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A. General
1. Scope of
Bid

1.1

In connection with the Invitation for Bids (IFB) indicated in Section 2 (Bid
Data Sheet (BDS)), the Employer, as indicated in the BDS, issues this
Bidding Document for the procurement of Plant, Materials and services as
specified in Section 6 (Employer’s Requirements). The name,
identification, and number of lot/s (contract/s) of the Open Competitive
Bidding (OCB) are provided in the BDS.

1.2

Unless otherwise stated, throughout this Bidding Document words and
expressions using initial capital letters shall be defined and interpreted as
prescribed in:
(a) Section 7 (General Conditions of Contract - GCC) and Section 8
(Particular Conditions of Contract - PCC),
(b) ITB 1.1 above and ITB 1.3 below, or
(c) Specifically in the document where they are used, as the case may
be (such as, for the purpose of illustration only but not limited to,
under ITB 2.1 below)

1.3

The following words and expressions shall have the meaning stated:
(a) “Bidder” means a bidder, who acquires the Bidding Document from
the source stated in the IFB,
(b) “Addendum” or “Addenda” means any addendum or addenda to the
Bidding Document which the Employer may issue from time to time.

2. Source of
Funds

2.1

The Borrower or Recipient (hereinafter called “Borrower”) indicated in the
BDS has applied for or received financing (hereinafter called “Funds”) from
the Asian Development Bank (hereinafter called “ADB”) toward the cost of
the project named in the BDS. The Borrower intends to apply a portion of
the Funds to eligible payments under the Contract(s) for which this Bidding
Document is issued.

2.2

Payments by ADB will be made only at the request of the Borrower and
upon approval by ADB in accordance with the terms and conditions of the
Financing Agreement between the Borrower and ADB (hereinafter called
”Financing Agreement”), and will be subject in all respects to the terms and
conditions of that Financing Agreement. No party other than the Borrower
shall derive any rights from the Financing Agreement or have any claim to
the Funds.
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3.1

ADB‟s Anticorruption Policy requires Borrowers (including beneficiaries of
ADB-financed activity), as well as Bidders, suppliers, and Subcontractors
under ADB-financed contracts, observe the highest standard of ethics
during the procurement and execution of such contracts. In pursuance of
this policy, ADB:
(a) defines, for the purposes of this provision, the terms set forth below
as follows:
(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

“corrupt practice” means the offering, giving, receiving, or
soliciting, directly or indirectly, anything of value to influence
improperly the actions of another party;
“fraudulent practice” means any act or omission, including a
misrepresentation, that knowingly or recklessly misleads, or
attempts to mislead, a party to obtain a financial or other benefit
or to avoid an obligation;
“coercive practice” means impairing or harming, or threatening to
impair or harm, directly or indirectly, any party or the property of
the party to influence improperly the actions of a party;
“collusive practice” means an arrangement between two or more
parties designed to achieve an improper purpose, including
influencing improperly the actions of another party;
“abuse” means theft, waste or improper use of assets related to
ADB-related activity, either committed intentionally or through
reckless disregard;
“conflict of interest” means any situation in which a party has
interests that could improperly influence that party‟s performance
of official duties or responsibilities, contractual obligations, or
compliance with applicable laws and regulations;
“obstructive practice” means (a) deliberately destroying, falsifying,
altering or concealing of evidence material to an ADB
investigation, or deliberately making false statements to
investigators, with the intent to impede an ADB investigation; (b)
threatening, harassing or intimidating any party to prevent it from
disclosing its knowledge of matters relevant to a Bank
investigation or from pursuing the investigation; or (c) deliberate
acts intended to impede the exercise of ADB‟s contractual rights
of audit or inspection or access to information; and
“integrity violation" is any act, as defined under ADB‟s Integrity
Principles and Guidelines, which violates ADB‟s Anticorruption
Policy, including (i) to (vii) above and the following: violations of
ADB sanctions, retaliation against whistleblowers or witnesses,
and other violations of ADB's Anticorruption Policy, including
failure to adhere to the highest ethical standard.

(b) will reject a Bid for award if it determines that the Bidder
recommended for award has, directly or through an agent, engaged in
corrupt, fraudulent, collusive, coercive, or obstructive practices or other
integrity violations in competing for the Contract;
(c) will cancel the portion of the financing allocated to a Contract if it
determines at any time that representatives of the Borrower or of a
beneficiary of ADB-financing engaged in corrupt, fraudulent, collusive,
coercive, or obstructive practices or other integrity violations during the
procurement or the execution of that contract, without the Borrower
having taken timely and appropriate action satisfactory to ADB to remedy
the situation;
(d)

will impose remedial actions on a firm or an individual, at any time, in
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accordance with ADB‟s Anticorruption Policy and Integrity Principles and
Guidelines (both as amended from time to time), including declaring
1
ineligible, either indefinitely or for a stated period of time, to participate
in ADB-financed, administered, or supported activities or to benefit from
an ADB-financed, administered, or supported contract, financially or
otherwise, if it at any time determines that the firm or individual has,
directly or through an agent, engaged in corrupt, fraudulent, collusive,
coercive or obstructive practices or other integrity violations; and
(e) will have the right to require that a provision be included in the
Bidding Document and in the Contract financed by ADB, requiring
Bidders, suppliers and Subcontractors to permit ADB or its
representative to inspect their accounts and records and other
documents relating to the Bid submission and Contract performance and
to have them audited by auditors appointed by ADB, as laid down under
PCC Sub-Clauses 1.16 and 6.22.

3.2

All Bidders, consultants, contractors, suppliers, and other third parties
engaged or involved in ADB-related activities have a duty to cooperate fully
in any screening or investigation when requested by ADB to do so. Such
cooperation includes, but is not limited to, the following:
(a) being available to be interviewed and replying fully and truthfully to all
questions asked;
(b) providing ADB with any items requested that are within the party‟s
control including, but not limited to, documents and other physical
objects;
(c) upon written request by ADB, authorizing other related entities to
release directly to ADB such information that is specifically and
materially related, directly or indirectly, to the said entities or issues
which are the subject of the investigation;
(d) cooperating with all reasonable requests to search or physically
inspect their person and/or work areas, including files, electronic
databases, and personal property used on ADB activities, or that
utilizes ADB‟s ICT resources or systems (including mobile phones,
personal electronic devices, and electronic storage devices such as
external disk drives);
(e) cooperating in any testing requested by ADB, including but not limited
to, fingerprint identification, handwriting analysis, and physical
examination and analysis; and
(f)

preserving and protecting confidentiality of all information discussed
with, and as required by, ADB.

(a)

1

3.3

All Bidders, consultants, contractors and suppliers shall ensure that, in its
contract with its Subcontractors and other third parties engaged or involved
in ADB-related activities, such sub-consultants, sub-contractors and other
third parties similarly undertake the foregoing duty to cooperate fully in any
screening or investigation when requested by ADB to do so.

3.4

The Employer hereby puts the Bidder on notice that the Bidder or any joint
venture partner of the Bidder (if any) may not be able to receive any
payments under the Contract if the Bidder or any of its joint venture
partners, as appropriate, is, or is owned (in whole or in part) by a person or

Whether as a Contractor, Subcontractor, consultant, manufacturer or supplier, or service provider; or in any other capacity
(different names are used depending on the particular Bidding Document).
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entity subject to applicable sanctions.

4. Eligible Bidders

3.5

Furthermore, Bidders shall be aware of the provisions stated in the PCC
Sub-Clause 1.16, as well as in PCC Sub-Clause 15.8 regarding Employer‟s
Contract termination in such cases as listed under ITB 3.1(a) above.

4.1

A Bidder may be a natural person, private entity, or government-owned
enterprise subject to ITB 4.5 - or any combination of them with a formal
intent to enter into an agreement or under an existing agreement in the form
of a joint venture. In the case of a joint venture, the Bidder should note that,
in accordance with GCC Sub-Clause 1.15:
(a) (all partners shall be jointly and severally liable, and
(b) the joint venture shall nominate a leader who shall have the authority
to bind the Bidder and then the Contractor, and conduct all business
for and on behalf of any and all the partners of the joint venture during
the bidding process and, in the event the joint venture is awarded the
Contract, during Contract execution.

4.2

A Bidder, and all partners constituting the Bidder, shall have the nationality
of an eligible country, in accordance with Section 5 (Eligible Countries). A
Bidder shall be deemed to have the nationality of a country if the Bidder is a
citizen or is constituted, incorporated, or registered, and operates in
conformity with the provisions of the laws of that country. This criterion shall
also apply to the determination of the nationality of proposed
Subcontractors or suppliers for any part of the Contract including related
services.

4.3

A Bidder shall not have a conflict of interest. All Bidders found to have a
conflict of interest shall be disqualified. A Bidder may be considered to be in
a conflict of interest with one or more parties in this bidding process if any
of, including but not limited to, the following apply:
(a) they have controlling shareholders in common; or
(b) they receive or have received any direct or indirect subsidy from any
of them; or
(c) they have the same legal representative for purposes of this Bid; or
(d) they have a relationship with each other, directly or through common
third parties, that puts them in a position to have access to material
information about or improperly influence the bid of another Bidder, or
influence the decisions of the Employer regarding this bidding
process; or
(e) a Bidder participates in more than one Bid in this bidding process,
either individually or as a partner in a joint venture. This will result in
the disqualification of all Bids in which it is involved. However, subject
to any finding of a conflict of interest in terms of ITB 4.3 (a) - (d)
above, this does not limit the participation of a Bidder as a
Subcontractor in another Bid or of a firm as a Subcontractor in more
than one Bid; or
(f) a Bidder, joint venture partner, associates, parent company, or any
affiliated entity, participated as a consultant in the preparation of the
Employer‟s Requirements for the Plant, Materials and services that
are the subject of the Bid; or
(g) a Bidder was affiliated with a firm or entity that has been hired (or is
proposed to be hired) by the Employer or Borrower as Employer‟s
Representative for the Contract; or
(h) a Bidder would be providing Goods, Works, or non-consulting
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services resulting from or directly related to consulting services for the
preparation or implementation of the project specified in the BDS ITB
2.1 that it provided or were provided by any affiliate that directly or
indirectly controls, is controlled by, or is under common control with
that firm.

5. Eligible Plant,
Materials and
services

4.4

A firm shall not be eligible to participate in any procurement activities under
an ADB-financed, administered, or supported project while under temporary
suspension or debarment by ADB pursuant to its Anticorruption Policy (see
ITB 3), whether such debarment was directly imposed by ADB, or enforced
by ADB pursuant to the Agreement for Mutual Enforcement of Debarment
Decisions. A Bid from a temporary suspended or debarred firm will be
rejected.

4.5

Government-owned enterprises in the Borrower‟s country shall be eligible
only if they can establish that they (i) are legally and financially autonomous,
(ii) operate under commercial law, and (iii) are not dependent agencies of
the Employer.

4.6

A Bidder shall not be under suspension from Bidding by the Employer as
the result of the execution of a Bid–Securing Declaration.

4.7

Bidders shall provide such evidence of their continued eligibility satisfactory
to the Employer, as the Employer shall reasonably request.

4.8

Firms shall be excluded if by an act of compliance with a decision of the
United Nations Security Council taken under Chapter VII of the Charter of
the United Nations, the Borrower‟s country prohibits any import of goods or
contracting of works or services from that country or any payments to
persons or entities in that country.

4.9

In case a prequalification process has been conducted prior to the bidding
process, this bidding is open only to prequalified Bidders.

5.1

The Plant, Materials and services to be supplied under the Contract shall
have their origin in eligible source countries as defined in ITB 4.2 and all
expenditures under the Contract will be limited to such Plant, Materials and
services.

5.2

For purposes of ITB 5.1 above, “origin” means the place where the Plant,
Materials or component parts thereof are mined, grown, produced, or
manufactured, and from where the services are provided. Plant components
are produced when, through manufacturing, processing, or substantial or
major assembling of components, a commercially recognized product
results that differs substantially in its basic characteristics or in purpose or
utility from its components.
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B. Contents of Bidding Document
6. Sections of
Bidding
Document

6.1

The Bidding Document consists of Parts I, II, and III, which include all the
sections indicated below, and should be read in conjunction with any
Addendum issued in accordance with ITB 8.
PART I

Bidding Procedures
Section 1 - Instructions to Bidders (ITB)
Section 2 - Bid Data Sheet (BDS)
Section 3 - Evaluation and Qualification Criteria (EQC)
Section 4 - Bidding Forms (BDF)
Section 5 - Eligible Countries (ELC)

PART II Requirements
Section 6 - Employer‟s Requirements (ERQ)
PART III Conditions of Contract and Contract Forms
Section 7 - General Conditions of Contract (GCC)
Section 8 - Particular Conditions of Contract (PCC)
Section 9 - Contract Forms (COF)

7. Clarification of
Bidding
Document, Site
Visit, Pre-Bid
Meeting

6.2

The Invitation for Bids (IFB) issued by the Employer is not part of the
Bidding Document.

6.3

The Employer is not responsible for the completeness of the Bidding
Document or any of its Addenda, if they were not obtained directly from the
source stated by the Employer in the IFB.

6.4

The Bidder is expected to examine all instructions, forms, terms, and
requirements in the Bidding Document. Failure to furnish all information or
documentation required by the Bidding Document may result in the rejection
of the Bid.

7.1

A prospective Bidder requiring any clarification on the Bidding Document
shall contact the Employer in writing at the Employer‟s address indicated in
the BDS, or raise inquiries during the pre-Bid meeting if provided for in
accordance with ITB 7.4. The Employer will respond to any request for
clarification, provided that such request is received no later than 21 days
prior to the deadline for submission of Bids. The Employer‟s response shall
be in writing with copies to all Bidders who have acquired the Bidding
Document in accordance with ITB 6.3, including a description of the inquiry
but without identifying its source. Should the Employer deem it necessary to
amend the Bidding Document as a result of a request for clarification, it
shall do so following the procedure under ITB 8.

7.2

The Bidder is advised to visit and examine the Site, where the Permanent
Works will be executed, and its surroundings and obtain for itself on its own
responsibility all data and information that may be necessary for preparing
the Bid and entering into a contract for the provision of Plant, Materials and
services. The costs of visiting the Site shall be at the Bidder‟s own expense.

7.3

The Bidder and any of its personnel or agents will be granted permission by
the Employer to enter its premises and lands for the purpose of such visit,
but only upon the express condition that the Bidder, its personnel, and
agents, will release and indemnify the Employer and its personnel and
agents from and against all liability in respect thereof, and will be
responsible for death or personal injury, loss of or damage to property, and
any other loss, damage, costs, and expenses incurred as a result of the visit
and inspection.
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7.4

The Bidder‟s designated representative is invited to attend a pre-Bid
meeting, if provided for in the BDS. The purpose of the meeting will be to
clarify issues and to answer questions on any matter that may be raised at
that stage.

7.5

The Bidder is requested to submit any questions in writing, to reach the
Employer not later than 1 week before the pre-Bid meeting.

7.6

Minutes of the pre-Bid meeting, including the text of the questions raised,
without identifying the source, and the responses given, together with any
responses prepared after the meeting, will be transmitted promptly to all
Bidders who have acquired the Bidding Document in accordance with ITB
6.3. Any modification to the Bidding Document that may become necessary
as a result of the pre-Bid meeting shall be made by the Employer
exclusively through the issue of Addendum or Addenda pursuant to ITB 8
and not through the minutes of the pre-Bid meeting.

7.7

Nonattendance at the pre-Bid meeting will not be a cause for disqualification
of a Bidder.

8.1

At any time prior to the deadline for submission of Bids, the Employer may
amend the Bidding Document by issuing an Addendum or several Addenda.

8.2

Any Addendum issued shall be part of the Bidding Document and shall be
communicated in writing to all who have obtained the Bidding Document
from the Employer in accordance with ITB 6.3.

8.3

To give prospective Bidders reasonable time in which to take an Addendum
into account in preparing their Bids, the Employer may, at its discretion,
extend the deadline for the submission of Bids, pursuant to ITB 24.2.

C. Preparation of Bids
9. Cost of Bidding

10. Language of Bid

11. Documents
Comprising the
Bid

9.1

The Bidder shall bear all costs associated with the preparation and
submission of its Bid, and the Employer shall in no case be responsible or
liable for those costs, regardless of the conduct or outcome of the bidding
process.

10.1 The Bid, as well as all correspondence and documents relating to the Bid
exchanged by the Bidder and the Employer, shall be written in the language
specified in the BDS. Supporting documents and printed literature that are
part of the Bid may be in another language provided they are accompanied
by an accurate translation of the relevant passages into the language
specified in the BDS, in which case, for purposes of interpretation of the Bid,
such translation shall govern.
11.1 The Bid shall comprise two envelopes submitted simultaneously, one
containing the Technical Bid and the other the Price Bid, both envelopes
enclosed together in an outer single envelope.
11.2 The Technical Bid submitted by the Bidder shall comprise the following:
(a) Letter of Technical Bid;
(b) Bid Security or Bid-Securing Declaration, in accordance with ITB 21;
(c) written confirmation authorizing the signatory of the Bid to commit the
Bidder, in accordance with ITB 22.2;
(d) documentary evidence, in accordance with ITB 14, establishing the
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Bidder‟s eligibility and qualifications to perform the contract if its Bid is
accepted;
(e) documentary evidence, in accordance with ITB 15, that the Plant,
Materials and services offered by the Bidder in its Bid are eligible;
(f) documentary evidence, in accordance with ITB 16, that the Plant,
Materials and services offered by the Bidder conform to the Bidding
Document;
(g) Technical Proposal in accordance with ITB 17, together with the
Schedule of Performance Guarantees and the list of Subcontractors, in
accordance with ITB 17.2
(h) in the case of a bid submitted by a joint venture, the Bid shall include a
copy of the joint venture agreement entered into by all partners.
Alternatively, a letter of intent to execute a joint venture agreement in
the event of a successful Bid shall be signed by all partners and
submitted with the Bid, together with a copy of the proposed
agreement;
(i) any other document required in the BDS.

11.3 The Price Bid submitted by the Bidder shall comprise the following:
(a) Letter of Bid;
(b) completed Schedules as required, including Price Schedules, in
accordance with ITB 12 and ITB 18; and
(c) any other document required in the BDS.
12. Letter of Bid
and Schedules

13. Alternative Bids

12.1 The Letter of Bid and the Schedules, and all documents listed under ITB 11,
shall be prepared using the relevant forms furnished in Section 4 (Bidding
Forms). The forms must be completed without any alterations to the text,
and no substitutes shall be accepted. All blank spaces shall be filled in with
the information requested, and as required in the BDS.
13.1 Alternative Bids are not allowed.
13.2 For the avoidance of doubt, and with reference to ITB 33.2, Bidders„ design
solutions which deviate from any base design solution provided in the
Bidding Document, but which:
(a) comply with the quality and performance of Plant, Materials and
services specified in the Employer‟s Requirements, and
(b) do not change the Employer‟s rights and Contractor‟s obligations
under the proposed Contract,
are not considered as Alternative Bids and are then allowed.

14. Documents
Establishing the
Eligibility and
Qualifications of
the Bidder

14.1 To establish its eligibility and qualifications to perform the Contract in
accordance with Section 3 (Evaluation and Qualification Criteria), the Bidder
shall provide the information requested in the corresponding information
sheets included in Section 4 (Bidding Forms).
14.2 Domestic Bidders, individually or in joint ventures, applying for eligibility for
domestic preference shall supply all information required to satisfy the
criteria for eligibility as described in ITB 41.
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15.1 To establish the eligibility of the Plant, Materials and services in accordance
with ITB 5, Bidders shall complete the country of origin declarations in the
Price Schedule forms, included in Section 4 (Bidding Forms).

16.1 The documentary evidence of the conformity of the Plant, Materials and
services to the Bidding Document may be in the form of literature, drawings,
data, or any other medium and shall furnish:
(a) a detailed description of the essential technical and performance
characteristics of the Plant, Materials and services, including the
performance guarantees of the proposed Plant, Materials and
services, in response to the Employer‟s Requirements;
(b) a list giving full particulars, including available sources, of all spare
parts and special tools necessary for the proper and continuing
operation of the Works for the period named in the BDS, following
Contract Completion Date; and
(c) a commentary on the Employer‟s Requirements and adequate
evidence demonstrating the substantial responsiveness of the Plant,
Materials and services to those Employer‟s Requirements. Bidders
shall note that standards for workmanship, Materials and equipment
designated by the Employer in the Bidding Document are intended to
be descriptive (establishing standards of quality and performance)
only and not restrictive. The Bidder may substitute alternative
standards, brand names and/or catalog numbers in its Bid, provided
that it demonstrates to the Employer‟s satisfaction that the
substitutions are substantially equivalent or superior to the standards
designated in the Employer‟s Requirements.

17. Technical
Proposal,
Subcontractors

17.1 The Bidder shall furnish a Technical Proposal including method statements
for the Design-Build Period, Operation and Maintenance Plan, work
methods, Contractor‟s Equipment, Contractor‟s Personnel, Schedules and
any other information as stipulated in Section 4 (Bidding Forms), in
sufficient detail to demonstrate the adequacy of the Bidders‟ Technical
Proposal to meet the Contract requirements, including the Time for
Completion of Design-Build.
17.2 For major items of Plant, Materials and services as listed by the Employer in
Section 3 (Evaluation and Qualification Criteria), which the Bidder intends to
purchase or subcontract, the Bidder shall give details of the name and
nationality of the proposed Subcontractors, including suppliers, for each of
those items. In addition, the Bidder shall include in its Bid information
establishing compliance with the requirements specified by the Employer for
these items. Bidders are free to list more than one Subcontractor against
each item of the Plant, Materials and services. Quoted Rates and Prices will
be deemed to apply to whichever Subcontractor is appointed, and no
adjustment of the Rates and Prices will be permitted in case of a change of
a Subcontractor.
17.3 The Bidder shall be responsible for ensuring that any Subcontractor
proposed complies with the requirements of ITB 4, and that any Plant,
Materials or services to be provided by the Subcontractor comply with the
requirements of ITB 5.
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18.1 Unless otherwise specified in the BDS and/or Section 6 (Employer‟s
Requirements), Bidders shall quote for the entire Plant, Materials and
services on a “single responsibility” basis such that the total Bid amount
covers, in accordance with GCC Sub-Clause 4.11 [Sufficiency of the
Accepted Contract Amount], all the Contractor‟s obligations mentioned in or
to be reasonably inferred from the Bidding Document in respect of the
design, manufacture, including procurement and subcontracting (if any),
delivery, construction, installation, completion and operation of the Works
under the Contract. Items against which no rate or price is entered by the
Bidder will not be additionally paid for by the Employer when executed and
shall be deemed to be covered by the Rates and Prices for other items.
18.2 Bidders are required to quote the price for all obligations outlined in the
Bidding Document.
18.3 Bidders shall give a breakdown of the Rates and Prices in the manner and
detail called for in the Price Schedules included in Section 4 (Bidding
Forms). Where no different Price Schedules are included in the Bidding
Document, Bidders shall present their Rates and Prices in the following
manner: separately numbered Schedules included in Section 4 (Bidding
Forms) shall be used for each of elements listed below. The total amount
from each Schedule (Nos. 1 to 7) shall be summarized in a Grand Summary
(Schedule No. 8) giving the total Bid amount to be entered in the Letter of
Bid. Absence of the total Bid amount in the Letter of Bid may result in the
rejection of the Bid.
Schedule No. 1:

Plant and mandatory spare parts supplied from abroad

Schedule No. 2:

Plant and mandatory spare parts supplied from within
the Employer‟s country

Schedule No. 3:

Design services

Schedule No. 4:

Installation and other services during the Design Build
Period

Schedule No. 5:

Operation Service

Schedule No. 6:

Other services during the Operation Service Period

Schedule No. 7:

Asset Replacement Fund

Schedule No. 8

Grand Summary (Schedule Nos. 1 to 7)

Bidders shall note that the Plant and mandatory spare parts included in
Schedule Nos. 1 and 2 above exclude Materials used for civil, building,
and other construction works. All such Materials shall be included and
priced under Schedule No. 4 (Installation and other services during the
Design-Build Period).
18.4 In the Schedules, Bidders shall give the required details and a breakdown of
their Rates and Prices as follows:
(a) Plant to be supplied from abroad (Price Schedule No. 1):
(i)

the price of the Plant shall be quoted carriage and insurance paid
(CIP)-named place of destination basis specified in the BDS;

(ii)

all customs duties and other taxes paid or payable in the
Employer‟s country on the Plant, at the Base Date, i.e. 28 days
prior to the deadline for submission of Bids, if the Contract is
awarded to the Bidder; and
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(iii) the total price for the Plant.
(b) Plant supplied from within the Employer‟s country (Price Schedule
No. 2):
(iv) the price of the Plant shall be quoted on an EXW Incoterm basis
(ex works, ex factory, ex warehouse, ex showroom, as
applicable), including all customs duties and sales and other
taxes already paid or payable at the Base Date on the
components and raw material used in the manufacture or
assembly of Plant quoted ex works or ex factory, or on the
previously imported Plant of foreign origin quoted ex warehouse,
ex showroom;
(v)

sales tax and other taxes payable in the Employer‟s country on
the Plant at the Base Date if the contract is awarded to the
Bidder, and

(vi) the total price for the Plant.
(c) Design services (Price Schedule No. 3). Rates and Prices shall
include all taxes, duties, levies, and charges payable in the
Employerʼs country at the Base Date.
(d) Installation and other services during the Design-Build Period (Price
Schedule No. 4) shall be quoted separately and shall include Rates
and Prices for local transportation, insurance, and other services
incidental to delivery of the Plant, all Contractor‟s Personnel,
Contractor‟s Equipment, Temporary Works, Materials, consumables,
and all matters and things of whatsoever nature related to the
execution of the Works during the Design-Build Period, as and where
identified in the Bidding Document, and as necessary for the proper
execution of the installation and other services, including all taxes,
duties, levies, and charges payable in the Employer‟s country at the
Base Date.
(e) Operation Service (Price Schedule No. 5), other services during the
Operation Service Period (Price Schedule No. 6) and Asset
Replacement Fund (Price Schedule No. 7). Rates and Prices shall
include all taxes, duties, levies, and charges payable in the
Employerʼs country at the Base Date.
18.5 The current edition of Incoterms, published by the International Chamber of
Commerce shall govern.
18.6 Prices quoted by the Bidder shall be subject to adjustment during
performance of the Contract to reflect changes in the cost elements such as
labor, Materials, transport, and Contractor‟s Equipment, all in accordance
with the procedures specified in the corresponding Schedule of cost
indexation. A Bid submitted with a fixed price quotation will be treated as
non-responsive and be rejected. Bidders are required to indicate the source
of labor and Materials indexes in the corresponding form for the Schedule of
cost indexation in Section 4 (Bidding Forms). The Employer may require the
Bidder to justify its proposed indexes and weightings. Any Bid that omits
indexes and weightings shall be subject to clarification with the Bidder.
18.7 If so indicated in BDS 1.1, Bids are being invited for individual lots
(contracts) or for any combination of lots (packages). Bidders wishing to
offer any price reduction (discount) for the award of more than one contract
shall specify in their Letter of Bid the price reductions applicable to each
package, or alternatively, to individual contracts within the package, and the
manner in which the price reductions will apply.
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19.1 The currency(ies) of the Bid shall be as follows:
(a) The Rates and Prices shall be quoted either in the currency of the
Bidder's home country, or in any fully convertible currency(ies).
(b) A Bidder expecting to incur a portion of its expenditures in the
performance of the Contract in more than one currency, and wishing
to be paid accordingly, shall so indicate in the Schedule of Prices and
the Letter of Bid.
(c) If some of the Contract expenditures are to be incurred in the
Employer's country, such expenditures shall be quoted in either
Foreign and/or Local Currency, depending upon the currency in which
the costs are to be incurred.
(d) Bidders may be required by the Employer to clarify and justify their
Local and Foreign Currency requirements, and to substantiate that
the amounts included in the Price Schedules are reasonable and
responsive to ITB 18.1 in which case a detailed breakdown of its
Foreign Currency requirements shall be provided by the Bidder
(e) During the performance of the Contract, the Foreign Currency
portions of the outstanding balance of the Contract Price may be
adjusted by agreement between the Employer and the Contractor to
reflect any changes in Foreign Currency requirements for the
Contract. Any such adjustment shall be effected by comparing the
amounts quoted in the Bid with the amounts already used under the
Contract and the Contractor's future needs for imported items.

20. Period of
Validity of Bids

20.1 Bids shall remain valid for the period specified in the BDS after the Bid
submission deadline date prescribed by the Employer. A Bid valid for a
shorter period shall be rejected by the Employer as nonresponsive.
20.2 In exceptional circumstances, prior to the expiration of the Bid validity period,
the Employer may request Bidders to extend the period of validity of their Bids.
The request and the responses shall be made in writing. If a Bid Security is
requested in accordance with ITB 21, it shall also be extended 28 days beyond
the deadline of the extended Bid validity period. A Bidder may refuse the
request without forfeiting its Bid Security. A Bidder granting the request shall not
be required or permitted to modify its Bid.

21. Bid Security/
Bid Securing
Declaration

21.1 The Bidder shall furnish as part of its Bid, in original form, either a bidsecuring declaration (a “Bid-Securing Declaration”) or a bid security (a “Bid
Security”) as specified in the BDS. In the case of a Bid Security, the amount
and currency shall be as specified in the BDS.
21.2 If a Bid-Securing Declaration is required pursuant to ITB 21.1, it shall use
the form included in Section 4 (Bidding Forms). The Employer will declare a
Bidder ineligible to be awarded a contract for a specified period of time, as
indicated in the BDS, if a Bid-Securing Declaration is executed.
21.3 If a Bid Security is specified pursuant to ITB 21.1, the Bid Security shall be,
at the Bidder‟s option, in any of the following forms:
(a) an unconditional bank guarantee,
(b) an irrevocable letter of credit, or
(c) a cashier‟s or certified check, or
(d) swift message in the form of MT760,
all from a reputable source from an eligible country as described in Section
5 (Eligible Countries). In the case of a bank guarantee, the Bid Security
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shall be submitted using either the Bid Security Form included in Section 4
(Bidding Forms) or another form acceptable to the Employer. The form
must include the complete name of the Bidder. The Bid Security shall be
valid for 28 days beyond the original validity period of the Bid, or beyond
any period of extension if requested under ITB 20.2.
21.4 Subject to the succeeding sentences, any Bid not accompanied by a
substantially compliant Bid Security or Bid-Securing Declaration, as
required in accordance with ITB 21.1, shall be rejected by the Employer as
nonresponsive. If a Bidder submits a Bid Security that (i) deviates in form,
amount, and/or period of validity, or (ii) does not provide sufficient
identification of the Bidder (including, without limitation, failure to indicate
the name of the joint venture or, where the joint venture has not yet been
constituted, the names of all future joint venture partners), the Employer
shall request the Bidder to submit a compliant Bid Security within the
number of days, as specified in the BDS, of receiving such a request.
Failure to provide a compliant Bid Security within the prescribed period of
receiving such a request shall cause the rejection of the Bid.
21.5 If a Bid Security is specified pursuant to ITB 21.1, the Bid Security of the
unsuccessful Bidder shall be returned promptly upon the successful
Bidder‟s furnishing of the Performance Security pursuant to ITB 47.
21.6 If a Bid Security is specified pursuant to ITB 21.1, the Bid Security of the
successful Bidder shall be returned promptly once the successful bidder has
signed the Contract, and furnished the required Performance Security and
the Parent Company Guarantee pursuant to ITB 47.
21.7 The Bid Security may be forfeited or the Bid-Securing Declaration executed,
if
(a) notwithstanding ITB 26.3 a Bidder withdraws its Bid during the period
of Bid validity specified by the Bidder on the Letter of Bid, except as
provided in ITB 20.2 or
(b) the successful Bidder fails to:
(i) sign the Contract Agreement in accordance with ITB 46;
(ii) furnish a Performance Security and a parent company guarantee
in accordance with ITB 47; or
(iii) accept the arithmetical corrections of its Bid in accordance with
ITB 38.
21.8 If the Bid Security is required as per ITB 21.1, the Bid Security of a joint
venture shall be in the name of the joint venture that submits the Bid. If the
joint venture has not been legally constituted at the time of bidding, the Bid
Security shall be in the name of any or all of the joint venture partners. If the
Bid-Securing Declaration is required as per ITB 21.1, the Bid-Securing
Declaration of a joint venture shall be in the name of the joint venture that
submits the Bid. If the joint venture has not been legally constituted at the
time of bidding, the Bid-Securing Declaration shall be in the names of all
future partners as named in the letter of intent referred to in ITB 4.1.
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22.1 The Bidder shall prepare one original set of the Technical Bid and one
original set of the Price Bid comprising the Bid as described in ITB 11 and
clearly mark it “ORIGINAL - TECHNICAL BID” and “ORIGINAL - PRICE
BID”. In addition, the Bidder shall submit copies of the Bid, in the number
specified in the BDS and clearly mark each of them “COPY.” In the event of
any discrepancy between the original and the copies, the original shall
prevail.
22.2 The original and all copies of the Bid shall be typed or written in indelible ink
and shall be signed by a person duly authorized to sign on behalf of the Bidder.
This authorization shall consist of a written confirmation as specified in the BDS
and shall be attached to the Bid. The name and position held by each person
signing the authorization must be typed or printed below the signature. If a
Bidder submits a deficient authorization, the Bid shall not be rejected in the
first instance. The Employer shall request the Bidder to submit an
acceptable authorization within the number of days as specified in the
BDS. Failure to provide an acceptable authorization within the prescribed
period of receiving such a request shall cause the rejection of the Bid. If
either the Letter of Bid or the Bid-Securing Declaration (if applicable) are
not signed, the Bid shall be rejected.
22.3 A Bid submitted by a joint venture shall be signed so as to be legally binding
on all partners.
22.4 Any amendments such as interlineations, erasures, or overwriting shall be
valid only if they are signed or initialed by the person signing the Bid.

D. Submission and Opening of Bids
23. Submission,
Sealing, and
Marking of Bids

23.1 Bidders may submit their Bids by mail or by hand. When so specified in the
BDS, Bidders shall have the option of submitting their Bids electronically.
Procedures for submission, sealing and marking are as follows:
(a) Bidders submitting Bids by mail or by hand shall enclose the original
and each copy of the Bid in separate sealed envelopes, duly marking
the envelopes as “ORIGINAL” and “COPY.” These envelopes
containing the original and the copies shall then be enclosed in one
single envelope. The rest of the procedure shall be in accordance with
ITB 23.2 to ITB 23.6.
(b) Bidders submitting Bids electronically shall follow the electronic bid
submission procedures specified in the BDS.
23.2 The inner and outer envelopes shall
(a) bear the name and address of the Bidder,
(b) be addressed to the Employer in accordance with ITB 24.1, and
(c) bear the specific identification of this bidding process indicated in the
BDS 1.1.
23.3 The outer envelopes, and the inner envelopes containing the Technical Bid,
shall bear a warning not to open before the time and date for the opening of
Technical Bid, in accordance with ITB 27.1.
23.4 The inner envelopes containing the Price Bid shall bear a warning not to
open until advised by the Employer in accordance with ITB 36.1.
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23.5 If all envelopes are not sealed and marked as required, the Employer will
assume no responsibility for the misplacement or premature opening of the Bid.
24. Deadline for
Submission of
Bids

24.1 Bids must be received by the Employer at the address and no later than the
date and time indicated in the BDS.
24.2 The Employer may, at its discretion, extend the deadline for the submission of
bids by amending the Bidding Document in accordance with ITB 8, in which
case all rights and obligations of the Employer and Bidders previously subject
to the deadline shall thereafter be subject to the deadline as extended.

25. Late Bids

26. Withdrawal,
Substitution,
and
Modification of
Bids

25.1 The Employer shall not consider any Bid that arrives after the deadline for
submission of Bids, in accordance with ITB 24. Any Bid received by the
Employer after the deadline for submission of Bids shall be declared late,
rejected, and returned unopened to the Bidder.
26.1 A Bidder may withdraw, substitute, or modify its Bid after it has been submitted
by sending a written notice, duly signed by an authorized representative, and
shall include a copy of the authorization in accordance with ITB 22.2 (except
that withdrawal notices do not require copies). The corresponding substitution
or modification of the Bid must accompany the respective written notice. All
notices must be:
(g)

prepared and submitted in accordance with ITB 22 and ITB 23
(except that withdrawal notices do not require copies), and in addition,
the respective envelopes shall be clearly marked “Withdrawal,”
“Substitution,” “Modification;” and

(h)

received by the Employer prior to the deadline prescribed for
submission of Bids, in accordance with ITB 24.

26.2 Bids requested to be withdrawn in accordance with ITB 26.1 shall be returned
unopened to the Bidders.
26.3 No Bid may be withdrawn, substituted, or modified in the interval between the
deadline for submission of Bids and the expiration of the period of bid validity
specified by the Bidder on the Letter of Bid or any extension thereof.
27. Opening of
Technical Bids

27.1 The Employer shall open the Technical Bids in public at the address, on the
date, and time specified in the BDS in the presence of Bidder‟s designated
representatives and anyone who choose to attend. Any specific electronic Bid
opening procedures required, if electronic bidding is permitted in accordance
with ITB 23.1, shall be as specified in the BDS. The Price Bids will remain
unopened and will be held in custody of the Employer until the specified
time of their opening. If the Technical Bid and the Price Bid are submitted
together in one envelope, the Employer may reject the entire Bid.
Alternatively, the Price Bid may be immediately resealed for later
evaluation.
27.2 First, envelopes marked “WITHDRAWAL” shall be opened and read out and
the envelope with the corresponding Bid shall not be opened, but returned
to the Bidder. No Bid withdrawal shall be permitted unless the
corresponding withdrawal notice contains a valid authorization to request
the withdrawal and is read out at Bid opening.
27.3 Second, outer envelopes marked “SUBSTITUTION” shall be opened. The
inner envelopes containing the substitution Technical Bid and/or substitution
Price Bid shall be exchanged for the corresponding envelopes being
substituted, which are to be returned to the Bidder unopened. Only the
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substitution Technical Bid, if any, shall be opened, read out, and recorded.
Substitution Price Bid will remain unopened in accordance with ITB 27.1. No
envelope shall be substituted unless the corresponding substitution notice
contains a valid authorization to request the substitution and is read out and
recorded at bid opening.
27.4 Next, outer envelopes marked “MODIFICATION” shall be opened. No
Technical Bid and/or Price Bid shall be modified unless the corresponding
modification notice contains a valid authorization to request the modification
and is read out and recorded at the opening of Technical Bids. Only the
Technical Bids, both original as well as modification, are to be opened, read
out, and recorded at the opening. Price Bids, both original as well as
modification, will remain unopened in accordance with ITB 27.1.
27.5 All other envelopes holding the Technical Bids shall be opened one at a
time, and the following read out and recorded:
(a)

the name of the Bidder;

(b)

whether there is a modification or substitution;

(c)

the presence of a Bid Security or a Bid-Securing Declaration, as
required; and

(d)

any other details as the Employer may consider appropriate.

Only Technical Bids read out and recorded at Bid opening shall be
considered for evaluation. No Bid shall be rejected at the opening of
Technical Bids except for late Bids, in accordance with ITB 25.1.
27.6 The Employer shall prepare a record of the opening of Technical Bids that
shall include, as a minimum: the name of the Bidder and whether there is a
withdrawal, substitution, or modification; and the presence or absence of a
Bid Security or a Bid-Securing Declaration, as required. The Bidders‟
representatives who are present shall be requested to sign the record. The
omission of a Bidder‟s signature on the record shall not invalidate the
contents and effect of the record. A copy of the record shall be distributed to
all Bidders who submitted Bids on time, and posted online when electronic
bidding is permitted.

E. Evaluation and Comparison of Bids
28. Confidentiality

28.1 Information relating to the evaluation of Bids and recommendation of Contract
award, shall not be disclosed to Bidders or any other persons not officially
concerned with such process until the publication of Contract award.
28.2 Any attempt by a Bidder to influence the Employer in the evaluation of the Bids
or Contract award decisions may result in the rejection of its Bid.
28.3 Notwithstanding ITB 28.2, from the time of Bid opening to the time of Contract
award, if any Bidder wishes to contact the Employer on any matter related to
the bidding process, it should do so in writing.
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29.1 To assist in the examination, evaluation, and comparison of the Technical and
Price Bids, and qualification of the Bidders, the Employer may, at its discretion,
ask any Bidder for a clarification of its Bid. Any clarification submitted by a
Bidder that is not in response to a request by the Employer shall not be
considered. The Employer‟s request for clarification and the response shall be
in writing. No change in the substance of the Technical Bid or prices in the
Price Bid shall be sought, offered, or permitted, except to confirm the correction
of arithmetic errors discovered by the Employer in the evaluation of the Bids, in
accordance with ITB 38.
29.2 If a Bidder does not provide clarifications of its Bid by the date and time set by
the Employer, acting reasonably, in the Employer‟s request for clarification, its
Bid may be rejected.

30. Examination
of Technical
Bids

30.1 As a first step in the Technical Bids evaluation process, the Employer shall
examine the Technical Bid to confirm that all documents and technical
documentation requested in ITB 11.2 have been provided, and to determine
the completeness of each document submitted. If any of these documents
or information is missing, the Bid may be rejected.
30.2 The Employer shall confirm that the following documents and information
have been provided in the Technical Bid. If any of these documents or
information is missing, the offer shall be rejected.
(a) written confirmation of authorization to commit the Bidder;
(b) Bid Security or Bid-Securing Declaration, as required; and
(c) Technical Proposal in accordance with ITB 17.

31. Eligibility and
Qualification of
the Bidder

31.1 As a second step in the Technical Bids evaluation process, the Employer
shall determine to its satisfaction whether a Bidder meets the eligibility and
qualifying criteria specified in Section 3 (Evaluation and Qualification
Criteria).
31.2 The determination shall be based upon an examination of the documentary
evidence of the Bidder‟s qualifications submitted by the Bidder, pursuant to
ITB 14. Unless permitted in the BDS, the determination shall not take into
consideration the qualifications of other firms such as the Bidder‟s
subsidiaries, parent entities, affiliates, Subcontractors (other than Specialist
Subcontractors if permitted in the Bidding Document), or any other firm(s)
different from the Bidder.
31.3 An affirmative determination shall be a prerequisite for proceeding with the
next step of the evaluation process under ITB 33. The Employer reserves
the right to reject the Bid of any Bidder found to be in circumstances
described in GCC Sub-Clause 15.2(f). A negative determination shall result
into the disqualification of the Bid, in which event the Employer shall return
the unopened Price Bid to the Bidder.
31.4 The capabilities of the Subcontractors and suppliers proposed in its Bid, and
to be included in its Technical Bid, for the major items of Plant, Materials
and services to be used by the Bidder will also be evaluated for
acceptability in accordance with Section 3 (Evaluation and Qualification
Criteria). Their participation should be confirmed with a letter of intent
between the parties, as needed. Should a subcontractor or supplier be
determined to be unacceptable, the Bid will not be rejected, but the Bidder
will be required to propose, without changing its Bid amount, an acceptable
substitute Subcontractor or supplier meeting the minimum criteria stated in
Section 3 (Evaluation and Qualification Criteria). If a Bidder does not
provide an acceptable substitute Subcontractor or supplier by the date and
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time (which shall be reasonable) set in the Employerʼs request for
substitution of Subcontractor or supplier, its Bid may be rejected.
32. Deviations,
Reservations,
and Omissions

32.1 During the evaluation of Bids, the following definitions apply:
(a) “Deviation” is a departure from the requirements specified in the
Bidding Document;
(b) “Reservation” is the setting of limiting conditions or withholding from
complete acceptance of the requirements specified in the Bidding
Document; and
(c) “Omission” is the failure to submit part or all of the information or
documentation required in the Bidding Document.

33. Responsiveness
of Technical Bid

33.1 As a third step in the Technical Bids evaluation process, the Employer‟s
determination of a bid‟s responsiveness is to be based on the contents of the
Bid itself, as defined in ITB 11.
33.2 A substantially responsive Technical Bid is one that meets the requirements of
the Bidding Document without material Deviation, Reservation, or Omission. A
material Deviation, Reservation, or Omission is one that,
(a) if accepted, would:
(i)

affect in any substantial way the scope, quality, or performance of
the Plant, Materials and services specified in the Contract; or

(ii)

limit in any substantial way, inconsistent with the Bidding
Document, the Employer‟s rights or the Bidder‟s obligations under
the proposed Contract; or

(b) if rectified, would unfairly affect the competitive position of other
Bidders presenting substantially responsive Bids.
For the avoidance of doubt, Bidders are free to propose any design
solution which deviates from any base design solution provided in the
Bidding Document, and this will be considered substantially responsive as
long as it does not affect the quality or performance of Plant, Materials and
services specified in the Employer‟s Requirements and does not change
the Employer‟s rights and Contractor‟s obligations under the proposed
Contract.
33.3 The Employer shall examine the technical aspects of the Bid submitted in
accordance with ITB 17, Technical Proposal, in particular to confirm that all
requirements of Section 6 (Employer‟s Requirements) have been met without
any material Deviation, Reservation, or Omission.
33.4 If a Bid is not substantially responsive to the requirements of the Bidding
Document, it shall be rejected by the Employer and may not subsequently be
made responsive by correction of the material Deviation, Reservation, or
Omission.
34. Nonmaterial
Deviation,
Reservation or
Omission

34.1 Provided that a Bid is substantially responsive, the Employer may waive any
nonconformities in the Bid that do not constitute a material Deviation,
Reservation, or Omission.
34.2 Provided that a Bid is substantially responsive, the Employer may request
that the Bidder submit the necessary information or documentation, within a
reasonable period of time, to rectify nonmaterial Deviation, Reservation, or
Omission in the Bid related to documentation requirements. Requesting
information or documentation on such nonconformities shall not be related
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to any aspect of the Price Bid. Failure of the Bidder to comply with the
request may result in the rejection of its Bid.
34.3 Provided that a Bid is substantially responsive, the Employer shall rectify
quantifiable nonmaterial Deviation, Reservation, or Omission related to the
Bid amount. To this effect, the Bid amount shall be adjusted, for comparison
purposes only, to reflect the rate or price of a missing or non-conforming
item or component. The adjustment shall be made using the method
indicated in Section 3 (Evaluation and Qualification Criteria).
35. Detailed
Evaluation of
Technical Bids

35.1 As a fourth step in the Technical Bids evaluation process, the Employer will
carry out a detailed technical evaluation of the Bids not previously rejected
as being substantially nonresponsive, to determine whether the technical
aspects are in compliance with the Bidding Document. To reach such a
determination, the Employer will examine and compare the technical
aspects of the Bids on the basis of the information supplied by the Bidders,
taking into account the following:
(a) overall completeness and compliance with the Employer‟s
Requirements; Deviations from the Employer‟s Requirements;
conformity of the Plant, Materials and services offered with specified
performance criteria; suitability of the Plant, Materials and services
offered in relation to the environmental and climatic conditions
prevailing at the site; and quality, function and operation of any
process control concept included in the Bid. The Bid that does not
meet minimum and/or maximum acceptable standards of
completeness, consistency, detail and performance guarantees, will
be rejected for non-responsiveness; and
(b) other relevant factors, if any, listed in Section 3 (Evaluation and
Qualification Criteria).

36. Opening of
Price Bids

36.1 At the end of the evaluation of the Technical Bids, the Employer will invite
Bidders who have submitted substantially responsive Technical Bids and
who have been determined as being qualified for award to attend the
opening of the Price Bids. The date, time, and location of the opening of
Price Bids will be advised in writing by the Employer. Bidders shall be given
reasonable notice of the opening of Price Bids.
36.2 The Employer will notify Bidders in writing who have been rejected on the
grounds of their Technical Bids being substantially nonresponsive to the
requirements of the Bidding Document, and return their Price Bids
unopened.
36.3 The Employer shall conduct the opening of Price Bids of all Bidders who
submitted substantially responsive Technical Bids, in the presence of
Bidders` representatives who choose to attend at the address, on the date,
and time specified by the Employer. The Bidder‟s representatives who are
present shall be requested to sign a register evidencing their attendance.
36.4 All envelopes containing Price Bids shall be opened one at a time and the
following read out and recorded:
(a) the name of the Bidder;
(b) whether there is a modification or substitution;
(c) the Bid amounts, including any discounts; and
(d) any other details as the Employer may consider appropriate.
Only Price Bids and discounts read out and recorded during the opening of
Price Bids shall be considered for evaluation. Unless otherwise specified in
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the BDS, all pages of the Letter of Bid and Price Schedules are to be
initialed by at least three representatives of the Employer attending bid the
opening. No Bid shall be rejected at the opening of Price Bids.
36.5 The Employer shall prepare a record of the opening of Price Bids that shall
include, as a minimum: the name of the Bidder, the Bid amount (per lot if
applicable), and any discounts. The Bidders‟ representatives who are
present shall be requested to sign the record. The omission of a Bidder‟s
signature on the record shall not invalidate the contents and effect of the
record. A copy of the record shall be distributed to all Bidders who
submitted Bids on time, and posted online when electronic bidding is
permitted.
37. Evaluation of
Price Bids

37.1 The Employer shall use the criteria and methodologies listed in this clause.
No other evaluation criteria or methodologies shall be permitted.
37.2 I. To evaluate a Price Bid, the Employer shall consider the following:
(a) the Bid amount, including Provisional Sums and the provision, if any,
for contingencies in the Price Schedules;
(b) price adjustment for correction of arithmetical errors in accordance with
ITB 38.1;
(c) price adjustment due to discounts offered in accordance with ITB 18.7;
(d) price adjustment due to quantifiable nonmaterial
Reservations or Omissions in accordance with ITB 34.3;

Deviations,

(e) converting the amount resulting from applying (a) to (d) above, if
relevant, to a single currency in accordance with ITB 39;
(f) assessment whether the bid is abnormally low in accordance with ITB
40; and
(g) the evaluation factors indicated in Section 3 (Evaluation and
Qualification Criteria).
II. The Employer‟s evaluation of a Bid will exclude and not take into account,
(a)

in the case of Plant and mandatory spare parts (Price Schedule No.
1) supplied from abroad, all taxes and duties, applicable in the
Employer‟s country and payable on the Plant and mandatory spare
parts if the Contract is awarded to the Bidder; and

(b)

in the case of Plant and mandatory spare parts (Price Schedule No.
2) supplied from within the Employer‟s country, sales and other
taxes, applicable in the Employer‟s country and payable on the Plant
and mandatory spare parts if the Contract is awarded to the Bidder.

37.3 If price adjustment is allowed in accordance with ITB 18.6, the estimated effect
of the price adjustment provisions of Schedule of cost indexation, applied over
the period of execution of the Contract, shall not be taken into account in Bid
evaluation.
37.4 If this Bidding Document allows Bidders to quote separate prices for different
lots (contracts), and the award to a single Bidder of multiple lots (contracts), the
methodology to determine the lowest evaluated price of the lot (contract)
combinations, including any discounts offered in the Letter of Bid, is specified in
Section 3 (Evaluation and Qualification Criteria).
37.5 If the Bid, which results in the lowest Evaluated Bid amount, is seriously
unbalanced or front loaded in the opinion of the Employer, the Employer may
require the Bidder to produce detailed price analyses for any or all items of the
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Price Schedules, to demonstrate the internal consistency of those Rates and
Prices with the methods and time schedule proposed. After evaluation of the
price analyses, taking into consideration the terms of payments, the Employer
may require that the amount of the Performance Security be increased at the
expense of the Bidder to a level sufficient to protect the Employer against
financial loss in the event of default of the successful Bidder under the Contract.
If the Bidder does not increase its Performance Security in accordance with the
requirements of the Employer, its Bid may be rejected.
37.6 The Employer shall compare all substantially responsive Bids to determine
the lowest evaluated Bid amount, in accordance with ITB 37.2.
38. Correction of
Arithmetical
Errors

38.1 During the evaluation of Price Bids, the Employer shall correct arithmetical
errors on the following basis:
(a) where there are errors between the total of the amounts given under
the column for the price breakdown and the amount given under the
total price, the amounts given under the column for the price
breakdown shall prevail and the total price will be corrected
accordingly;
(b) where there are errors between the total of the amounts of Price
Schedules Nos. 1 to 7 and the amount given in Price Schedule No. 8
(Grand
Summary),
the
total
of
the
amounts
of
Price Schedules Nos. 1 to 7 shall prevail and the Price Schedule No. 8
(Grand Summary) will be corrected accordingly;
(c) if there is a discrepancy between the grand total amount given in Price
Schedule No. 8 (Grand Summary) and the Bid amount in item (b) of
the Letter of Bid, the grand total price given in Price Schedule No. 8
(Grand Summary) will prevail and the Bid amount in item (b) of the
Letter of Bid will be corrected; and
(d) if there is a discrepancy between words and figures, the amount in
words shall prevail, unless the amount expressed in words is related to
an arithmetical error, in which case the amount in figures shall prevail
subject to (a), (b), and (c) above.
38.2 If the Bidder that submitted the lowest evaluated Bid does not accept the
correction of errors, its Bid shall be disqualified and its Bid Security may be
forfeited or its Bid-Securing Declaration executed, as the case may be.
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39. Conversion to
Single Currency
40. Abnormally Low
Bids
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39.1 For evaluation and comparison purposes, the currency(ies) of the Bid shall be
converted into a single currency as specified in the BDS.
40.1 An abnormally low Bid is one where the Bid amount, in combination with other
elements of the Bid, appears to be so low that it raises concerns as to the
capability of the Bidder to perform the Contract for the offered Bid amount
40.2 When the offered Bid amount appears to be abnormally low, the Employer shall
undertake a three-step review process as follows:

(a) identify abnormally low costs and unit rates by comparing them with the
Employer‟s estimates, other substantially responsive Bids, or recently
awarded similar contracts;
(b) clarify and analyze the Bidder‟s resource inputs and pricing, including
overheads, contingencies and profit margins; and

(c) decide whether to accept or reject the Bid.
40.3 With regard to ITB 40.2 (b) above, the Employer will seek a written explanation
from the Bidder of the reasons for the offered Bid amount, including a detailed
analysis of costs and unit prices, by reference to the scope, proposed
methodology, schedule, and allocation of risks and responsibilities. This may
also include information regarding the economy of the manufacturing process;
the services to be provided, or the construction method to be used; the
technical solutions to be adopted; and any exceptionally favorable conditions
available to the Bidder for the Works, Goods or services proposed.
40.4 After examining the explanation given and the detailed price analyses
presented by the Bidder, the Employer may:

(a) accept the Bid, if the evidence provided satisfactorily accounts for the low
Bid amount and costs, in which case the Bid is not considered
abnormally low;
(b) accept the Bid, but require that the amount of the Performance Security
be increased at the expense of the Bidder to a level sufficient to protect
the Employer against financial loss. The amount of the Performance
Security shall generally be not more than 20% of the Contract Price; or
(c) reject the Bid if the evidence provided does not satisfactorily account for
the low Bid amount, and make a similar determination for the next ranked
bid, if required.
41. Domestic
Preference

41.1 Unless otherwise specified in the BDS, domestic preference shall not apply.
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42.1 The Employer reserves the right to accept or reject any Bid, and to annul the
bidding process and reject all Bids at any time prior to Contract award, without
thereby incurring any liability to Bidders. In case of annulment, all Bids
submitted and specifically, Bid Securities, shall be promptly returned to the
Bidders.
43.1 If Standstill provisions apply as specified in the BDS, the standstill period
shall be defined in the BDS to specify the duration subsequent to
notification of intention for award of Contract (before making the actual
Contract award) within which any unsuccessful Bidder can challenge the
proposed award.

F. Award of Contract
44. Award Criteria

45. Notification of
Award

44.1 The Employer shall award the Contract to the Bidder whose offer has been
determined in line with ITB 37 and ITB 40 above to be the lowest evaluated
Bid and is substantially responsive to the Bidding Document, provided further
that the Bidder is determined to be eligible and qualified to perform the Contract
satisfactorily.
45.1 Prior to the expiration of the period of Bid validity, and upon expiry of the
standstill period specified in ITB 44.1, or upon satisfactory resolution of a
complaint filed within standstill period, if applicable, the Employer shall
notify the successful Bidder, in writing, that its Bid has been accepted by
sending a Letter of Acceptance as per the form given under Section 9
(Contract Forms) of the Bidding Document. At the same time, the Employer
shall also notify all other Bidders of the results of the bidding.
45.2 Unless standstill period applies, upon notification of award, unsuccessful
Bidders may request in writing to the Employer for a debriefing seeking
explanations on the grounds on which their Bids were not selected. The
Employer shall promptly respond in writing and/or in a debriefing meeting to
any unsuccessful Bidder who, after publication of Contract award, requests
a debriefing.
45.3 Within 2 weeks of the award of Contract or expiry of the standstill period,
where such period applies, or, if a complaint has been filed within the
standstill period, upon receipt of ADB‟s confirmation of satisfactory
resolution of the complaint, the borrower shall publish in an English
language newspaper or widely known and freely accessible website the
results identifying the Bid and lot or package numbers, as applicable, and
the following information:
(a) name of each Bidder who submitted a Bid;
(b) Bid amounts as read out at Bid opening;
(c) name and evaluated amounts of each Bid that was evaluated;
(d) name of Bidders whose Bids were rejected and the reasons for their
rejection; and
(e) name of the winning Bidder, and the amount it offered, as well as the
duration and summary scope of the Contract awarded.
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46. Signing of
Contract
Agreement
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46.1 Promptly after issue of the Letter of Acceptance, the Employer shall send the
successful Bidder the Contract Agreement, as per the form given under
Section 9 (Contract Forms) of the Bidding Document.
46.2 Within 28 days of receipt of the Contract Agreement, the successful Bidder
shall sign, date, and return it to the Employer.
46.3 Failure of the successful Bidder to sign the Contract Agreement in
accordance with GCC Sub-Clause 1.6, shall constitute sufficient ground for
the annulment of the award, the Contract termination in accordance with
PCC Sub-Clause 15.2, and forfeiture of the Bid Security or execution of the
Bid-Securing Declaration. In that event, the Employer may award the
Contract to the next lowest evaluated Bidder whose offer is substantially
responsive and is determined by the Employer to be qualified to perform the
Contract satisfactorily.

47. Performance
Security and
parent company
guarantee

47.1 Within 28 days of the receipt of the Letter of Acceptance from the Employer, the
successful Bidder shall provide the Performance Security in accordance with
PCC Sub-Clause 4.2, subject to ITB 37.5 and ITB 40.4(b), and the parent
company guarantee in accordance with PCC Sub-Clause 4.2A, using for that
purpose the Performance Security form and the parent company guarantee
form included in Section 9 (Contract Forms), or another form acceptable to the
Employer. If the entity issuing the Performance Security is located outside
the country of the Employer, it shall have a correspondent financial
institution located in the country of the Employer to make it enforceable.
47.2 Failure of the successful Bidder to submit the above-mentioned
Performance Security or parent company guarantee, shall constitute
sufficient grounds for the annulment of the award, the Contract termination
in accordance with PCC Sub-Clause 15.2, and forfeiture of the Bid Security
or execution of the Bid-Securing Declaration. In that event, the Employer
may award the Contract to the next lowest evaluated Bidder whose offer is
substantially responsive and is determined by the Employer to be qualified
to perform the Contract satisfactorily.

48. Bidding-Related
Complaints

48.1 The procedures for dealing with Bidding-related Complaints arising out of
this bidding process are specified in the BDS.
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Section 2 - Bid Data Sheet
This section consists of provisions that are specific to each procurement and supplement the
information or requirements included in Section 1 - Instructions to Bidders.

A. General
ITB 1.1

The number of the Invitation for Bids (IFB) is : KUKL/DEWATS/01
The Employer is:
Project Implementation Directorate, Kathmandu
Upatyaka Khanepani Limited (PID/KUKL)
1

The name of the International Competitive Bidding (ICB) is Construction of
Decentralized Wastewater Treatment Plant at Gokarna & Hanumanghat
The identification number of the ICB is KUKL/DEWATS/01
The number and identification of lots (contracts) comprising this ICB is: None
ITB 2.1

The Borrower is: The Government of Nepal
The name of the project is: Kathmandu Valley Wastewater Management
Project

B. Contents of Bidding Documents
ITB 7.1

For clarification purposes only, the Employer’s address is:
Attention: Project Director
Project Implementation Directorate
Kathmandu Upatyaka Khanepani Limited
Street address: 1235/59 Tankaprasad Acharya Ghumti Sadak, Anamnagar
City: Kathmandu
Country: Nepal
Telephone: 977 1 5705916/5705771
Fax: 977 1 5705057
E-mail address: pidmail@kuklpid.org.np

ITB 7.4

A pre-Bid meeting will take place as follows:
Date: 10 May 2021
Time: 15:00 NST
Place: Meeting Hall, PID Office
A site visit conducted by the Employer will be organized which will take place
on 10 May 2021 at 11:00 hours in the office of the Employer.

C. Preparation of Bids

1

Please read Open Competitive Bidding (OCB) in ITB as International Competitive Bidding (ICB)
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ITB 10.1

The language of the Bid is: English

ITB 11.2 (h)

The Bidder shall submit with its Technical Bid the following
additional documents:
None

ITB 11.3 (c)

The Bidder shall submit with its Price Bid the following additional
documents: None

ITB 12.1

The units and rates in figures entered into the Price Schedules
should be typewritten or if written by hand, must be in print form.
Price Schedules not presented accordingly may be considered
nonresponsive.

ITB 16.1 (b)

The period following Contract Completion Date shall be
18 months for Design Build phase plus Five years Operation and
Maintenance period.

ITB 18.1

The following components or services will be provided under the
responsibility of the Employer:
None

ITB 18.3

Schedule No 7 is deleted and Schedule No 8 is renumbered as
Schedule No. 7 Grand Summary as following:
Schedule No. 1: Plant and mandatory spare parts supplied from
abroad

Schedule No. 2:Plant and mandatory spare parts supplied from within the Em
Schedule No. 3: Design services
Schedule No. 4: Installation and other services during the Design
Build Period
Schedule No. 5: Operation Service
Schedule No. 6: Other services during the Operation Service
Period
Schedule No. 7: Grand Summary (Schedule Nos. 1 to 6)
IT 18.4(a)(i)

The Incoterm for quoting plant to be supplied from abroad is: CIP
Kathmandu

ITB 20.1

The Bid validity period shall be 120 days.
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ITB 21.1

The Bidder shall furnish a Bid Security in the amount of: USD
115,000 or equivalent NPR.

ITB 21.2

Not applicable

ITB 21.4

Period within which the Bidder shall provide a compliant Bid
Security: 14 days from receipt of the request of the Employer.

ITB 22.1

In addition to the original Bid, the number of copies is: Two Soft
copies of the proposal (in Word or PDF format) and of the
price schedules (in Excel format) are also required.

ITB 22.2

The written confirmation of authorization to sign on behalf of the
Bidder shall consist of
i) Power of Attorney, which should either be notarized or attested
to by the appropriate authority in the Bidder’s home country.
ii) Bids submitted by an existing Joint Venture shall include an
undertaking signed by all parties, (a) stating that all parties shall
be jointly and severally liable, and (b) nominating a
Representative who shall have the authority to conduct all
business on behalf of any and all the parties of the Joint
Venture during the bidding process and, in the event the Joint
Venture is awarded the Contract, during contract execution.
iii) An organisational document, board resolution or its equivalent,
or power of attorney specifying the representative’s authority to
sign the Bid on behalf of, and to legally bind the Bidder.
iv) If the Bidder is an intended Joint Venture, the bidder should
include evidence from all proposed Joint Venture partners of
their intent to enter into a Joint Venture in the event of a
contract award in accordance with ITB 11.2 and power of
attorney should be signed by all partners and specify the
authority of the named representative of the intended Joint
Venture to sign on behalf of, and legally bind the intended Joint
Venture partners.

ITB 22.2

The Bidder shall submit an acceptable authorization within 14
days from receipt of the request of the Employer

D. Submission and Opening of Bids
ITB 23.1

Bidders do not have the option of submitting their bids
electronically.

ITB 23.1 (b)

Not applicable

ITB 24.1

For bid submission purposes only, the Employer’s address is
Attention: Project Director
Project Implementation Directorate
Kathmandu Upatyaka Khanepani Limited
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Street address: 1235/59 Tankaprasad Acharya Ghumti Sadak,
Anamnagar
Floor/Room number: Ground Floor
City: Kathmandu
Country: Nepal
The deadline for bid submission is
Date: 27 May 2021
Time: 12:00 Noon
ITB 27.1

The bid opening of Technical Bids shall take place at
Street address: Anamnagar-Tanka Prasad Ghumti Sadak 1235/59
Floor/Room number: Meeting Hall, PID Office
City: Kathmandu
Country: Nepal
Date: 27 May 2021
Time: Immediately after the bid submission deadline

ITB 27.1

Electronic bid opening procedure shall be as follows:
Not Applicable

E. Evaluation and Comparison of Bids
ITB 31.2

ITB 36.4

ITB 39.1

The qualifications of other firms such as the Bidder's subsidiaries,
parent entities shall not be permitted.
The Letter of Bid and Price Schedules shall be initialed by 3
(three) representatives of the Employer attending the Price Bid
opening.
The currency that shall be used for Bid evaluation and comparison
purposes to convert all Bid prices expressed in various currencies
into a single currency is: Nepalese Rupees
The source of the selling exchange rate shall be:: Nepal Rastra
Bank (Central Bank of Nepal)
The date for the selling exchange rate shall be: 28 days prior to
the deadline for bid submission

ITB 41.1

Domestic preference “shall not” apply.

ITB 43.1

“Standstill provisions” shall not apply.

F. Award of Contract
Add the following at the end of the paragraph:
ITB 44.1

Any documents submitted by the bidder if found to be false, shall
be subject to the disqualification from this bid. In addition, if the bid
submitted by the bidder happens to be lowest evaluated bid, then
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the bidder shall submit all the original credentials, certificates and
related documents requested by the project for verification before
notification of award. If the copy of the submitted credentials,
certificates and related documents do not match with the originals
or found to be forged during verifications, then the bid shall be
rejected. The original documents shall be returned to the bidder
after the verification of the documents.
ITB 48.1

The procedures for Bidding-related Complaints are referenced in
the “Procurement Regulations for ADB Borrowers (Appendix 7).”
The Bidder should submit its complaint following these
procedures, in writing, to:
For the attention
Title/position: Project Director
Employer: Project Implementation Directorate
Kathmandu Upatyaka Khanepani Limited
Email address: pidmail@kuklpid.org.np
Fax number: 977 1 5705057
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1.

Qualification

1.1

Eligibility
Criteria

Compliance Requirements

Single
Entity

Requirement

Documents

Joint venture
All partners
combined

Each
partner

One
partner

must meet
requirement

must meet
requirement

not
applicable

Submission
Requirements

1.1.1 Nationality
Nationality in accordance with
ITB Sub-clause 4.2.

must meet
requirement

Forms
ELI - 1; ELI - 2
with attachments

1.1.2 Conflict of Interest
No conflicts of interest in
accordance with ITB Sub-clause
4.3.

must meet
requirement

must meet
requirement

must meet
requirement

not
applicable

Letter of Technical
Bid

must meet
requirement

must meet
requirement

must meet
requirement

not
applicable

Letter of Technical
Bid

must meet
requirement

not
applicable

Forms
ELI - 1; ELI - 2

1.1.3 ADB Eligibility
Not having been declared
ineligible by ADB, as described
in ITB Sub-clause 4.4.

1.1.4 Government-Owned Enterprise
Bidder required to meet
conditions of ITB Sub-clause
4.5.

must meet
requirement

must meet
requirement

with attachments

1.1.5 United Nations Eligibility
Not having been excluded by an
act of compliance with a UN
Security Council resolution in
accordance with ITB Sub-clause
4.8.

must meet
requirement

must meet
requirement

must meet
requirement

not
applicable

Letter of Technical
Bid
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Historical Contract Non-Performance

1.2.1 History of Non-Performing Contracts
Not Applicable

1.2.2 Suspension Based on Execution of Bid-Securing Declaration
Not Applicable

1.2.3 Pending Litigation and Arbitration
Pending litigation and arbitration criterion shall apply, as per the requirements below.
Criteria
Requirement
All pending litigation and
arbitration, if any, shall be
treated as resolved against the
Bidder and so shall in total not
represent more than fifty (50)
percent of the Bidder’s net worth
calculated as the difference
between total assets and total
liabilities.

1.3

Compliance Requirements

Documents

Joint venture

Single
Entity
must meet
requirement.

All partners
combined

Each
partner

One
partner

not
applicable

must meet
requirement.

not
applicable

Submission
Requirements
Form CON - 1

Financial Situation

1.3.1 Historical Financial Performance
Criteria
Requirement
Submission of audited financial
statements or, if not required by
the law of the Bidder’s country,
other financial statements
acceptable to the Employer, for
the last five (5) years to
demonstrate the current
soundness of the Bidder’s
financial position. As a
minimum, the Bidder’s net worth
for each of the last three years,
calculated as the difference
between total assets and total
liabilities, should be positive.

Compliance Requirements
Single
Entity
must meet
requirement

Documents

Joint venture
All partners
combined

Each
partner

One
partner

not
applicable

must meet
requirement

not
applicable

Submission
Requirements
Form FIN - 1 with
attachments
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1.3.2 Average Annual Turnover
Criteria
Requirement
Minimum average annual
turnover of USD 9 million
calculated as total certified
payments received for contracts
in progress or completed, within
the last 5 (five) years.

Compliance Requirements
Single
Entity
must meet
requirement

Documents

Joint Venture
All partners
combined

Each
partner

One
partner

must meet
requirement

must meet

must meet
40% of the
requirement

25%of the
requirement

Submission
Requirements
Form FIN - 2
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1.3.3 Financial Resources1
If the Bid evaluation process and the decision for the award of the Contract takes more than 1 year
from the date of Bid submission, Bidders may be asked to resubmit their current contract
commitments and latest information on financial resources supported by latest audited accounts or
audited financial statements, or if not required by the law of the Bidder’s country, other financial
statements acceptable to the Employer, and the Bidders’ financial capacity shall be reassessed on
this basis.
Criteria
Requirement
For single Entities;

Compliance requirements
Single
Entity
must meet
requirement

Documents

Joint venture
All partners
combined

Each
partner

One
partner

not
applicable

not
applicable

not
applicable

Submission
Requirements
Form FIN -3
and
FIN- 4

The Bidder must demonstrate
that its financial resources
defined in Form FIN-3, less its
financial obligations for its
current contract commitments
defined in Form Fin-4, meet or
exceed the total requirement for
the Subject Contract of USD 1
Million.
For Joint Ventures:
(1) One partner must
demonstrate that its financial
resources defined in Form FIN3, less its financial obligation
for its own current contracts
commitments defined Form
FIN-4, meet or exceed its
required share of 40 %from the
total requirement of the Subject
Contract.

not
applicable

not
applicable

not
applicable

must meet
requirement

Form FIN -3

AND
(2) Each partner must
demonstrate that its financial
resources defined in Form FIN3, less its financial obligation
from its own current contract
commitments defined in Form
FIN-4, meet or exceed its
required share of 25% From
the total requirement for the
Subject Contract.

not
applicable

not
applicable

must meet
requirement

not
applicable

Form FIN – 3 and
Form FIN - 4

AND
(3) The Joint Venture must
demonstrate that the combined
financial resources of all partners
defined in Form FIN-3, less all

not
applicable

must meet
requirement

not
applicable

not
applicable

Form FIN -3

and
FIN- 4

and
FIN- 4
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Criteria
Requirement

Compliance requirements
Single
Entity

Documents

Joint venture
All partners
combined

Each
partner

One
partner

Submission
Requirements

the partners’ total financial
obligations for the current
contract commitments defined in
Form FIN-4, meet or exceeds the
total requirement for the Subject
Contract of USD 1 Million.
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Bidder’s Experience

1.4.1 Contracts of Similar Size and Nature
Criteria
Requirement
Participation, as a contractor, JV
partner, or subcontractor, in at
least one contract under Design
Built Operate (DBO) or Built
Operate and Transfer (BOT) of
wastewater treatment plant
(WWTP) or decentralized
wastewater treatment treatment
plant (DEWATS) of 3.0 MLD or
more capacity that has been
successfully or substantially
completed within the last Ten (10)

Compliance Requirements
Single
Entity
must meet
requirement

Documents

Joint venture
All partners
combined

Each
partner

One
partner

not
applicable

not
applicable

must meet
requirement

Submission
Requirements
Form EXP - 1

years and that is similar to the
proposed contract where the value
of the Bidder’s participation shall
exceed USD 3 Million. The
similarity of the Bidder’s
participation shall be based on the
physical size, nature of works,
complexity, methods, technology
or other characteristics as
described in Section 6 (Employer’s
Requirements).

1.4.2 Experience in Key Activities
1.4.2 (a) Must be complied with by the Bidder. In case of a Joint Venture Bidder, at least one of the
partners must meet the requirement in the key activity.

Table A
Criteria

Compliance Requirements

Requirement

Single Entity

Joint venture

For the above or other contracts executed during
the period stipulated in 1.4.1, a minimum
experience in the following key activities:

must meet
requirement

must meet
requirement

Documents
Submission
Requirements
Form EXP - 2

i) Experience of Operation and Maintenance of
mechanized WWTP or mechanized DEWATS of at
least 1.0 MLD capacity for three years within the last
10 years.

1.4.2(b) The Employer accepts any of the following activities may be subcontracted. They may be
complied with by the Bidder or by its proposed Specialist Subcontractor (Employer shall require evidence
of sub-contracting agreement from the Bidder).
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Table B
Criteria

Compliance Requirements

Requirement
For the above or other contracts executed during
the period stipulated in 1.4.1, a minimum
experience in the following key activities:

Single Entity or its
Specialist
Subcontractors

Joint venture or its

One must meet

One must meet
requirement

requirement

Specialist
Subcontractors

Documents
Submission
Requirements
Form EXP - 2

i) Design of at least one contract of wastewater
treatment plant or DEWATS with capacity higher
than 1.5 MLD within ten (10) years.
ii) Experience for implementation of SCADA
system for Wastewater Treatment Plant or
DEWATS within ten (10) years.
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Subcontractors

Subcontractors or suppliers for the following major items of Plant, Materials and services must
meet the following minimum qualification criteria, herein listed for a Subcontractor for that item.
Failure to comply with this requirement will result in rejection of the Subcontractor but not the
Bidder.
Item
No.

Description of Item

Minimum Criteria to be met

a

1

Civil works

At least one contract of experience in
construction of Water Treatment plant
or wastewater treatment plant with
capacity higher than 1.5 MLD within
seven (7) years.

2

Electrical, Mechanical and
instrumentation equipment
(For major items as named in
Section 4 of the Bid
Document, 1 Principal
Manufacturers & Suppliers)

The manufacturer should have ISO
9001 and other certifications generally
required in the particular industry for
quality, safety and testing. The
manufacturer should be in line of
manufacturing that item for five (5)
years. The manufacturer should be
reputed and manufacture superior
quality of product.

3

Mechanical items Installations

Minimum 5 years of experiences in
mechanical installation in wastewater
treatment plant or DEWATS with
capacity higher than 1.5 MLD.

Electrical and Instrumentation
items Installations

Minimum 5 years of experiences in
electrical and instrumentation
installation in wastewater treatment
plant or DEWATS with capacity higher
than 1.5 MLD.

4

Documents
Submission
Requirements
Form EXP - 3

In the case of a Bidder who offers to supply and install major items of supply under the contract that the
Bidder did not manufacture or otherwise produce, the Bidder shall provide the manufacturer’s
authorization, using the form provided in Section 4 (Bidding Forms), showing that the Bidder has been
duly authorized by the manufacturer or producer of the related plant and equipment or component to
supply and install that item in the Employer’s country. Failure to submit the Manufacturer’s authorization
at the first instance is considered a minor, nonmaterial omission and shall be subject to clarification.
However, failure of the Bidder to submit the omitted authorization shall lead to rejection of the
Subcontractor or Manufacturer of the item under evaluation in accordance with ITB 31.4.
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2.

Evaluation

2.2

Technical Evaluation
In addition to the criteria listed in ITB 35.1 (a), other relevant factors are as follows: None

Evaluation of the Bidder’s Technical Proposal will include an assessment of the Bidder’s
technical capacity to mobilize key Contractor’s Equipment and Contractor’s Personnel for
the Contract consistent with its proposal regarding work methods, scheduling, and
material sourcing in sufficient detail and fully in accordance with the requirements
stipulated in Section 6 (Employer’s Requirements).
However non-compliance with Contractor’s Equipment and Contractor’s Personnel
requirements described in Section 6 (Employer’s Requirements) shall not normally be a
ground for Bid rejection and such non-compliance will be subject to clarification during Bid
evaluation and rectification prior to Contract award.
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Economic Evaluation
In addition to the criteria listed in ITB 37.2 I (a)–(f), the other relevant evaluation factors
are developed below.
The following evaluation factors shall be taken into account for determining the lowest
evaluated Bid. Adjustments in price that result from the procedures outlined below shall
be added, for purposes of comparative evaluation only, to arrive at an “Evaluated Bid
Price.” Bid prices quoted by Bidders shall remain unaltered.

2.2.1 Quantifiable nonmaterial Deviations, Reservations and Omissions
The evaluation shall be based on the evaluated cost of fulfilling all of the Contract
obligations as laid down under this Bidding Document. Accordingly, the Employer shall
proceed with a Bid price No adjustment whenever there are quantifiable nonmaterial
Deviations, Reservations and Omissions item(s) or component(s) in a Bid, so as to
correct the effect of those in order to be able to compare all Bids on an equal basis, i.e.
on the basis of the same set of Contract obligations.
The price adjustment shall be:
 based on a reasonable estimate of the cost of removing any nonmaterial
Deviation, Reservation and/or Omission for any item or component of the Bid,
where such cost shall be added to the Bid amount, with all reasonable supporting
means (such as, for the sake of illustration but not necessarily limited to, a market
price study for the said item or component) and/or
 where applicable, made by taking into consideration the corresponding quoted
prices from other conforming bids. The price adjustment should be based on the
highest price quoted for the same item or component by the other responsive
bidders.

2.2.2 Whole life-cycle costs of the facility to be designed, built and operated under
the Contract
NOT APPLICABLE

2.2.3 Contractor’s overhead and profit for compensation events
NOT APPLICABLE

2.2.4 Work, Services, Facilities, etc., to be provided by the Employer
NONE

2.2.5 Domestic Preference
NOT APPLICABLE

2.2.6 Specific Additional Criteria
The following additional criteria will be used in the evaluation:

2.2.6 (a) Time Schedule
Time to complete the plant and services from the effective date specified in Article 3 of the
Contract Agreement for determining time for completion is 540 days for capital works (Such
as Plant and facilities) and 5 years for Operation and Maintenance.
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2.2.6 (b) Operating and Maintenance Costs
Adjusted Operation and Maintenance Cost for 5 Years will be considered. Adjusted O & M
Cost for 5 Years will be B+C where;
B=Present value of Operation and Maintenance cost for five years quoted by the Bidder in
Price Schedule 5. The present value will be worked out considering discounting rate of 5%.
The O & M cost quoted by Bidder for first year will be discounted for 3 year and second years
cost will be discounted for 4 years and so on for remaining three years.
C=Differential loading due to more power consumption. Net power requirement is electricity
required for operation of Plant (Excluding power required for lighting, laboratory etc.). Present
value of net power consumption will be worked out for five years operation, considering
power rate of NPR 7 per KW, discounting rate of 5%, power cost of first year of operational
period will be discounted for 3 years as for O & M cost & so on. The differential present value
of five years will be equal to C. The bidder with minimum present value will have C=0. The
value of C for other bidders will be difference of present value with respect to bidder having
minimum present value.
Amount of electricity consumption and electricity generation shall be as stated by bidder in
the Technical Proposal under functional guarantees. The bidder’s statement of electricity
consumption and electricity generation will be verified by manufacturer’s certifications,
literature, catalogue, efficiency curves of pumps. Inconsistencies and errors will be rectified.
Following equation shall be used for conversion from future value to present values.
n

P = F / (1+i) , Where
P = Present value
F = Future values
n = Year
i = Discount rate (5%)

2.2.6 (c) Functional Guarantee of the Facilities
1) Construction of DEWATS at Gokarna & Hanumanghat
The minimum and maximum requirements stated in the specification for functional guarantee
required are:
S No

Parameters

Minimum and Maximum Functional
Guarantee values

A

Effluent Characteristics of all Decentralized Wastewater Treatment Plants
*Effluent water quality after Disinfection

1

BOD5 at 20 Degree C

Less than 30 mg/l

2

Total Suspended Solids

Less than 50 mg/l

3

COD

Less than 250 mg/l

4

Coli forms

Less than 1000 MPN/100 ml

5

Fecal Coliforms

Less than 200 MPN/100 ml

6

Ammonia Nitrogen

Less than 50 mg/l

The minimum and maximum requirements stated in the specification for functional guarantee
required are:
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S No

Parameters

Minimum Functional Guarantee
values

≥ 0.5 mg/l

1

a) Dissolved oxygen in mixed liquor on
MBBR tank outlet measured at the
upstream
of
secondary
clarifier
distribution chamber:
b) Dissolved oxygen in effluent
measured at the outlet of Disinfection
tank:

≥ 2 mg/l

2

Solid content in the wet cake:

≥ 20%

The minimum and maximum requirements stated in the specification for functional guarantee
required for energy consumption are:
S No

Parameters

Minimum Functional Guarantee values

1

Hanumanghat

482 kWh per Million liter

2

Gokarna

482 kWh per Million liter

The design of decentralized wastewater treatment plant shall meet all functional guarantee
requirements as indicated above. Non-compliance of these requirements shall make the bid
non-responsive.

2.3

Multiple Contracts
Not Applicable
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This section contains the forms to be completed by the Bidder and submitted as part of its Bid.
Letter of Technical Bid ..................................................................................................................................... 3
Country of Origin Declaration Form ............................................................................................................... 6
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Schedule No. 1: Plant and mandatory spare parts supplied from abroad ................................................... 13
Schedule No. 2: Plant and mandatory spare parts supplied from within the Employer’s country ............... 21
Schedule No. 3: Design services ................................................................................................................. 22
Schedule No. 4 – Civil Work, Installation and Other Services (During Design Build Period) ....................... 23
Schedule No. 5: Summary of Operation Service ......................................................................................... 29
Schedule 5.1: Contractor’s Annual Fixed Fee .......................................................................................... 30
Schedule 5.2: Contractor’s Variable Fee (CVF) ........................................................................................ 33
Schedule 5.3 Contractor’s Electricity Payment ......................................................................................... 33
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Mobilization Construction Schedule ............................................................................................................... 45
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Mechanical, Electrical and Instrumentation Items .......................................................................................... 45
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Proposed Subcontractors/Manufacturers for Major Items of Plant and Services ......................................... 52
Functional Guarantees of the Plant and Equipment....................................................................................... 53
Mechanical, Electrical and Instrumentation Items .......................................................................................... 55
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Letter of Technical Bid
Note
The Bidder must accomplish the Letter of Bid on its letterhead clearly showing the
Bidder’s complete name and address.

Date: ..................................................
ICB No.: ..................................................
Invitation for Bid No.: ..................................................
Name of Contract: ..................................................
To: .............................................................................................................................................................

We, the undersigned, declare that:
(a)

We have examined the Conditions of Contract, Employer’s Requirements, Schedules, Contract
Data, including Addenda Nos ______________issued in accordance with Instructions to
Bidders (ITB) 8, for the above-named Contract.

(b)

We have understood and checked these documents and have ascertained that they contain no
errors or other defects except as identified in our Bid. We accordingly offer to design, execute
and complete the Works and remedy any defects therein so that they are fit for the purposes
defined in the Contract, and to operate and maintain the facility under license from the Employer
for the period and in conformity with the terms and conditions contained in the Contract.

(c)

Our Bid consisting of the Technical Bid and the Price Bid shall be valid for a period of
120 days from the bid submission deadline including extension if any, in accordance with the
Bidding Documents, and it shall remain binding upon us and may be accepted at any time
before the expiration of the period.

(d)

We are fully aware of the onus given in this Contract to performance compliance, of our
obligations accordingly, and of our liability to the Employer in case we breach such obligations.
We are in particular fully aware of the implication of the performance damages regime set out
under the Particular Conditions of Contract Part B Appendix 2. We understand that, when
entering to the Contract, the Employer relies on our representation that we have the necessary
skills and experience for complying with those obligations.

(e)

We, including any Subcontractors or suppliers for any part of the Contract, have or will have
nationalities from eligible countries, in accordance with ITB 4.2.

(f)

We, including any Subcontractors or suppliers for any part of the Contract, do not have any
conflict of interest in accordance with ITB 4.3.

(g)

We are not participating, as a Bidder, either individually or as partner in a joint venture, in more
than one Bid in this bidding process in accordance with ITB 4.3(e).

(h)

Our firm, joint venture partners, associates, parent company, its affiliates or subsidiaries,
including any Subcontractors or suppliers for any part of the contract, are not subject to, or not
Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

4-4

Section 4 - Bidding Forms

controlled by any entity or individual that is subject to, a temporary suspension or a debarment
imposed by the Asian Development Bank or a debarment imposed by the Asian Development
Bank in accordance with the Agreement for Mutual Enforcement of Debarment Decisions
between the Asian Development Bank and other development banks.
(i)

Our firm, joint venture partners, associates, parent company, affiliates or subsidiaries, including
any Subcontractors or suppliers for any part of the Contract, are not, or have never been,
temporarily suspended, debarred, declared ineligible, or blacklisted by the Employer’s country,
any international organization, or any other donor agency.
If so debarred, declared ineligible, temporarily suspended, or blacklisted, please state details (as
applicable to each joint venture partner/associate/parent
company/affiliate/subsidiaries/subcontractors/suppliers):
(i)

Name of Institution: __________________

(ii)

Period of debarment, ineligibility, or blacklisting (start and end date): ____________

(iii) Reason for the debarment, ineligibility, or blacklisting: ________________________
(j)

Our firm’s, joint venture partners’, associates’, parent company’s affiliates’ or subsidiaries’,
including any Subcontractors or suppliers key officers and directors have not been [charged or
convicted] of any criminal offense (including felonies and misdemeanors) or
infractions/violations of ordinance which carry the penalty of imprisonment.
If so charged or convicted, please state details:
(i) Nature of the offense/violation: __________________
(ii) Court/Area of jurisdiction: __________________
(iii) Resolution (i.e. dismissed; settled; convicted/duration of penalty): __________________
(iv) Other relevant details:

1

(k)

We understand that it is our obligation to notify ADB should our firm, joint venture partners,
associates, parent company, affiliates or subsidiaries, including any Subcontractors or
suppliers, be temporarily suspended, debarred or become ineligible to work with ADB or any
other MDBs, the Employer’s country, international organizations, or any other donor agencies,
or any of our key officers and directors be charged or convicted of any criminal offense or
infractions/violations of ordinance which carry the penalty of imprisonment.

(l)

Our firm, joint venture partners, associates, parent company, affiliates or subsidiaries, including
any subcontractors or suppliers, are not from a country which is prohibited to export goods to or
receive any payments from the employer’s country by an act of compliance with a decision of
the United Nations Security Council taken under Chapter VII of the Charter of the United
Nations.

(m)

[We are not a government-owned enterprise] / [We are a government-owned enterprise but
1
meet the requirements of ITB 4.5].

(n)

We have not been suspended nor declared ineligible by the Employer based on execution of a
Bid-Securing Declaration in accordance with ITB 4.6.

Use one of the two options as appropriate.
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(o)

We agree to permit ADB ot its representative to inspect opur accounts and records and other
documents relating to the Bid submission and to have them audited by auditors appointed by
ADB.

(p)

If our Bid is accepted, we commit to mobilizing key equipment and personnel in accordance
with the requirements set forth in Section 6 (Employer’s Requirements) and our technical
proposal, or as otherwise agreed with the Employer.

(q)

We understand that any misrepresentation that knowingly or recklessly misleads, or attempts to
mislead may lead to the automatic rejection of the Bid or cancellation of the Contract, if
awarded, and may result in remedial actions, in accordance with ADB’s Anticorruption Policy
and Integrity Principles and Guidelines (as amended from time to time).

Name: [insert complete name of person signing the Bid]
In the capacity of [insert legal capacity of person signing the Bid]
Signed: [insert signature of person whose name and capacity are shown above ]
Duly authorized to sign the Bid for and on behalf of [insert complete name of the Bidder]
Date [insert date of signing]...................................................................................................................
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Country of Origin Declaration Form
Name of Bidder
Item

Description

IFB Number

Page

of

Country of Origin
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Letter of Price Bid
Date: ..................................................
ICB No.: ..................................................
Invitation for Bid No.: ..................................................
Name of Contract: ..................................................
To: .............................................................................................................................................................

We, the undersigned, declare that:
a. We have examined the Conditions of Contract, Employer’s Requirements, Schedules, Contract
Data, including Addenda Nos ______________issued in accordance with Instructions to
Bidders (ITB) 8, for the above-named Contract.
b. We have understood and checked these documents and have ascertained that they contain no
errors or other defects except as identified in our Bid. We accordingly offer to design, execute
and complete the Works and remedy any defects therein so that they are fit for the purposes
defined in the Contract, and to operate and maintain the facility under license from the Employer
for the period and in conformity with the terms and conditions contained in the Contract for the
amount of ____________________________(currency and amount in words) (currency and
amount in figures)_____________________________or such other amount as may be
determined in accordance with the Contract.
c.

This amount is made up of the following components:
For the Design-Build of the Works, the lump sum amount of____(currency and amount in figures)
_____(currency and amount in words)
For the Operation Service, the amount of___________________(currency and amount in figures)
____________________(currency and amount in words)
For the Asset Replacement Fund, the lump sum amount of____(currency and amount in figures)
_____(currency and amount in words)
(The Bidder must enter amounts, in words and figures and words, for each Foreign Currency,
and for the Local Currency, under items (b) and (c) above, based on the Price Schedule No.8:
Grand Summary. Absence of the total Bid price in the Letter of Price Bid may result in the
rejection of the bid.)

d. The discounts offered and the methodology for their applications are as follows:
(insert discounts and methodology for their application, if any)
e. Our Bid shall be valid for a period of 120 days from the date fixed for the submission deadline
including extension if any, in accordance with the Bidding Documents, and it shall remain
binding upon us and may be accepted at any time before the expiration of that period.
f.

We are fully aware of the onus given in this Contract to performance compliance, of our
obligations accordingly, and of our liability to the Employer in case we breach such obligations.
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We are in particular fully aware of the implication of the performance damages regime set out
under the Particular Conditions of Contract Part B Appendix 2. We understand that, when
entering to the Contract, the Employer relies on our representation that we have the necessary
skills and experience for complying with those obligations.
g. We have paid, or will pay the following commissions, gratuities, or fees with respect to the
1
bidding process or execution of the Contract:
Name of Recipient

Address

Reason

Amount

______________

________________

______________

__________

______________

________________

______________

___________

h. If our Bid is accepted, we will provide the required Performance Security and parent company
guarantee, and commence and complete the Works, and provide the Operation Service, in
accordance with the requirements of the Contract.
i.

We further undertake, together with the Employer, to jointly appoint the Dispute Adjunction
Board (DAB) and the Auditing Body in accordance with the requirements of the Contract.

j.

We understand that, until a formal Contract Agreement is prepared and executed, this Bid,
together with your written acceptance thereof included in your notification of award, shall
constitute a binding Contract between us.

k.

We understand that you are not bound to accept the lowest evaluated bid or any other bid that
you may receive.

l.

We agree to permit ADB or its representative to inspect our accounts and records and other
documents relating to the Bid submission and to have them audited by auditors appointed by
ADB.

Name .................................................................................................................................................
In the capacity of ...............................................................................................................................
Signature ...........................................................................................................................................
Duly authorized to sign the Bid for and on behalf of .........................................................................
Date ...................................................................................................................................................

1

If none has been paid or is to be paid, indicate “None.”
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Price Schedules
PREAMBLE
General
1. The Price Schedules are divided into separate Schedules as follows:
Schedule No. 1: Plant and Mandatory Spare Parts Supplied from Abroad
Schedule No. 2: Plant and Mandatory Spare Parts Supplied from within the Employer’s Country
Schedule No. 3: Design Services
Schedule No. 4: Installation and other services during the Design-Build Period
Schedule No. 5:

Operation Service

Schedule No. 6:

Other services during the Operation Service Period

Schedule No. 7: Grand Summary
2. The Schedules do not generally give a full description of the plant to be supplied and the services to
be performed under each item. Bidders shall be deemed to have read the Employer’s
Requirements and other sections of the Bidding Document to ascertain the full scope of the
requirements included in each item prior to filling in the Rates and Prices. The entered Rates and
Prices shall be deemed to cover the full scope as aforesaid, including overheads and profit. While
quoting for "LS" as mentioned under unit column in the various Schedules of price schedule,
minimum number of equipment/units where-ever applicable and defined in the Technical
specification/bid drawings must be taken into consideration.
3. If Bidders are unclear or uncertain as to the scope of any item, they shall seek clarification in
accordance with ITB 7 prior to submitting their bid.
Pricing
4. The units and rates in figures entered into the Price Schedules should be typewritten, or if written
by hand must be in print form. Price Schedules not presented accordingly may be considered
nonresponsive. Any alterations necessary due to errors, etc., shall be initialed by the Bidder.
As specified in the Bid Data Sheet and Particular Conditions of Contract, prices shall be subject to
adjustment in accordance with the corresponding Schedule of cost indexation, which is to be filled
in by the Bidder below and which will be included in the Schedule of Payments.
5. Bid prices shall be quoted in the manner indicated and in the currencies specified in the Instructions
to Bidders in the Bidding Document.
For each item, Bidders shall complete each appropriate column in the respective Schedules, giving
the price breakdown as indicated in the Schedules.
Prices given in the Schedules against each item shall be for the scope covered by that item as
detailed in Section 6 (Employer’s Requirements) or elsewhere in the Bidding Document.
6. Payments will be made to the Contractor in the currency or currencies indicated under each
respective item.
7. When requested by the Employer for the purposes of making payments or part payments, valuing
variations or evaluating claims, or for such other purposes as the Employer may reasonably
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require, the Contractor shall provide the Employer with a breakdown of any composite or lump sum
items included in the Schedules.
8. Warning: the attention of Bidders is brought to the fact that compliance with the
performance requirements set out under the Contract is an essential obligation which goes
to the root of the Contract. The Employer will rely on the skills and experience of the
Contractor in designing, building and operating a facility which is fit-for-purpose and fully
meets the requirements set out under the Contract, in particular with due regard to
performance of the facility. Bidders will be asked, through the Price Schedules and the
Schedule of Performance Guarantees, to guarantee performance values for the facility. By
preparing their Bid, the Bidders shall then be fully aware that:
a. Those guaranteed values will be used for the determination of the Bid Price based on
the forms developed in this Section of the Bidding Document, and for the
determination of the lowest evaluated substantially responsive Bid as per the
evaluation methodology defined in Section 3 of the Bidding Document, and
b. those guaranteed values will be used for the determination of payments under the
Contract, as per the provisions of Appendix 1 [Schedule of Payment] to the Particular
Conditions of Contract Part B
c. Failure to reach those values, during the Contract implementation, will also make the
Contractor liable to pay damages to the Employer in accordance with the provisions
of Appendix 2 [Performance Damages] to the Particular Conditions of Contract Part
B, GCC Sub-Clause 10.7 [Failure to Reach Production Outputs] and GCC Sub-Clause
11.11 [Failure to Pass Tests Prior to Contract Completion].
Price Schedules structure
9. Schedules 1 to 4 include Rates and Price to be paid to the Contractor for the Design-Build Period
under the Contract. The total amount of these Schedules will constitute the lump sum amount for
the Design-Build of the Works.
10. Schedule 5 and 6 include Rates and Prices to be paid to the Contractor for the Operation Service
Period under the Contract. The total amount of this Schedule will constitute the amount for the
Operation Service, which is composed of fixed and variable fees, as detailed below.
Operation Service Period
11. Schedule 5 is composed of fixed and variable fees, as follows.
12. Schedule 5.1 reflects annual fixed fees which are deemed to cover the expenses incurred by the
Contractor for providing the Operation Service, regardless of and whatever the actual production
output of the treatment plant is. Typically, this will cover the following, without necessarily being
limited to, Contractor’s cost items:
a. Maintenance and replacement, for all aspects not covered by the Asset Replacement Fund
according to the provisions of GCC Sub-Clause 14.18
b. Personnel (administration, management, etc.)
c.

Facilities (offices, warehouses, accommodation, workshops, etc.)

d. Equipment
e. Insurances, guarantees, financial services, support services
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Overheads and profit

13. Schedule 5.2 reflects variable fees which are deemed to cover the expenses incurred by the
Contractor for providing the Operation Service and which vary depending on the actual production
output of the treatment plant. Typically, this will cover the following, without necessarily being
limited to, Contractor’s cost items:
a. Maintenance and replacement, for all aspects not covered by the Asset Replacement Fund
according to the provisions of GCC Sub-Clause 14.18
b. Chemicals
c.

Personnel (management, operation, etc.)

d. Facilities
14. Schedule 5.3 reflects prices of Electricity. The Employer will pay directly to the local grid/power
supplier electric bills. This will be in (kWh/m3) for the operation of the raw water intake well cum
pumping station, water treatment plant and the clear water reservoir cum pumping station including
all associated facilities and equipment. The electricity will be drawn from the Nepal Electricity
Authority (NEA) and the tariff at the time the electricity is used will apply. For the purposes of the
bid evaluation the electricity tariff of NPR 7 per kWh will be applied to the usage rate entered into
Schedule 5.3 by the bidder.
15. As per the Schedule of Payments, appended to the Particular Conditions of Contract, the Employer
bears the risk of the electricity tariff fluctuation but only up to the Guaranteed Maximum Energy
Consumption. If the facility designed, built and operated by the Contractor proves to consume more
3
energy per m of production than the Guaranteed Maximum Energy Consumption Rate, the cost of
electricity in excess of that Rate shall be borne by the Contractor. However if the Contractor
manages to achieve lower consumption rates than guaranteed under the Contract, the annual
electricity cost savings this will generate to the Employer will be equally shared in between the
Parties.
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Asset Replacement Fund and Schedule

Not Applicable
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Schedules of Rates and Prices
Schedule No. 1: Plant and mandatory spare parts supplied from abroad
Item

Description

Country of
Origin

Unit Price
Qty.

Foreign Currency
US $

1

2

3

4

5

Total Price
CIP1
6

Foreign Currency

Taxes and Duties
excluding VAT

US $

Local Currency:
NPR

7= 4 x 6

8

(I) Gokarna DEWATS
1.
Mechanical Items
1)
Pre-treatment & Equalization Tank Facility

2)

Primary & Secondary Treatment Facility (MBBR and Settlers)

3)

Recycled Water Supply & Disinfection Facility

4)

Sludge Treatment Facility

5)

Septic Sludge Facility

6)

Deodorization Facility

1)

Electrical Items
11kV HV Switchgear

2)

Distribution Transformer

3)

LV Switchgear

4)

Motor Control Center

2.
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Item

Description

Country of
Origin

Unit Price
Qty.

Foreign Currency
US $

1

2

3

4

5

Batteries and Battery Systems

6)

Standby Generator

7)

Local Push Button Station

8)

Cabling system

9)

Lighting

10)

Earthing and Lightning

11)

Fire Alarm system

12)

Miscellaneous

1)

Instrument & Control System Items
Personal Computer and WEB HMI license in the KUKL office at Dhobighat

2)

3)

CIP1
6

5)

3.

Total Price
Foreign Currency

Taxes and Duties
excluding VAT

US $

Local Currency:
NPR

7= 4 x 6

8

Supervisory Control System in Central Control room
- POS
- PES
- Supervisory Monitoring Display
- Desk & Chair
Printer & Peripheral Device
- Alarm Printer with Desk
- Logging & Report Printer with Desk
- Printer server
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Description

Country of
Origin

Unit Price
Qty.

Foreign Currency
US $

1

2

4)

5)

6)
7)

8)

9)

10)
A.
B.
C.
D.

3

4

5

Total Price
CIP1
6

Foreign Currency

Taxes and Duties
excluding VAT

US $

Local Currency:
NPR

7= 4 x 6

8

Software
- Operating Software
- WEB HMI Software
- Application S/W (MS-Office, Anti-virus program etc)
RCS (Remote Control Station)
- RCS #1
- RCS #2
- RCS #3
Data Way
- FOC Cable & Peripheral Devices
UPS
- UPS #1
- UPS #2
- UPS #3
Surge Protection Device
Signal SPD
Power SPD
Output of UPS (1 phase 230V)
Input of UPS (1 phase, 230V)
Education and Commissioning for Supervisory Control System
- Mobilization M/D for installation
- Mobilization M/D for Commissioning
- Mobilization M/D for Education
- Documentation
Fields Instruments include installation work
Magnetic Flow Meters
Ultrasonic Level meters
Level Switch
DO Meters
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Item

Description

Country of
Origin

Unit Price
Qty.

Foreign Currency
US $

1

2

E.
F.
G.
H.
I.

3

11)

pH Meters
ORP Meters
SS Meters
MLSS Meters
LIP(Local Indicator Panel)
Cable Tray, Conduit & Cabling Work

12)

Spare Parts

13)

Miscellaneous

4.

4

5

Total Price
CIP1
6

Foreign Currency

Taxes and Duties
excluding VAT

US $

Local Currency:
NPR

7= 4 x 6

8

Laboratory
1)

5.

Other (If applicable)
1)
A
.
.
.
2)

(II) Hanumanghat DEWATS
1.
Mechanical Items
1)
Pre-treatment & Equalization Tank Facility
2)

Primary & Secondary Treatment Facility

3)

Recycled Water Supply & Disinfection Facility
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Description

Country of
Origin

Unit Price
Qty.

Foreign Currency
US $

1

2

4)

Sludge Treatment Facility

5)

Deodorization Facility

1)

Electrical Items
11kV HV Switchgear

2)

Distribution Transformer

3)

LV Switchgear

4)

Motor Control Center

5)

Batteries and Battery Systems

6)

Standby Generator

7)

Local Push Button Station

8)

Cabling system

9)

Lighting

10)

Earthing and Lightning

11)

Fire Alarm system

12)

Miscellaneous

2.

3

4

5

Total Price
CIP1
6

Foreign Currency

Taxes and Duties
excluding VAT

US $

Local Currency:
NPR

7= 4 x 6

8
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Item

Description

Country of
Origin

Unit Price
Qty.

Foreign Currency
US $

1

3.
1)
2)

3)

4)

5)

6)
7)

8)

2

3

4

5

Total Price
CIP1
6

Foreign Currency

Taxes and Duties
excluding VAT

US $

Local Currency:
NPR

7= 4 x 6

8

Instrument & Control System Items
Personal Computer and WEB HMI license in the KUKL office at Dhobighat
Supervisory Control System in Central Control room
- POS
- PES
- Supervisory Monitoring Display
- Desk & Chair
Printer & Peripheral Device
- Alarm Printer with Desk
- Logging & Report Printer with Desk
- Printer server
Software
- Operating Software
- WEB HMI Software
- Application S/W (MS-Office, Anti-virus program etc)
RCS (Remote Control Station)
- RCS #1
- RCS #2
- RCS #3
Data Way
- FOC Cable & Peripheral Devices
UPS
- UPS #1
- UPS #2
- UPS #3
Surge Protection Device
Signal SPD
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Description

Country of
Origin

Unit Price
Qty.

Foreign Currency
US $

1

2

3

4

11)

Power SPD
Output of UPS (1 phase 230V)
Input of UPS (1 phase, 230V)
Education and Commissioning for Supervisory Control System
- Mobilization M/D for installation
- Mobilization M/D for Commissioning
- Mobilization M/D for Education
- Documentation
Fields Instruments include installation work
Magnetic Flow Meters
Ultrasonic Level meters
Level Switch
DO Meters
pH Meters
ORP Meters
SS Meters
MLSS Meters
LIP(Local Indicator Panel)
Cable Tray, Conduit & Cabling Work

12)

Spare Parts

13)

Miscellaneous

9)

10)
A.
B.
C.
D.
E.
F.
G.
H.
I.

4.

5

Total Price
CIP1
6

Foreign Currency

Taxes and Duties
excluding VAT

US $

Local Currency:
NPR

7= 4 x 6

8

Laboratory
1)

5.

Other (If applicable)
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Item

Description

Country of
Origin

Unit Price
Qty.

Foreign Currency
US $

1

2

3

4

5

Total Price
CIP1

Foreign Currency

6

Taxes and Duties
excluding VAT

US $

Local Currency:
NPR

7= 4 x 6

8

1)
A
.
.
.
2)

TOTAL Column 7 to be carried forward to Schedule No. 7. Grand Summary
a

Specify currencies in accordance with ITB 19.1 of the BDS. Create additional columns for foreign currencies if so required.

The items mentioned above are based on the Employer’s assessment. The bidder should fill the table with detailed breakdown of items including
breakdown of taxes.
Name of Bidder

Signature of Bidder

Country of Origin Declaration Form (as per ITB 15)
Item

Description

Country
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Schedule No. 2: Plant and mandatory spare parts supplied from within the Employer’s country
Not Applicable

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

4-22

Section 4 - Bidding Forms

Schedule No. 3: Design services
Unit Pricea
Item

Description

Qty.

1

2

3

Total Pricea

Local Currency
NPR

Foreign Currency
Portion US $

Local Currency
NPR

Foreign Currency
Portion US $

4

5

6=3x4

7=3x5

(I) Gokarna DEWATS
The Bidder shall fill the table
with the detailed breakdown
of the design services
including providing a
breakdown of taxes.

(II) Hanumanghat DEWATS
The Bidder shall fill the table
with the detailed breakdown
of the design services
including providing a
breakdown of taxes.

TOTAL Columns 6 and 7 to be carried forward to Schedule No. 7 Grand Summary

a

Specify currency in accordance with ITB 19.1 of the BDS.

Name of Bidder

Signature of Bidder
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Schedule No. 4 – Civil Work, Installation and Other Services (During Design Build Period)
This includes construction of all civil works and installation of all mechanical, electrical and instrumentation items and allied works
Unit Price
Item

Description

1

Units

Qty.

2

A.

4

Total Price

Foreign
Currency
Portion
US $

5

Local
Currency
Portion NPR
6=3x4

a

Foreign
Currency
Portion
US $

7=3x5

General Items

(I)

Site Office Facility (Spec Section 6 Appendix A)

(II)

Renting and operating, maintenance of Vehicles as
per Section 6 (Employer Requirement) – Appendix
A – II.
a) Four wheeler Vehicle (4WD) -2 Nos.
b) Motorcycle – 2 Nos.
Provide and maintain Employer’s and Project
Manager site Office Including equipment, logistics,
office accommodation, stationary and support
staffs, all complete at project site required as
employers’ and Consultants’ facilities as per
specifications and instruction of engineer.

(i)

3

Local
Currency
Portion NPR

a

months

18

No of Sites

B. DEWATS Site Related Items
(I) Gokarna DEWATS
Treatment Units for Wastewater and Septic Sludge

(i)
a)
b)
c)

Pre-treatment Units for wastewater treatment (Inlet,
screens, grit remover etc)
Pre-treatment Units for Septic Sludge stream
(receiving units, screens, grit remover etc.)
Equalization Tank
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Unit Price
Item

Description

1

2

d)

Primary Sedimentation Tank (optional)

e)

Moving Bed Bio-Reactor (MBBR)

f)

Settlers (secondary Clarifier)

g)

Reed-Bed (or such tertiary facility)

h)

Disinfection units

i)

Sludge Storage Tank

j)

Sludge Dewatering Unit including Buildings

k)

Sludge Drying Unit

l)

Deodorization unit

m)

……………………

(ii)

Units

Qty.

3

Local
Currency
Portion NPR
4

a

Total Price

Foreign
Currency
Portion
US $

5

Local
Currency
Portion NPR
6=3x4

a

Foreign
Currency
Portion
US $

7=3x5

Buildings and Rooms
a)

Administration Building including laboratory

b)

Blower & Electrical Building/Rooms

c)

Pumping Stations

d)

Electrical and Generator Room

e)

General Storage House
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Unit Price
Item

Description

1

2

f)

Gate House with reception

g)

……………………………

(iii)

(iv)

(v)
(vi)

(vii)

Units

Qty.

3

Local
Currency
Portion NPR
4

a

Total Price

Foreign
Currency
Portion
US $

5

Local
Currency
Portion NPR
6=3x4

a

Foreign
Currency
Portion
US $

7=3x5

Inflow pipe and Drainage works
(Refer to Section 6 for Employer’s Requirementconnection between inlet and incoming sewer, sanitary
sewers, Pipe and Drainage Works etc)
Ancillary Works
(Refer to Section 6 for Employer’s Requirement- Road
and Footpath, Surface Water Drainage, Potable Water
in all proposed buildings, HVAC and Fire Protection,
Demolition of existing Structures, Pipe works,
Boundary wall with gates, Supply of Furniture, etc.)
Embankment (Refer to Section 6 for Employer’s
Requirement)
Landscape
(Refer to Section 6 for Employer’s Requirement
Environmental, Occupational Health, Safety and social
requirement as per Employer's Requirement as well as
relevant sub clauses of PCC Part B.
COVID-19 related Health and Safety Measures as
per Employer's Requirement as well as relevant sub
clauses of PCC Part B.

(viii)
a)
(II) Hanumanghat DEWATS
Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

4-26

Section 4 - Bidding Forms

Unit Price
Item

Description

1

2

Units

Qty.

3

Local
Currency
Portion NPR
4

a

Total Price

Foreign
Currency
Portion
US $

5

Local
Currency
Portion NPR
6=3x4

a

Foreign
Currency
Portion
US $

7=3x5

Treatment Units for Wastewater

(i)
a)

Pre-treatment Units for wastewater treatment (Inlet,
screens, grit remover etc)

b)

Equalization Tank

c)

Primary Sedimentation Tank (optional)

d)

Moving Bed Bio-Reactor (MBBR)

e)

Settlers (secondary Clarifier)

f)

Reed-Bed (or such tertiary facility)

g)

Disinfection units

h)

Sludge Storage Tank

i)

Sludge Dewatering Unit

j)

De-odorization unit

k)

……………………

(ii)
a)

Buildings and Rooms
Administration Building including laboratory
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Unit Price
Item

Description

1

2

b)

Pumping Stations

c)

Electrical and Generator Room

d)

General Storage House

e)

……………………………

(iii)

(iv)

(v)
(vi)

Units

Qty.

Local
Currency
Portion NPR

3

4

a

Total Price

Foreign
Currency
Portion
US $

5

Local
Currency
Portion NPR
6=3x4

a

Foreign
Currency
Portion
US $

7=3x5

Inflow pipe and Drainage works
(Refer to Section 6 for Employer’s Requirementconnection between inlet and incoming sewer, Pipe
and Drainage Works, sanitary sewers, etc)
Ancillary Works
(Refer to Section 6 for Employer’s Requirement- Road
and Footpath, Surface Water Drainage, Potable Water
in all proposed buildings, HVAC and Fire Protection,
Demolition of existing Structures, Pipe works,
Boundary wall with gates, Supply of Furniture, etc.)
Low Height Check Dams
(Refer to Section 6 for Employer’s Requirement
Landscape
(Refer to Section 6 for Employer’s Requirement
……………….
TOTAL Columns 6 and 7 to be carried forward to Schedule No. 7. Grand Summary

a) Specify currency in accordance with ITB 19.1 of the BDS.
b) The Employer could consider requiring the Bidders to specifically detail the amount they priced for the Health, Safety,
Environmental and Social obligations under the Contract to better ascertain whether the Bidders correctly appraised the
extent of these obligations as laid down under the Employer’s Requirements. The Employer may also consider setting a
Provisional Sum to set the same financial basis for all Bidders, and avoid the Bidders generating undue savings under that
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key account.
c) As described in PCC Subclause 6.7. Sum filled in by the Employer in the Bidding Document, and to be inserted by the
Contractor in this Schedule without any alteration.
d) As described in GCC Subclause 13.5, subparagraph (b)(ii)
e) As described in PCC Subclause 13.5. Sum filled in by the Employer in the Bidding Document, and to be inserted by the Contractor in this Schedule without any alteration.
No Contractor’s overhead charges and profit percentage applies.

The items mentioned above are based on the Employer’s assessment. The bidder should fill the table with detailed breakdown of items including
breakdown of taxes.
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Schedule No. 5: Summary of Operation Service
Currency
Fixed Fee Item

1. Bid Price
currency

in

in

Contractor’s
Variable Fee
(From Price
Schedule 5.2)

Contractor’s
Electricity Payment
(From Price
Schedule 5.3)

Total Operation
Service Bid Price

(1)

(2)

(3)

(1)+(2)+(3)

foreign

1.1 Foreign currency 1 [if
any]
1.2 Foreign currency 2 [if
any]
1.3 Foreign currency 3 [if
any]
2. Bid price
currency

Contractor’s Fixed
Fee
(From Price
Schedule 5.1)

[state currency]
[state currency]
[state currency]

local

Totals carried forward to the Schedule 8
(Grand Summary)
Name of Bidder
Signature of Bidder
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Schedule 5.1: Contractor’s Annual Fixed Fee
Fixed Fee Item
A. (1) Fixed Fee in foreign currency
for Gokarna

Bid Price
Currency

Year 1

[state currency]

[enter amount]

[calculated value]

[state currency]

[enter amount]

[calculated value]

[state currency]

[enter amount]

[calculated value]

[state currency]

[enter amount]

[calculated value]

Year 2

Year 3

Year 4

Year 5

Total

1.1 Labor Cost
List out Key Technical and Operational
Experts

1.2 Maintenance of Facilities
a) Spare part and installment of M&E
equipment
1.3 Other O&M Cost (if any)
2. Contractor’s Fixed Fee in local
currency for Gokarna
2.1 General
a) Insurance / Guarantee
b) Health and Safety
2.2 Labor Cost
List the required manpower such as
Operation Staff/ Shift Supervisor
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Bid Price

Fixed Fee Item

Currency

Year 1

[state currency]

[enter amount]

Year 2

Year 3

Year 4

Year 5

Total

2.3 Consumable
Treatment Chemical
chemical) (Ton)

(indicate

all

a)Laboratory Chemical (Ton)
Other consumable including lubricants
(Ton)
2.4 Fuel for O&M Services

2.5 Maintenance of Facilities
a) Spare part and installment of M&E
equipment
b) Maintenance
of
Civil
and
Architectural facilities
2.6 Other O&M Cost (if any)
B. (1) Fixed Fee in foreign currency
for Hanumanghat
1.1 Labor Cost

[calculated value]

List out Key Technical and Operational
Experts

1.2 Maintenance of Facilities
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Bid Price

Fixed Fee Item

Currency

Year 1

[state currency]

[enter amount]

Year 2

Year 3

Year 4

Year 5

Total

a) Spare part and installment of M&E
equipment
1.3 Other O&M Cost (if any)
2. Contractor’s Fixed Fee in local
currency for Hanumanghat
2.1 General

[calculated value]

a) Insurance / Guarantee
b) Health and Safety
2.2 Labor Cost
List the required manpower such as
Operation Staff/ Shift Supervisor

2.3 Consumable
Treatment Chemical
chemical) (Ton)

(indicate

all

a)Laboratory Chemical (Ton)
Other consumable including lubricants
(Ton)
2.4 Fuel for O& M Service

2.5 Maintenance of Facilities
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Bid Price
Currency

Year 1

Year 2

Year 3

Year 4

Year 5

Total

a) Spare part and installment of M&E
equipment
b) Maintenance
of
Civil
and
Architectural facilities
2.6 Other O&M Cost (if any)

Totals carried forward to the Schedule 5 (Operation Service)
Name of Bidder
Signature of Bidder

Schedule 5.2: Contractor’s Variable Fee (CVF)

Not Applicable
Schedule 5.3 Contractor’s Electricity Payment
During Design Built period including start up, trial run and commissioning, the contractor shall pay the electricity charges at their own cost which
will be inbuilt in the Bid price.
During Operation and maintenance period, the contractor shall pay the electricity charges which will be reimbursed by the Employer with five (5)
percent overhead on the actual Bill paid by the contractor.
Any charges for delayed payment of electricity bills shall entirely be contractor's responsibility and shall not be compensated.
During the operation and maintenance period the contractor shall comply the key performance requirements within the power consumption limits
proposed by the bidder and accepted by Employer.

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

4-34

Section 4 - Bidding Forms

Schedule No. 6 - Other services during the Operation Service Period
Unit Price
Item

1

Description

Quantity

2

3

a

Total Price

a

Local
Currency
Portion

Foreign
Currency
Portion

Local
Currency
Portion

Foreign
Currency
Portion

4

5

6=3x4

7=3x5

.....
1

.....
2

3

.....

4

.....

5

Occupational
Health
and
Safety
including Compliance of COVID-19
protocol as per Employer's Requirement
as well as relevant subclauses of PCC
Part B.

6

7

Environmental compliance as per
Employer's Requirement as well as
relevant subclauses of PCC Part B.
Provisional Sum for the Employer’s share
b
of the Dispute Adjudication Board

TOTAL Columns 6 and 7 to be carried forward to Schedule No. 7: Grand Summary

Name of Bidder

Signature of Bidder
a

Specify currency in accordance with ITB 19.1 of the BDS.

b… As described in PCC Sub-Clause 13.5. Sum filled in by the Employer in the Bidding Document, and to be inserted by the
Contractor in this Schedule without any alteration. No Contractor’s overhead charges and profit percentage applies.
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Schedule No. 7: Grand Summary
Total Price

Schedule
No.

Title
Foreign

Plant and Mandatory Spare Parts Supplied from Abroad

2

Plant and Mandatory Spare Parts Supplied from Within the
b
Employer’s Country

3

Design Services

4

Civil work, Installation and other services during the
Design-Build Period
Provisional Sum (Training and Capacity Development: as per
Specification Section 6 Appendix B-1 / Insurances, Third party
inspection including participation of Employers representative
for witness, for the mechanical & electrical equipment abroad/
constructions for river embankment(dike), River
beautification works, embankment road and river alignment
change at Gokarna site, relocation of utilities and other
miscellaneous works)

26,561,267.00

Subtotal for the Design-Build of the Works, to be carried
forward to the Letter of Bid

5

Operation and Maintenance for 5 years

6

Other services during the Operation Service Period

(5)+(6)

Local

b

1

Sum of
(1) to (4)

a

Subtotal for the Operation Service, to be carried forward to
the Letter of Bid
Grand Total to be carried forward to Letter of Bid

c

Name of Bidder
Signature of Bidder

…………………………………
………………………………..

a

Specify currency in accordance with ITB 19.1 of the BDS. Create additional columns for foreign currencies if so required.

b

Custom duties applied in importation of Plant and mandatory spare parts shall be excluded from Bid evaluation in accordance
with ITB 37.2.

c

Applicable VAT as per prevailing law of land shall be added in the contract amount.
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Schedule of Cost Indexation
Prices payable to the Contractor, in accordance with the Contract, shall be subject to adjustment
during performance of the Contract to reflect rises and falls in the cost of labour, Goods and other
inputs to the design and the execution of the Works, and to the Operation Service.
To the extent that full compensation for any rise or fall in Costs is not covered by the provisions of this
Schedule of cost indexation, the Accepted Contract Amount shall be deemed to have included
amounts to cover the contingency of other rises and falls in Costs.
The adjustment to be applied to the amount otherwise payable to the Contractor, as valued in
accordance with the appropriate Schedule and certified in Payment Certificates, shall be determined
from formulae for each of the currencies in which the Contract Price is payable, as laid down below.
No adjustment is to be applied to work valued on the basis of Cost or current prices.
The cost indices or reference prices stated in the tables of adjustment data below shall be used.
If their source is in doubt, it shall be determined by the Employer’s Representative. For this purpose,
reference shall be made to the values of the indices at stated dates for the purposes of clarification of
the source; although these dates (and thus these values) may not correspond to the base cost
indices.
In cases where the “currency of index” is not the relevant currency of payment, each index shall be
converted into the relevant currency of payment at the selling rate, established by the central bank of
the Country, of this relevant currency on the above date for which the index is required to be
applicable.
Until such time as each current cost index is available, the Employer’s Representative shall determine
a provisional index for the issue of Interim Payment Certificates. When a current cost index is
available, the adjustment shall be recalculated accordingly.
If the Contractor fails to complete the Works within the Time for Completion, adjustment of prices
thereafter shall be made using either (i) each index or price applicable on the date 49 days prior to
the expiry of the Time for Completion of the Works, or (ii) the current index or price, whichever is
more favorable to the Employer.
The weightings (coefficients) for each of the factors of cost stated in the table(s) of adjustment data
shall only be adjusted if they have been rendered unreasonable, unbalanced or inapplicable, as a
result of Variations.
[The Employer shall specify below which Price Schedule(s) is(are) subject to adjustment, and, where
price adjustment is applicable, insert the relevant formulae for the relevant Schedule(s). The Bidder
will then fill in the tables of adjustment data.]
Price Schedule X
[The Employer should choose one of the 2 options below for each of the Price Schedules No. 1 to 4.
Price adjustment shall always apply for Schedules No.5 to 7].
No price adjustment shall apply for this Price Schedule.
Or
The price adjustment formulae for this Price Schedule shall be as follows:
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Pn = a + b Ln/ Lo + c En/Eo + d Mn/Mo + ......(Employer to complete and amend as necessary)
where:
“Pn” is the adjustment multiplier to be applied to the estimated contract value in the relevant currency
of the work carried out in period “n”, this period being a month unless otherwise stated in the Contract
Data;
“a” is a fixed coefficient, stated in the relevant table of adjustment data, representing the nonadjustable portion in contractual payments;
“b”, “c”, “d”, … are coefficients representing the estimated proportion of each cost element related to
the execution of the Works, as stated in the relevant table of adjustment data; such tabulated cost
elements may be indicative of resources such as labour, equipment and materials;
“Ln”, “En”, “Mn”, … are the current cost indices or reference prices for period “n”, expressed in the
relevant currency of payment, each of which is applicable to the relevant tabulated cost element on
the date 49 days prior to the last day of the period (to which the particular Payment Certificate
relates); and
“Lo”, “Eo”, “Mo”, … are the base cost indices or reference prices, expressed in the relevant currency
of payment, each of which is applicable to the relevant tabulated cost element on the Base Date.
Table of adjustment data A - Local Currency
For Price Schedule 1 Plant and Mandatory Spare Part Supplied from Abroad
Not Applicable
For Price Schedule 2: Plant and Mandatory Spare Part Supplied from within the Employer’s Country
Not Applicable
For Price Schedule 3: Design Services
Not Applicable
For Price Schedule 4 for items Civil Works and for items of Installation of Mechanical, Electrical,
Instrumentation items
Index
Code

Index
Description

Bidder’s
Local
Currency
Amount

Bidder’s
Proposed
Weighting

Source of Index

Base Value
and Date

---

---

a: 0.15

a:

0.15

---

b: 0.15-0.30

b:

------

c: 0.35-0.60

c:

------

a

Nonadjustable

b

Labor

Nepal Rastra
Bank National
Wage Rate
Index

c

Construction
Materials

Nepal Rastra
Bank National
Wholesale Price
Index for
Construction
Materials

----

Range of
Weighting
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Index
Code

Index
Description

Source of Index

Bidder’s
Local
Currency
Amount

Base Value
and Date

Bidder’s
Proposed
Weighting

Range of
Weighting

Total

1.00

For Price Schedule 5 for Operation and Maintenance
The column Bidders local currency amount will be filled by the bidder

Index
Code

Index
Description

Base Value
and Date

Source of Index

a

Nonadjustable

---

---

b

Labor

Nepal Rastra Bank
National Wage
Rate Index

---

c

Chemicals

Nepal Rastra Bank
National Wholesale
Price Index for
Chemical Fertilizer
and Chemical
Goods

---

Total

Bidder’s
Local
Currency
Amount

Bidder’s
Proposed

Range of
Weighting

Weighting

a:

0.15

a:

0.15

b:

0.45-0.75

b:

-----

c:

0.05-0.25

c:

------

1.00
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Table of adjustment data B - Foreign Currency (table to be repeated if there is more than one
foreign currency)
Name of Currency: __________________________________________________________________
For Price Schedule No. 1: Plant and Mandatory Spare Part Supplied from Abroad
Not Applicable
For Price Schedule No. 3 Design Services foreign currency component
Not Applicable
For Price Schedule No. 4 Civil Work and for Installation of Mechanical, Electrical, Instrumentation
items (During Design Build Period) foreign currency component
Not Applicable
For Price Schedule No. 5 Operation and Maintenance for five years of DEWATS facilities foreign
currency component
Index
Code

Index
Description

Source of Index

Base Value and
Date

---

---

a

Nonadjustable

b

Labor

Official Index of
the Source
Country

---

c

Chemicals

Official Index of
the Source
Country

---

Total

Bidder’s Currency
in Type/Amount

Equivalent in
FC1

Bidder’s Proposed
Weighting

a: 0.15

a:

0.15

b: 0.45-0.75

b:

-----

c: 0.05-0.25

c:

------

1.00
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Schedule of overhead and profit
Applicable only for the valuation claims or Variations under the Contract. This is not meant to represent the
overhead and profit in Rates and Prices filled in elsewhere in the Schedules, which might be different.
Description
Overhead and Profit – When agreeing or
determining Cost under the Contract (as defined
under GCC Sub-Clause 1.1.23 &1.1.24; calculating
reasonable profit in Variations under GCC SubClause 13.3), the following percentage shall be
considered to be the proportion of Cost representing
the Contractor’s overhead and profit. Overhead and
profit represents all Contractor’s indirect costs in
performing an obligation.

Overhead and Profit Percentage

For the Civil works 10%;
For Electricity Bills 5%;
For Other works 7%
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Schedule of Performance Guarantees
As per the provisions of GCC Sub-Clause 4.1 [Contractor’s General Obligations], the Contractor is to design, execute and complete Works which
shall be fit for the purposes for which the Works are intended as defined in the Contract, and as per GCC Sub-Clause 10.1 [General
Requirements] the Contractor shall be responsible for ensuring that the Works remain fit for such purposes during the Operation Service Period.
Inputs-based KPI
No

KPI name

KPI description

KPI minimum
value

KPI maximum
value

KPI measurement /
testing methodology

Contractor’s
guaranteed KPI value

Measurement
point
and methodology as
defined
in
the
Employer’s
Requirements

The KPI value should be
presented
in
the
functional guarantee of
the plant and equipment
of the technical proposal.

Output- based KPIs
1

2

Guaranteed
Effluent
Quality

Water

Guaranteed
Solid content in the
wet cake

Effluent
water
quality
of
disinfection facility
Solid content in the
wet cake dewatered
from
mechanical
dewatering facility

Compliance with the functional
guarantees of the plant and
equipment defined in the
Employer’s Requirements
Compliance with the functional
guarantees of the plant and
equipment defined in the
Employer’s Requirements

Input- Based KPIs
3

Guaranteed
Energy
Consumption Rate

4

Guaranteed
Chemicals
Consumption Rate

Unit rate of KWH
per one million liter
of
treated
raw
wastewater (ML)
Unit rate of kg per
one million liter of
treated
raw
wastewater (ML)

less than 482 kWh per Million
liter
Poly-electrolyte usage for sludge
dewatering: less than 0.512 Kg
per Million Liter of treated
wastewater;
NaOCl or NaCl consumption:
less than 4.0 Kg per Million Liter
of treated wastewater

The Bidder hereby guarantees that his Bid ensures compliance with these Key Performance Indicators values. Failure to reach those will impact
the Contractor’s payment under Appendix 1 [Schedule of Payments] to the Particular Conditions of Contract Part B, and will make the Contractor
liable to pay damages to the Employer in accordance with the provisions of Appendix 2 [Performance Damages] to the Particular Conditions of
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Contract Part B, GCC Sub-Clause 10.7 [Failure to Reach Production Outputs] and GCC Sub-Clause 11.11 [Failure to Pass Tests Prior to
Contract Completion].
For the purpose of calculating performance damages, the Contractor is fully aware that the life span expectancy of the facility is as follows:
Life span expectancy of the facility to be designed, built and operated
by the Contractor under the Contract

Civil Facilities: 60 years and Electromechanical: 15 years

Name of Bidder

Signature of Bidder
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Bid Security
Bank Guarantee

Name of Contract / Contract No.

_____________________________________________

Name and address of Beneficiary (“the Employer”): _____________________________________________
We have been informed that

_____________________________________________
[name of the Contractor]
(hereinafter called the "Principal") is submitting a Bid for the above-named Contract in response to your
invitation, and the instructions to Bidders (hereinafter “the ITB”) require that this Bid is supported by a Bid
Security.
At the request of the Principal, we

_____________________________________________
[name of bank]
hereby irrevocably undertake to pay you, the Beneficiary/Employer, any sum or sums not exceeding in total
the amount of ______________________ (amount in words) (amount in figure) __________________ upon
receipt by us of your demand in writing with your written statement (in the demand) stating that:
(a) the Principal has, without your agreement, withdrawn his/her Bid after the latest time specified for
its submission and before the expiry of its period of validity, or
(b) the Principal has refused to accept the correction of errors in his/her Bid in accordance with the
ITB, or
(c) you awarded the Contract to the Principal and he has failed to comply with Sub-Clause 1.6
[Contract Agreement] of the Conditions of Contract, or
(d) you awarded the Contract to the Principal and he has failed to comply with Sub-Clause 4.2
[Performance Security] or Sub-Clause 4.2A [Parent Company Guarantee] of the Conditions of
Contract.
Any demand for payment must contain your signature(s) which must be authenticated by your bankers or by
a notary public. The authenticated demand and statement must be received by us at this office on or
before_____________________ [the date 35 days after the expiry of the validity of the Letter of Bid], when
this guarantee shall expire and shall be returned to us.
This guarantee is subject to the Uniform Rules for Demand Guarantees, ICC publication number 758 except
that sub paragraph (ii) of Sub-article 20 (a) and (b) is hereby excluded.
Signed by: _____________________________[name]
Signature and seal:
Date:

______________________________
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Bid-Securing Declaration
NOT APPLICABLE
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Technical Proposal
Proposed Subcontractors and/or suppliers of major items of Plant, Materials and services
Site Organization
Contractor’s Personnel
Contractor’s Equipment
Method Statement
Mobilization Construction Schedule
Functional Guarantees of the Plant and Equipment
Mechanical, Electrical and Instrumentation Items
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Proposed Subcontractors and/or suppliers of major items of Plant, Materials and
services
The following Subcontractors and/or suppliers are proposed for carrying out the item of the Works
indicated based on Criterion 1.5 of Section 3 (Evaluation and Qualification Criteria).. Bidders are free to
propose more than one for each item.

Major items of Plant, Materials and
services

Proposed Subcontractors or suppliers

Nationality
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Site Organization
Indicate Site organization of the following functional units in this (Preferably in 15 pages excluding From PER1 and 2 for Required Personal described in Section 6 Chapter 3.5 Personal and Equipment)
Field
Supervisory Staff

Disciplines (As required)
 Contractor’s Representative
 QA/QC Supervisor
 Planning Engineer

Engineering,
Procurement and
Construction Planning

 Engineering Manager
 Process Engineer
 Procurement Manager
 Planning Manager
 Site Manager

Construction

 Construction Managers for each of main disciplines: Civil, Architectural,
Mechanical, Electrical, Instrumentation & Control

Testing and
Commissioning

Operation and
Maintenance

 Chief Commissioning Engineer
 Test/Commissioning Engineer for each of main disciplines : Mechanical,
Electrical, Instrumentation & Control
 O & M Project Manager
 Operation Engineer(s)
 Maintenance Engineer(s)
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Contractor’s Personnel
Form PER – 1: Proposed Personnel
Bidders should provide the details of proposed personnel and their experience record in the relevant
Information Forms below for each of the candidate.

1.

Title of position*
Name

2.

Title of position*
Name

3.

Title of position*
Name

4.

Title of position*
Name

etc.

Title of position*
Name

Note
* As listed in Section 6 (Employer’s Requirements) of the Bidding Document
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Form PER – 2: Resume of Proposed Personnel
The Bidder shall provide all the information requested below. Use one form for each position.
Position

Personnel
information

Name

Date of birth

Professional qualifications

Present
employment

Name of employer

Address of employer

Telephone

Contact (manager/personnel officer)

Fax

E-mail

Job title

Years with present employer

Summarize professional experience in reverse chronological order. Indicate particular technical and
managerial experience relevant to the project.
From

To

Company/Project/Position/Relevant Technical and Management Experience
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Contractor’s Equipment
Form EQU: Equipment
The Bidder shall provide adequate information and details to demonstrate clearly that it has the capability
to meet the equipment requirements indicated in Section 6 (Employer’s Requirements), using the Forms
below. A separate Form shall be prepared for each item of equipment listed, or for alternative equipment
proposed by the Bidder.
Item of Contractor’s Equipment
Contractor’s
Equipment
Information

Current
Status

Name of manufacturer

Model and power rating

Capacity

Year of manufacture

Current location

Details of current commitments

Source

Indicate source of the equipment

 Owned

 Rented

 Leased

 Specially manufactured

Omit the following information for equipment owned by the Bidder.
Owner

Name of owner

Address of owner

Agreements

Telephone

Contact name and title

Fax

Telex

Details of rental/lease/manufacture agreements specific to the project
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Method Statement
Describe Method statement for following units.

Method Statement Form
(Preferably 60 pages, 30 pages in size of A4 for report and 30 pages in size of A3 for drawings)
Field

Disciplines (As required)
 Preliminary design Report (Process Design, Calculation and Details of the
Bidder’s proposed design engineering solution for the plant)
 Preliminary layout plan for civil, building and equipment arrangement
 Process flow diagrams (PFD’s)
 Piping and instruments diagrams (P&ID’s)
 Flow and mass balance diagrams
 Utility power consumptions for the main process and power generation with

Proposed Process and
Associated Design Works

bio-gas generation
 List of Mechanical equipment items
 Supplementary list of mandatory spare parts
 Electrical Specifications
 Single Line Diagram (Refer to Appendix G)
 Electrical Calculation Sheet (e.g Transformer, Stand-by Generator etc.)
 Instrumentation and control Specifications
 System Configuration (Refer to Appendix G)
 Supervisory Control System & Field Instrument List
 Mobilization
 Engineering, Procurement and Construction planning

Detailed Methodology
Statements

 Construction
 Plant Reliability Testing
 Operation and Maintenance Plan proposed by the Bidder which fulfils the
Operation Management Requirements contained in the Employer’s
Requirements
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Mobilization Construction Schedule
The following elements should be covered in the Indicative Construction Schedule:
Construction Schedule Form
Provide detailed description with time line chart which confirms all following elements. The bidder should
provide soft copy of all schedules in MS project format. CD-ROM containing the softcopy shall be inserted
and submitted in Technical proposal Envelop.

Mobilization Schedule
Design and Procurement Schedule
Construction Schedule
Testing and Commissioning Schedule
Bidder should consider the climate, holiday and festival of Employer’s country when they prepare the
mobilization and construction schedule. According to Section 6 Employer’s requirement, completion of
design-build shall be 365 days which includes all holidays and festival season from effective date
described in the Contract Article 3.

Proposed Subcontractors/Manufacturers for Major Items of Plant and Services
The following Subcontractors and/or manufacturers are proposed for carrying out the item of the
facilities indicated. Bidders are free to propose more than one for each item

Major Items of Plant and Services

Proposed Subcontractors/Manufacturers

Nationality

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

Section 4 - Bidding Forms

4-53

Functional Guarantees of the Plant and Equipment
The Bidder will refer employer’s requirement section 6 and provide the corresponding value of functional
guarantee of the proposed plant and equipment in right column for each parameter.
1

Performance of Facilities

S No

Parameters

Functional Guarantee Values offered by
the Bidder

A

Effluent Characteristics of all Decentralized Wastewater Treatment Plants
*Effluent water quality of Disinfection facility

1

BOD5 at 20 Degree C

2

Total Suspended Solids

3

COD

4

Coli forms

5

Fecal Coliforms

6

Ammonia Nitrogen

The bidder must complete this form.
Consumption, Energy Generation and Net Energy Requirement Guarantee
Refer to Section 3 Evaluation and Qualification Criteria 2.2.6 (b) for definition of the terms. The
Energy Consumption requirement should be indicated as unit rate of KWH per one million liter of
treated raw wastewater (ML).
S No
1

Parameters

Values offered by the Bidder
Gokarna DEWATS

Hanumanghat DEWATS

Energy Consumption (KWh/ML)
The bidder must complete this form.

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

4-54

Section 4 - Bidding Forms

2

Chemical Consumption Guarantee
The bidder should provide usage rate and amount of each chemical required according to their
design. If any additional chemical is required other than polyelectrolyte, Bidder should provide the
detailed information of such chemical and describe the purpose in Technical Proposal. Lubricant
or any other required material for maintenance of equipment and facilities should not be listed in
this table.

S No

Values offered by the Bidder
Gokarna
Hanumanghat
DEWATS
DEWATS

Parameters
Unit Rate (Kg/ML)

1

Polyelectrolyte
Daily Amount (KG/day)
Other
chemical if
required

2

Unit Rate (Kg/ML)
Daily Amount (KG/day)

The bidder must complete this form.
3

Additional Functional Guarantee during commissioning Period
During the commissioning, following parameters should be satisfied for issue of operational
acceptance.

S No

1

Functional Guarantee value offered by
the Bidder

Parameters
a) Dissolved oxygen in mixed liquor on MBBR
tank outlet measured at the upstream of
secondary clarifier distribution chamber:
b) Dissolved oxygen in effluent measured at the
outlet of Disinfection tank:

2

Solid content in the wet cake:

The bidder must complete this form.
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Mechanical, Electrical and Instrumentation Items
Provide the following information schedules for mechanical, electrical and instrumentation items in
accordance with schedule forms with catalogues.

1

Principal Manufacturers and Suppliers

The Bidder shall list below, and include in the Bid, the manufacturers and suppliers for the items of
equipment or plant listed.
Item
Name of Proposed Manufacturer or Subcontractor
Pumps
Screening & Grit Removal
System
Submersible Mixer
Sludge collectors
Penstocks (Gates)
Air Blowers or Aerator
Diffusers
Disinfection of UV system
Mechanical dewatering facilities
Chemical(polymer) Solution
System
Septic Treatment System
Deodorization Facility
Cranes & Hoists
Pipes
Valves
Switchgear
Transformer
Motor Control Centre
Standby Generator
Cables
Personal Computer at KUKL
office
Process Operator Station / Process
Engineering Station
Supervisory Monitoring Display
Printer
WEB HMI Software
Industrial Switching Hub
RCS (Remote Control Station)
Surge Protector Device
UPS (Uninterrupted Power
Supply) with Rectifier/Charger
Magnetic Flow Meter
Ultrasonic Level Transmitter
Analyzers (DO, pH, ORP, MLSS
Meters etc)
Miscellaneous Equipment
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The details required in the following schedules shall give a factual indication of the Bidder's proposals.
Descriptive literature shall be attached and shall give full specifications of the equipment offered. Bidders shall
propose not more than three manufacturers or suppliers for each item

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

Section 4 - Bidding Forms

4-57

2 - Pumps Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of pumps of comparable size to those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product
ISO No.
Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
Documentary evidence with regard to manufacturing and supplying of pumps and
motors to at least three pump stations completed outside of home country during the last
five years.
Influent pump, All sludge pump, Recycled wastewater pump, Discharge Pump, etc.

Type of pump
Number of pump
Manufacturer
Total head of pump(m) and Capacity(LPS)
Motor manufacturer
Type of motor
Rated output of motor (kW)
Voltage rating of motor
Characteristic curves showing head, power, efficiency and NPSH plotted against flow must be
submitted with the Bid.
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3 – Screening & Grit Removal System Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Screening & Grit Removal System of comparable type and size to those required in this project,
to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Screening & Grit Removal System supplied to overseas locations during the last 5
years including name of end user, contract name, size of equipment, value and date of supply.
Screening & Grit Removal System

Type of screen
Number of Screening & Grit Removal System
Manufacturer
Screen opening
Capacity of the system
Type of motor and drive
Rated output of motor
Voltage rating of motor
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4 – Submersible Mixer Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Mixers of comparable size to those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product
ISO No.
Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of mixers supplied to overseas locations during the last 5 years including name of end
user, contract name, size of equipment, value and date of supply.
Equalization and Sludge Tank Mixer, etc.

Type of mixer
Number of mixer
Manufacturer
Capacity of mixer
Motor manufacturer
Type of motor
Rated output of motor (kW)
Voltage rating of motor
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5 – Sludge collectors Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of complete sludge collectors, of comparable type and size to those required in this project, to
overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of sludge collectors supplied to overseas locations during the last 5 years including name of
end user, contract name, size of equipment, value and date of supply.
Primary Sludge Collector

Type of sludge collector
Number of sludge collector
Manufacturer
Capacity of the system
Type of motor and drive
Rated output of motor (kW)
Voltage rating of motor
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6 – Penstocks (Gates) Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Penstocks, of comparable type and size to those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001 series
c
List of Penstocks supplied to overseas locations during the last 5 years including name of end
user, contract name, size of equipment, value and date of supply
Penstock of Equalization Tank, etc.

Type of penstock
Number of penstock
Size of penstock
MOC of penstock
Manufacturer
Type of operation (auto or manual)
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7 – Air Blowers & Aerator Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of air blowers and deodorization fans, Aerator, of comparable type and size to those required in this
project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of air blowers and deodorization fans and aerator supplied to overseas locations during
the last 5 years including name of end user, contract name, size of equipment, value and
date of supply.
Air Blower, Deodorization Fan, Aerator

Type of blower and fan and aerator
Number of blower and fan and aerator
Manufacturer
Output rating ( m3/min) and head
Capacity (kg.O2/hr)
Manufacturer of motor
Type of motor
Rated output of motor (kW)
Voltage rating of motor
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8 – Diffusers Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of diffusers, of comparable type and size to those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of diffusers supplied to overseas locations during the last 5 years including name of
end user, contract name, size of equipment, value and date of supply.
Diffuser

Type of diffuser
Number of diffuser
Manufacturer
Size of each element (length, diameter)
MOC of element
Air handling capacity per element (Ncum/hr)
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9 – Disinfection System Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of complete Disinfection systems, of comparable type and size to those required in this project, to
overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Disinfection of UV system equipment supplied to overseas locations during the last 5
years including name of end user, contract name, size of equipment, value and date of supply.
Disinfection system

Type of Disinfection system
Manufacturer
Handling capacity of the system
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10 – Mechanical dewatering facilities Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of complete mechanical dewatering facilities, of comparable type and size to those required in
this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of mechanical dewatering facilities supplied to overseas locations during the last 5 years
including name of end user, contract name, size of equipment, value and date of supply.
Mechanical dewatering facility

Type of mechanical dewatering facility
Number of mechanical dewatering facility
Capacity
Manufacturer
Solid capture guarantee per unit
Guaranteed maximum moisture content per unit
Working hours per day
Motor kW and rpm
Vibration and noise level
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11 – Chemical(polymer) Solution system Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of complete polymer Solution system, of comparable type and size to those required in this
project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of polymer Solution system supplied to overseas locations during the last 5 years including
name of end user, contract name, size of equipment, value and date of supply.
Polymer Solution System

Type of polymer Solution system
Manufacturer
Handling capacity of the system

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

Section 4 - Bidding Forms

4-67

12 – Media Manufacturer for MBBR and Tube/other settler
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning, of comparable type and size to those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of media supplied to overseas locations during the last 5 years including name of end user,
contract name, size of equipment, value and date of supply.
Media

Type/material of media
Manufacturer
Density
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13 – Septic Treatment System Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of complete Septic Treatment System of comparable type and size to those required in this
project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Septic Treatment System supplied to overseas locations during the last 5 years including
name of end user, contract name, size of equipment, value and date of supply.
Septic Treatment System

Type of Septic Treatment System
Number of Septic Treatment System
Capacity
Manufacturer
Working hours per day
Motor kW and rpm
Vibration and noise level

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

Section 4 - Bidding Forms

4-69

14 – Deodorization System Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of complete Deodorization system of comparable type and size to those required in this
project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Deodorization System supplied to overseas locations during the last 5 years including
name of end user, contract name, size of equipment, value and date of supply.
Deodorization System

Type of Deodorization System
Number of Deodorization System
Manufacturer
Handling capacity of the system
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15 - Cranes & Hoists Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of cranes & hoists of comparable type and size to those required in this project, to overseas
locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of cranes & hoists supplied to overseas locations during the last 5 years including name of
end user, contract name, size of equipment, value and date of supply.
Cranes & Hoists

Type
Lifting capacity
Manufacturer
Location
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16 – Pipes Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of pipes, of comparable size to those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to at least ISO 9001 series
c
List of pipes & fittings supplied to overseas locations during the last 5 years including name
of end user, contract name, size of pipes, value and date of supply.
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17 - Valves Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of valves, of comparable type and size to those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product
ISO No.
Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2

Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of valves supplied to overseas locations during the last 5 years including name of end
user, contract name, size of equipment, value and date of supply.
Valves
Gate Valves
Manufacture
Place of Manufacture
Diameter(m) and Motor kW
Butterfly Valves

Eccentric Plug Valves

Check (Non-return) Valves

Other valves used
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18 - Switchgear Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of switchgear, of comparable type and size to those required in this project, to overseas
locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of switchgear supplied to overseas locations during the last 5 years including name of
end user, contract name, size of equipment, value and date of supply.
11k V HV Switchgear

Nominal System Voltage, Phases & frequency
Load break switch rating
Vacuum Circuit breaker rating
Protection relays
Short time current rating
LV Switchboards
Rated voltage & frequency
Air Circuit Breaker rating
Protection relays
Short time current rating
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19 – Transformer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Transformers of comparable type and size to those required in this project, to overseas
locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001 series
c
List of Transformers supplied to overseas locations during the last 5 years including name of
end user, contract name, size of equipment, value and date of supply.

Transformers
Transformer Type
Primary / Secondary voltage
Power rating (kVA)
System earthing
Winding material
Insulation class
Impedance and Loses
Method of cooling
Temperature Rise
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20 - Motor Control Center Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of motor control centres, of comparable type and size to those required in this project, to
overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001 series
c
List of motor control center supplied to overseas locations during the last 5 years including
name of end user, contract name, size of equipment, value and date of supply.
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21 – Standby Generator Manufacturer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of generators, of comparable type and size to those required in this project, to overseas
locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001 series
c
List of generators supplied to overseas locations during the last 5 years including name of end
user, contract name, size of equipment, value and date of supply.
Standby Generator SET

Rating
Voltage & Frequency
Power Factor
Installation : Indoor/Outdoor
Efficiency (%)
Fuel tank capacity : Liters & hours
Protective relays
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22 - Cables
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of cables, of comparable type and size to those required in this project, to overseas
locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of cables supplied to overseas locations during the last 5 years including name of
end user, contract name, size of equipment, value and date of supply.
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23 – Personal Computer at KUKL office
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Central operating computers & surge protector devices, of comparable type and size to
those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Central Operating Computers & Surge protector devices supplied to overseas locations
during the last 5 years including name of end user, contract name, size of equipment, value
and date of supply.
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24 – Process Operator Station / Process Engineering Station
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Central operating computers & surge protector devices, of comparable type and size to
those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Central Operating Computers & Surge protector devices supplied to overseas locations
during the last 5 years including name of end user, contract name, size of equipment, value
and date of supply.
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25 – Supervisory Monitoring Display
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Central operating computers & surge protector devices, of comparable type and size to
those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Central Operating Computers & Surge protector devices supplied to overseas locations
during the last 5 years including name of end user, contract name, size of equipment, value
and date of supply.
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26 – Printer
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Printer & Peripheral Devices, of comparable type and size to those required in this project,
to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Printer & Peripheral Devices supplied to overseas locations during the last 5 years including
name of end user, contract name, size of equipment, value and date of supply.
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27 – WEB HMI Software
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Software (HMI Software), of comparable type and size to those required in this project, to
overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Software (HMI Software) supplied to overseas locations during the last 5 years including
name of end user, contract name, size of equipment, value and date of supply.

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

Section 4 - Bidding Forms

4-83

28 – Industrial Switching Hub
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Data way equipments, of comparable type and size to those required in this project, to
overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Data way equipments supplied to overseas locations during the last 5 years including name
of end user, contract name, size of equipment, value and date of supply.
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29 – RCS (Remote Control Station)
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of LCS (Local Control Station), of comparable type and size to those required in this project, to
overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of RCS(Remote Control Station) to overseas locations during the last 5 years including name
of end user, contract name, size of equipment, value and date of supply.
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30 – Surge Protector Device
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Central operating computers & surge protector devices, of comparable type and size to
those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Central Operating Computers & Surge protector devices supplied to overseas locations
during the last 5 years including name of end user, contract name, size of equipment, value
and date of supply.
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31 – UPS (Uninterrupted Power Supply) with Rectifier/Charger
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Central operating computers & surge protector devices, of comparable type and size to
those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Central Operating Computers & Surge protector devices supplied to overseas locations
during the last 5 years including name of end user, contract name, size of equipment, value
and date of supply.
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32 – Magnetic Flow Meter
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of flow meters, of comparable type and size to those required in this project, to overseas
locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of flow meters supplied to overseas locations during the last 5 years including
name of end user, contract name, size of equipment, value and date of supply.
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33 – Ultrasonic Level Transmitter
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Ultrasonic level meters, of comparable type and size to those required in this project, to
overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specifications for the products
b
Certificates of compliance to ISO 9001
c
List of Ultrasonic Level meters supplied to overseas locations during the last 5 years
including name of end user, contract name, size of equipment, value and date of supply.
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34 – Analyzers (DO, pH, ORP, MLSS Meters etc)
The manufacturer should have more than 5 years experience in manufacturing, supplying, installing and
commissioning of Analyzers (DO, pH, ORP, MLSS Meters etc) & Temperature Transmitters, of comparable type
and size to those required in this project, to overseas locations.
Name of firm
Head office address
Telephone

Contact

Fax

E-mail

Place of incorporation/registration

Year of incorporation/registration

Enter below the name of products and details of ISO 9000 accreditation.
Product

ISO No.

Date of First
Certification

Expiry Date

Accredited Local Agent
1.1
1.2
1.3

Country of Manufacture
Port of Shipment
The following documents shall be forwarded along with the Bid:
a
Manufacturers specification for the products
b
Certificates of compliance to ISO 9001
c
List of Analyzers (DO, pH, ORP, MLSS Meters etc) & Temperature Transmitters supplied to
overseas locations during the last 5 years including name of end user, contract name, size of
equipment, value and date of supply.
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35 – Miscellaneous Equipment
Instrument Panels for RCS
Manufacturer
Place of Manufacturer
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Schedule of Deviation
Bidder shall furnish deviation if any in this schedule only. In the absence of any deviation in this schedule,
bidder is deemed to have complied with bid requirement.
Note: It will be considered that bidder intend to deviate only in issues stated below. Rest all provisions of bid
document are acceptable and bid will be based on that and bid document shall be followed by bidder in
respect to all other provisions.
Reference clause,
section of bid
document

Provision in bid document

Proposed by bidder

Detailed Justification for
the proposed deviation
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Bidder’s Qualification
To establish its qualifications to perform the Contract in accordance with Section 3 (Evaluation and
Qualification Criteria) the Bidder shall provide the information requested in the corresponding forms.
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Form ELI - 1: Bidder’s Information Sheet
Bidder’s Information

Bidder’s legal name

In case of joint venture,
legal name of each partner

Bidder’s country of
constitution

Bidder’s year of
constitution

Bidder’s legal address in
country of constitution

Bidder’s authorized
representative
(name, address, telephone
numbers, fax numbers, e-mail
address)
Attached are copies of the following documents:.



1.

In case of single entity, articles of incorporation or constitution of the legal entity named above, in accordance with ITB
4.1 and ITB 4.2



2.

Authorization to represent the firm or joint venture named above, in accordance with ITB 22.2 and 22.3



3.

In case of Joint Venture, letter of intent to form joint venture or joint venture agreement, in accordance with ITB 11.2(g)



4. In case of a government-owned enterprise, any additional documents not covered under 1 above required to comply with
ITB 4.5
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Form ELI - 2: Joint venture Information Sheet
Each member of the joint venture must fill out this form separately. Subcontractor must fill out this form.
Joint venture/Subcontractor Information

Bidder’s legal name

Joint venture partner’s or
Subcontractor’s legal
name

Joint venture partner’s or
Subcontractor’s country of
constitution

Joint venture partner’s or
Subcontractor’s year of
constitution

Joint venture partner’s or
Subcontractor’s legal
address in country of
constitution

Joint venture partner’s or
Subcontractor’s authorized
representative information
(name, address, telephone
numbers, fax numbers, e-mail
address)
Attached are copies of the following documents:





1.

Articles of incorporation or constitution of the legal entity named above, in accordance with ITB 4.1 and ITB 4.2

2.

Authorization to represent the firm named above, in accordance with ITB 22.2

3. In the case of government-owned enterprise, documents establishing legal and financial autonomy and compliance with
commercial law, in accordance with ITB 4.5

Subcontractors are those listed in Technical Proposal – Proposed Subcontractors and/or Manufacturers for
Major Items of Plant and Services.
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Form CON – 1: Historical Contract Non-Performance
Each Bidder must fill out this form in accordance with Criteria 1.2.1 and 1.2.3 of Section 3 (Evaluation and
Qualification Criteria) to describe any history of non-performing contracts and pending litigation or
arbitration formally commenced against it.
In case of joint ventures, each joint venture partner must fill out this form separately, and provide the joint
venture partner name below:
Joint venture partner: ___________________
Table 1: History of Non-Performing Contracts
Choose one of the following:
No non-performing contracts.
Below is a description of non-performing contracts involving the Bidder (or each Joint Venture member
if Bidder is a Joint Venture).

Year

[insert year]

Amount of nonTotal Contract Amount
performed portion of
($ equivalent)
contract ($ equivalent)

Description

Contract Identification: [indicate complete

[insert amount]

[insert amount]

contract name/ number, and any other
identification]
Name of Employer: [insert full name]
Address of Employer: [insert
street/city/country]
Reason(s) for nonperformance: [indicate
main reason(s)]
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Table 2: Pending Litigation and Arbitration
Choose one of the following:



No pending litigation and arbitration.



Below is a description of all pending litigation and arbitration against the Bidder (or each joint venture member if Bidder is
a joint venture).

Year

[insert
year]

Matter in Dispute

Contract Identification: [indicate complete contract name/ number,
and any other identification]

Name of Employer: [insert full name]
Address of Employer: [insert street/city/country]
Matter of Dispute: [indicate full description of dispute]
Party who initiated the dispute: [indicate “Employer” or “Contractor”]

Value of
Pending
Claim in US$
Equivalent

Value of
Pending
Claim as a
Percentage of
Net Worth

[insert
amount]

[insert
amount]

Status: [indicate status of dispute]

Total
Note
Table 2 of this form shall only be included if Criterion 1.2.3 of Section 3 (Evaluation and
Qualification Criteria) is applicable.
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Form FIN - 1: Historical Financial Performance
Each Bidder must fill out this form.
In case of joint ventures, each joint venture partner must fill out this form separately, and provide the joint
venture partner name below:
Joint venture partner: ___________________
Financial Data for Previous [state a figure in between 3 to 5 as per
1
criterion 1.3.1 under Section 3] Years [US$ Equivalent]
Year 1:

Year 2:

Year __:

Information from Balance Sheet
Total Assets (TA)
Total Liabilities (TL)
Net Worth = TA-TL
Current Assets (CA)
Current Liabilities (CL)
Working Capital = CA CL
Most Recent
Working Capital

To be obtained for most recent year and carried forward to FIN3 Line 1; in case of joint ventures, to the corresponding joint
venture partner’s FIN-3

Information from Income Statement
Total Revenues
Profits Before Taxes
Profits After Taxes



Attached are copies of financial statements (balance sheets including all related notes, and income statements) for the last
[state a figure in between 3 to 5, as per criterion 1.3.1 under Section 3] years, as indicated above, complying with the
following conditions.





Unless otherwise required by Section 3 of the Bidding Documents, all such documents reflect the financial situation of
the legal entity or entities comprising the Bidder and not the Bidder’s parent companies, subsidiaries or affiliates.
Historical financial statements must be audited by a certified accountant.
Historical financial statements must be complete, including all notes to the financial statements.
Historical financial statements must correspond to accounting periods already completed and audited (no statements for
partial periods shall be requested or accepted).

1

: If the time period indicated under Criterion 1.3.1 under Section 3 (Evaluation and Qualification Criteria) is either four (4) or five (5)
years, then the table columns above should be expanded accordingly.
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Form FIN - 2: Average Annual Turnover
Each Bidder must fill out this form.
The information supplied should be the annual turnover of the Bidder or each member of a joint venture in
terms of the amounts billed to clients for each year for work in progress or completed, converted to US
dollars at the rate of exchange at the end of the period reported.
In case of joint ventures, each joint venture partner must fill out this form separately, and provide the joint
venture partner name below:
Joint venture partner: ___________________
Annual Turnover Data for the Last [state a figure in between 3 to 5 as per criterion 1.3.2 under
Section 3] Years
Year

Amount
Currency

Exchange
Rate

US$
Equivalent

Average Annual Turnover
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Form FIN – 3: Availability of Financial Resources
Bidders must demonstrate sufficient financial resources, usually comprising of Working Capital supplemented
by credit line statements or overdraft facilities and others to meet the Bidder’s financial requirements for
(a) its current contract commitments, and
(b) the subject Contract.
In case of joint ventures, each joint venture partner must fill out this form separately and provide the joint
venture partner name below:
Joint venture partner: ___________________
Financial Resources
No.

Source of financing

1

Working Capital (to be taken from FIN-1)

2

Credit Line

3

Other Financial Resources

Amount (US$ equivalent)

a

b

Total Available Financial Resources

a

To be substantiated by a letter from the bank issuing the line of credit.

b

Bidder to substantiate this amount by relevant evidences
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Form FIN- 4: Financial Requirements for Current Contract Commitments
Bidders (or each joint venture partner) should provide information on their current commitments on all
contracts that have been awarded, or for which a letter of intent or acceptance has been received, or for
contracts approaching completion, but for which an unqualified, full substantial/practical completion or
taking-over certificate (for build only or design-build contracts), or contract completion certificate (for
design-build-operate contracts) has yet to be issued.
In case of joint ventures, each joint venture partner must fill out this form separately and provide the joint
venture partner name below:
Joint venture partner: ___________________
Current Contract Commitments
Name of
Contract

No.

Employer’s
Contact
(Address, Tel,
Fax)

Contract
Completion
Datea

Outstanding
Contract
Value
(X)b

Remaining
Contract
Period in
months (Y)c

Monthly Financial Resources
Requirement
(X / Y)

1
2
3
4
Total Monthly Financial Requirement for Current Contract Commitments US$ . . . . . . . . . . . . . . . . .
a

Contract completion date means here:


the expected date of the substantial/practical completion or taking-over of the works (as the case may be) for a build only or
a design-build contract, or



the expected contract completion date for a design-build-operate contract

b

Remaining outstanding contract values, being the remaining portion of the contract price yet to be paid to the Bidder or joint venture
partner, as the case may be, to be calculated at the Base Date ($ equivalent based on the foreign exchange rate as of the same
date).
c

Remaining contract period, until either of the dates as stated under item a above, to be calculated from the Base Date

.

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

Section 4 - Bidding Forms

4-101

Form FIN - 5: Self-Assessment Tool for Bidder’s Compliance to Financial
Resources
(Criterion 1.3.3 of Section 3)
This form requires the same information submitted in Forms FIN – 3 and FIN – 4. All conditions of
“Available Financial Resources Net of CCC ≥ Requirement for the Subject Contract” must be
satisfied to qualify.
Form FIN-5A: For Single Entities
For Single Entities
(A)

___________________
(Name of Bidder)

Total Available
Financial Resources
from FIN-3
(B)

_______________

Total Monthly
Available Financial
Financial
Resources Net of
Requirement for
CCC
Current Contract
D= (B-C)
Commitments
(CCC) from FIN-4
(C)
________________

_______________

Total Monthly
Financial
Requirement for
Current Contract
Commitments
(CCC) from FIN-4
(C)

Available
Financial
Resources Net of
CCC
D= (B-C)

Requirement
for the
Subject
Contract
(E)

…………..

Results: Yes or No
[D must be greater
than or equal to E]
(F)

a

Form FIN-5B: For Joint Ventures
For Joint Ventures:

Total Available
Financial Resources
from FIN-3
(B)

Requirement
for the
Subject
Contract
(E)

Results: Yes or No
[D must be greater
than or equal to E]
(F)

One Partner:

___________________
(Name of Partner)
Each (Other) Partner:

_______________

_______________

_______________

___________________
(Name of Partner 1)

_______________

_______________

_______________

___________________
(Name of Partner 2)

_______________

_______________

_______________

___________________
(Name of Partner 3)

_______________

_______________

_______________

All partners combined

a
b
c

∑D = Sum of available financial
resources net of current contract
commitments for all partners

∑D=

…………..

b

…………..

c

…………..

c

…………..

c

…………..

a

_______________

_______________

The employer should insert here the total requirement for the Subject Contract (for both, single entity and all partners
combined) as defined in Criterion 1.3.3 of Section 3.
The employer should insert here the required share for one partner as defined in Criterion 1.3.3 of Section 3.
The employer should insert here the required share for each partner as defined in Criterion 1.3.3 of Section 3.
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Form EXP – 1: Contracts of Similar Size and Nature
Fill out one (1) form per contract.
The exchange rate to be used to calculate the value of the contract for conversion to a specific currency
shall be the selling rate of borrower’s national bank on the date of the contract.

Contract of Similar Size and Nature
Contract No . . . . . . of . . . . .
.

Contract Identification

Award Date

Completion Date

Role in Contract



Total Contract Amount

US$

If partner in a joint venture
or subcontractor, specify
participation of total
contract amount

Percent of Total

Contractor



Management
Contractor



Subcontractor

Amount

Employer’s name
Address
Telephone number
Fax number
E-mail

Description of the similarity in accordance with Criterion 1.4.1 of Section 3
Participation, as a

contractor, JV partner, or
subcontractor, in at least
one contract under DBO or
BOT of WWTP or DEWATS
of 3.0 MLD capacity that has
been successfully or
substantially completed
within the last Ten (10)
years and that is similar to
the proposed contract,
where the value of the
Bidder’s participation
exceeds USD 3.00 Million.
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Form EXP - 2: Experience in Key Activities
Fill out one (1) form per contract. Each Bidder must fill out this form.
In case of a Joint Venture, at least one of the Joint Venture Partners who will comply with the requirements
must fill out this form and provide the Joint Venture Partner’s name below:
Joint Venture Partner: ___________________
If complied by Specialist Subcontractor, the Specialist Subcontractor must fill out this form and provide the
Specialist Subcontractor’s name below:
Specialist Subcontractor: ___________________

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

4-104

Section 4 - Bidding Forms

Contract with Similar Key Activities
Contract No . . . . . . of . . . . .

Contract Identification

Award Date

Completion Date

Role in Contract



Total Contract Amount

US$

If partner in a Joint Venture
or subcontractor, specify
participation of total
contract amount

Percent of Total

Contractor



Management
Contractor



Subcontractor

Amount

Employer’s name
Address
Telephone number
Fax number
E-mail

Description of the key activities in accordance with Criterion 1.4.2 of Section 3
Experience of Operation and
Maintenance of mechanized
WWTP or mechanized
DEWATS of at least 1.0 MLD
capacity for three years within
the last 10 years.
For the above or other
contracts executed during the
period stipulated in 1.4.1 of
Section
3,
a
minimum
experience in the following key
activities:
i) Design of at least one
contract
of
wastewater
treatment plant or DEWATS
with capacity higher than 1.5
MLD within ten (10) years.
ii)
Experience
for
implementation of SCADA
system
for
Wastewater
Treatment Plant or DEWATS
within ten (10) years.
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Form EXP - 3: Subcontractors
Fill out one (1) form per contract.
Contract for the Major Items
Contract No . . . . . . of . . . . . .

Contract
Identification

Award Date

Completion Date

Role in Contract

Total Contract Amount
If partner in a joint venture or
Subcontractor, specify participation
of total contract amount
Employer’s name



Contractor



Management
Contractor



Subcontractor

US$

Percent of Total

Amount

Address
Telephone number
Fax number
E-mail

Description of the major items in accordance with Criterion 1.5 of Section 3
1. Civil works:
At least one contract of experience in
construction of Water Treatment plant
or wastewater treatment plant with
capacity higher than 1.5 MLD within
seven (7) years.
2. Electrical,
Mechanical
and
instrumentation equipment
The manufacturer should have ISO
9001 and other certifications generally
required in the particular industry for
quality, safety and testing. The
manufacturer should be in line of
manufacturing that item for Five (5)
years. The manufacturer should be
reputed and manufacture superior
quality of product.
3. Mechanical items Installations
Minimum 5 years of experiences in
mechanical installation in wastewater
treatment plant or DEWATS with
capacity higher than 1.5 MLD.

4. Electrical and Instrumentation
items Installations
Minimum 5 years of experiences in
mechanical installation in wastewater
treatment plant or DEWATS with
capacity higher than 1.5 MLD.
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Section 5 - Eligible Countries
This Section contains the list of eligible source countries.
1. Afghanistan;
2. Armenia;
3. Australia
4. Azerbaijan;
5. Bangladesh;
6. Bhutan;
7. Brunei Darussalam;
8. Cambodia;
9. Cook Islands;
10. People’s Republic of China;
11. Fiji;
12. Georgia;
13. Hong Kong, China;
14. India;
15. Indonesia;
16. Japan;
17. Kazakhstan;
18. Kiribati;
19. Republic of Korea;
20. Kyrgyz Republic;
21. Lao People’s Democratic Republic;
22. Malaysia;
23. Maldives;
24. Marshall Islands;
25. Federated States of Micronesia;
26. Mongolia;
27. Myanmar;
28. Nauru;
29. Nepal;
30. New Zealand;
31. Niue;
32. Pakistan;
33. Palau;
34. Papua New Guinea;

35. Philippines;
36. Samoa;
37. Singapore;
38. Solomon Islands;
39. Sri Lanka;
40. Taipei, China;
41. Tajikistan;
42. Thailand;
43. Timor-Leste;
44. Tonga;
45. Turkmenistan;
46. Tuvalu;
47. Uzbekistan;
48. Vanuatu;
49. Viet Nam.
50. Austria;
51. Belgium;
52. Canada;
53. Denmark;
54. Finland;
55. France;
56. Germany;
57. Ireland;
58. Italy;
59. Luxembourg;
60. The Netherlands;
61. Norway;
62. Portugal;
63. Spain;
64. Sweden;
65. Switzerland;
66. Turkey;
67. United Kingdom;
68. United States.
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Abbreviation
A/S
AI/AO
ANSI
ASTM
AWWA
CPU
DEWATS
DFT
DO
EMP
EN
FRP
GI
H.W.L
HART
HMI
HPCIDBC
Civilization
HVAC
I&C
I/O
IEC
IEEE
IP
ISO
KVWSMB
LCD
LIP
LOP
LPS
MCC
MCC
MFR
MLD
MLSS/SS
NEMA
O&M
OPC
ORP
P&ID
PES
PID
PLC
PMC
POS
PST

Standard Activated Sludge Process
Analog Input/Analog Output
American National Standards Institute
American Standard Testing Method
America Water Work Association
Central Processing Unit
Decentralized Wastewater Treatment System
Dry Firm Thickness
Dissolved Oxygen
Environmental Management Program
European Union standards
Fiberglass Reinforced Plastics
Galvanized Iron
High Water Level
Highway Addressable Remote Transducer Protocol
Human Machine Interface
High Powered Committee for Integrated Development of Bagmati
Heat, Ventilation and Air Conditioner
Instrumentation and Control
Digital Input/Digital Output
International Electro-technical Commission
Institute of Electrical and Electronics Engineers
Ingress Protection
International Organization Standardization
Kathmandu Valley Wastewater Management Board
Liquid crystal display
Local Indicator Panel
Local Operating Panel
Liter per second
Motor Control Center
Motor control center
Manufacturer
Million Liter per Day
Mixed Liquor Suspended Solid
National Electrical Manufacturers Association
Operation and Maintenance
OLE for Process Control
Oxidation Reduction Potential
Process and I Diagram
Process Engineering Station
Proportional Integral Derivative
Programmable Logic Controller
Project Management Consultants
Process Operator Station
Primary Sedimentation Tank
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PVC
PWM
RAS
RCC
RCS
SCADA
SPD
SST
UPS
WAS
WWTP
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Poly Vinyl Chloride
Pulse-width modulation
Return Activated Sludge
Reinforced Concrete
Remote Control System
Supervisory Control and Data Acquisition
Surge Protective Device
Secondary Sedimentation Tank
Uninterruptable Power Supply
Waste Activated Sludge
Waste Water Treatment Plant
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1. INTRODUCTION
1.1. Project Purpose
The purpose of project is to construct the decentralized wastewater treatment system at
Gokarna and Hanumanghat. This includes design works with civil, mechanical, electrical,
instrumentation and ancillary works as required. The project will serve to solve the water
pollution problem in the river and also augment the water flow in river.

1.2. Project Summary
The design average flow of each DEWATS is shown in the below table. Gokarna
DEWATS shall be design with capacity of 3.0 MLD and the Hanumanghat DEWATS of 1.0
MLD.
Category

Gokarna*

Hanumanghat

Design Average Flow

3.0 MLD

1.0 MLD

Remark

*Gokarna DEWAT site should be planned considering the installation of treatment facilities
of 2nd stage. (Total capacity of Gokarna with 2nd stage: 6.0 MLD)
Under the project, some processes or structure should be constructed considering future
expansion and it has been described in Section 6 - 4.4 design flow.
For wastewater treatment process, pre-treatment facility, equalization tank, primary &
secondary treatment facility, tertiary treatment (reed bed or such) and disinfection facility
are included. For sludge treatment process, dewatering and sludge (cake) drying bed are
included. And, septic sludge co-treatment (only at Gokarna) and deodorization facilities
should be constructed.
In carrying out the works, the Contractor shall be responsible for all permitting, quality
management, environmental compliance, design, equipment procurement, construction,
commissioning, and operation for 5 years.

1.3. Administration of DEWATS
The Gokarna and Hanumanghat DEWATS are currently maintained by the Kathmandu
Upatyaka Khanepani Limited (KUKL).
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2. SITE INFORMATIONS
2.1. General Background
2.1.1. Climate
The Kathmandu Valley has a mild climate most of the year. The monthly average
maximum temperature is 28.9℃ and monthly minimum temperature is 13.8℃. The annual
average rainfall is 1,465 mm and majority of it occurs in the monsoon month of June to
September. Minimum and maximum temperature is -3.5℃ and 36.6℃ respectively

2.2. Site Location
The Gokarna DEWATS site is located at right bank of Bagmati River in ward number four
of Gokarneshwor Municipality. The Gokarneshwor Mahadev Temple is near to the site and
the geographical coordinates are 27°44’19‖ N, 85°23’28‖E.
The Hanumanghat DEWATS site is located at right bank of Hanumante River in Bhaktapur
in Kathmandu Valley. The Maheshwori Play ground is near to the DEWATS site and the
geographical coordinates are 27°40’12‖ N, 85°26’05‖E.

2.3. Access to Site
The site of Gokarna DEWATS can be accessed from road at right bank of Bagmati river
on the way to Sundarijal from Gokarna. The Gokarneshwor Mahadev Temple is
approximately 100m upstream of the site.
The site of Hanumanghat DEWATS can be accessed from the road at right bank of
Hanumante River where the site is approximately 700m from the Araniko Highway.

2.4. Site Boundary and Construction Area
The area for existing Gokarna DEW ATS site i s approximately 11,370 m 2 , but the site
area should be expanded to12,480m 2 considering 2nd stage facility. And The ar e a f o r
existing Haumanghat DEW ATS site i s approximately 5,279 m 2 .
All of the working area lies within the boundary fence. The Contractor will be able to set up
temporary site offices and stores within the DEWATS areas. In order to minimize traffic
conflict with operational staff and vehicles the Contractor shall provide an independent
dedicated access route within the site for construction related traffic and deliveries.
The Contractor will not be allowed to work in other areas outside the limits of the Site.
Should the Contractor wish to carry out any work outside the limits of the Site, the
Contractor shall submit a written request to the Employer for approval. The request
shall include details of fencing, security, access arrangements, proposed work to be
undertaken and expected start and duration of the work. No work shall commence until
written approval has been obtained from the Employer.

2.5. Utilities
The Contractor shall be responsible for the provision of all utilities such as power, water
and any other services he may require. If the Contractor wishes, Project Manager will
allow the Contractor access to the following utilities, however the Contractor shall be
responsible for determining whether the capacity of these supplies are sufficient for his
purpose:


Chargeable potable water. A line may be connected to the Contractor’s site office at
the Contractor’s own cost.
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Chargeable power can be provided. The Contractor shall be responsible for providing
any transformer and cables required at his own cost

The Contractor shall submit a request to the Employer for making any connections to
utilities on the existing DEWATS which he may require. Such request shall include:




Proposed location of the connections
Expected maximum demand for each connection
Details of the connection, including metering arrangements

Furthermore, the Contractor shall also be responsible for applications to connect to any
other utilities that he may require that are outside the Employer’s ownership. The
Contractor shall make the connections only after receipt of the Employer’s written
approval or from the appropriate authority and at his own cost. The Contractor shall be
responsible for maintaining the connection, including any water metering equipment, valve
pits, electric meters and isolation devices.
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3. GENERAL REQUIREMENTS
3.1. Contractor’s Services
The performance of the Contract will require the Contractor to undertake a variety of
services. These will include but not necessarily be limited to the following:




















Designing the Works and all necessary connections within 365 days from
commencement of the construction.
3 months of commissioning period is included in the completion period.
Provision of all labor, plant, materials, temporary works and equipment necessary for
construction of the Works
Verifying and checking all information and documentation provided by the Employer
Obtaining all required permits and authorizations to successfully execute the contract
including preparation of Permit applications for the Employer submission
Project management of the Contractors’ and sub-contractors’ staff.
Management of Health and Safety.
Quality Assurance
Testing of the Works.
Commissioning of the Works
Operation of the Works for 5 years after operational acceptance
Provision of spare parts.
Provision of ‖As-built‖ documents.
Provision of operation and maintenance manuals.
Training of a the Employer staff.
Removal and disposal of redundant plant as required by the Employer, and
construction / demolition debris
Attending works and factory inspections of equipment
Providing office and facilities for the Employer and Project Manager.
Liaising with the Employer and other interested parties.

3.2. Reference Standards
All references to codes, local and administrative orders, regulatory agency requirements,
specifications and standards referred to in the Contract Documents shall, unless
otherwise stated, mean the latest edition, amendment or revision of such reference
standards in effect at the date of submission of the tender.
The Contractor shall obtain an original copy of the latest edition of all standards, codes,
local and administrative orders, regulations, standards and technical literature referred to
in the Contract Documents and the same shall be properly indexed and handed to the
Project Manager within 42 days of the Letter of Acceptance of the Works. Upon
completion of the works the said codes, standards, etc. shall become the property of the
Employer.
Whenever the Contract Documents require that a product complies with Korean
Standards, Japanese Standards, British Standards, ASTM Designation, ANSI
Specification Federal and India Standards. the Contractor shall present an affidavit from
the manufacturer certifying that the product complies therewith. Where requested, or
specified, the Contractor shall submit supporting test data to substantiate compliance.
Materials which meet standards equivalent to Korean (KS), American (ANSI), British (BS),
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German (DIN), Japanese(JS) and Indian(IS) standards shall be acceptable, provided that
the Contractor substantiates their equivalence and ensures their compatibility with other
components of the system. Copies of the current version of the proposed standards, and a
comparison with any specified standard, shall be submitted to the Project Manager. The
proposed details which qualify such items as being of the acceptable quality shall be
submitted to the Project Manager for approval in accordance with Section 9. The
Contractor shall have full responsibility for construction of the Works, including safety of
the site and the construction work and all means and methods of construction.

3.3. Programme of Works
The programme of Work shall be divided into the following periods:
Task 1 Mobilization, investigation, study of existing configuration,
Task 2 Design & Design Review - Design of the works including submission of detailed
designs, calculations, design criteria/standards and detailed list of equipment for
review;
Task 3 Manufacturing – Manufacture of all mechanical, electrical equipment &
instrumentations to be supplied under the Contract including inspection and
testing at the place of manufacture;
Task 4 Civil Construction - Earthworks, construction of new building and civil works
required for accommodating the Plant, equipment and other ancillary works
Task 5 Delivery - Pre-delivery inspection and delivery of all Plant & equipment from the
manufacturer’s works to Site or into the Contractor’s storage depot;
Task 6 Time for Completion - Construction and Installation of Plant and equipment;
Task 7 Tests on Completion 3 months minimum - Putting Plant and equipment covered
under this contract into operation, commissioning and making operational
adjustments, (NB: all major plant and equipment covered under this contract shall
be commissioned by the manufacturer) proving the process and initial instruction
and training, culminating with the Taking-Over Certificate. Should the Tests on
Completion overrun the stated 3 month period, and the Taking-Over Certificate is
not approved, all additional time and materials required shall be at no cost to the
Employer;
Task 8 During the first 6 months of the Defect Liability Period the Contractor shall provide
Training for Employer personnel;
The Bidder shall submit his program in the form of a bar-chart & planned physical
progress with individual activity percentages in English, developed in MS Project.
The maximum time for completion is as stated in the Contract Data. The Program shall be
within the specified time limits, commencing from the date of acceptance of Bid. The
proposed overall program will be binding upon the successful Bidder, of which the Bidder
shall base his Price.
The successful Bidder shall submit the detailed program of works within the time stated in
the Contract Data. The Contractor’s detailed program may be subject to revisions with
regards to certain items and sequences, as ordered and approved by the Employer,
however compliance to the overall program from the Bid shall remain. With reference to
specification for submission of the Construction Program, the detailed program shall be
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comprehensive and shall cover all portions of the work, for each major item of works, and
the Contractor shall be expected to use several working teams. Further teams may be
required to carry out other disciplines of work such as testing and cleaning, in order to
remain on target towards the completion date. The Contractor shall supply to the
Employer detailed supporting information such as method statements, activity descriptions,
sequences of work and time estimates for each activity.
Notwithstanding the above, the Contractor shall proceed with the works in such a manner
as directed by the Employer. The Employer shall be entitled to, at any time, direct the
Contractor to proceed with a particular section of the work, regardless of the construction
program.

3.4. General Duties during Construction
The Contractor shall have full responsibility for construction of the Works, including
safety of the site and all means and methods of construction. All construction work shall
conform to the Nepal Standards, Guidelines and Details, latest edition. The Contractor
shall perform all construction work in compliance with environmental and other
stipulations, conditions and mitigation requirements set forth in the various permits,
approvals and grants of rights to property access and use. The Contractor shall provide
for the observation of his construction work by the Employer Representative, Employer or
regulatory agencies.
In addition the Contractor shall, but not necessarily be limited to:a. Confine the construction operations to the limit of the Site other than when written
approval has been obtained from the Employer.
b.

Erect temporary fencing and lighting as necessary and protect other area of DEWATS
from the effects of the Contractor’s activities.

c.

Erect signboards in a manner and at positions approved by the Employer and whose
size, style and content shall have been first approved by the Employer. The
signboards shall be designed to inform the public and visitors of the nature of the
Works, the parties involved and of any other pertinent information required by local
regulations or the wishes of the Government of Nepal.

d.

Provide temporary traffic routes and gates within the site to segregate construction
and operations traffic.

e.

Ensure that all utility service providers, including the Employer, whose equipment
already traverses the site can gain access to that equipment to inspect, repair and
renew the same without restriction.

f.

Ensure that the Employer together with its staff, Contractor’s and advisers and anyone
having authorized business in connection with DEWATS shall have safe and
uninterrupted access at all reasonable times to the Site.

g.

Divert or allow diversion of any utilities services affected by the construction where
protection of such services as required by the utilities service providers is not
practical, whether on technical or economic grounds.

h.

Maintain and protect the existing electrical distribution system.

i.

Maintain arrangements whereby appropriate labor can be called out outside normal
working hours to carry out any work needed for an emergency associated with the
construction of the Works and ensure that the Employer and the Project Manager is
provided at all times with a list of addresses and telephone numbers of supervisory
personnel who are from time to time responsible for organizing emergency work.
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j.

Not erect any other advertisements or notices on or near the Site without the prior
approval from the Employer.

k.

Remove immediately any notices or advertisements relating to the Project on or near
the Site if the Employer so directs.

l.

Before excavation commences, ascertain from the various statutory bodies and others
the location of all services, and in addition, ascertain their accurate location using safe
methods of pipe location or cable detection.

m. If any underground service is encountered unexpectedly, cease excavation
immediately and notify the Employer and, where relevant, the owner of the service
forthwith and effect, without delay, any emergency work required in accordance with
the requirements of the said owner.
n.

Ensure the stability and structural integrity of any of the existing structures on or
adjacent to the DEWATS that the Contractor affects by his operations and support as
necessary.

o.

Make good, clean, place in working order, support, maintain and protect all existing
culverts, water courses and drains of every kind and condition which are altered,
extended or otherwise interfered with, either directly or indirectly, by his operations.

p.

Make any arrangements required for any temporary stoppages, diversions and
reinstatements with the owners of the services in question and other persons affected
and rectify at his expense any damage done in accordance with the requirements of
the said owner.

q.

Arrange for the discharge or disposal from sites of all waste and water products
arising from the construction and testing operations in accordance with all applicable
Environmental Laws.

r.

Instruct all persons engaged in the construction of the Works not to trespass on land
adjacent to or in the vicinity of the Site.

s.

Work in such a way as to minimize, the risk of loss or damage to any property,
including that of the Employer, caused by the vibrations transmitted through the
ground.

t.

Comply with the contents and recommendations of any national or local regulations or
code of practice for noise control on construction and open sites.

u.

Take all precautions to prevent personal injury, death and damage to property from
fire. The burning of materials on the Site is not permitted.

v.

Adequately protect and preserve all trees that may be affected by the construction,
except those which shall be removed. The Contractor shall not allow the dumping of
spoil, rubbish and materials, excavate and disturb the topsoil, or change the level of
the ground within an area of 3 meters beyond the branch spread of trees which shall
be retained. The Contractor shall replace or treat (on a basis to be approved by the
Employer) any trees damaged or removed in contravention of this provision.

w. Prevent any damage to existing buildings, fences, gates, walls, roads, paved areas
and other features that shall remain on completion of the Works.
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3.5. Personal and Equipment
The Contractor shall provide details of the proposed personnel and their experience
record for approval of the Employer. Required qualification for key position are shown in
below table.
No.

Position

1
2
3
4
5
6
7

Contractor’s Representative
Engineering Manager
Site Manager
QA/QC Manager
HSE Manager
Chief Commissioning Engineer
O & M Project Manager

Total Work
Experience [years]
15
10
10
7
7
10
10

Experience In
Similar
Work[years]
5
5
5
5
5
5
5

The contractor shall mobilize at DEWATS following key equipment for sole use of the
Project and type, characteristics and required number of units are shown below.
No
1
2
3
4

Equipment Type and Characteristics
Batching Plant
Concrete pump
Vehicle with vibratory roller minimum 10 ton
Crawler crane minimum 10 ton

Min. Number
Required
1
1
1
1

3.6. Provisional Sum
The Contractor is obligated to include provisional sum in the contract amount from bid
preparation period. Provisional sum shall be used for purpose of Training and Capacity
Development: as per Specification Section 6 Appendix B-1 / Insurances, Third party
inspection including participation of Employers representative for witness, for the
mechanical & electrical equipment abroad / River beautification works, embankment road,
river alignment change at Gokarna site / Environment Management Plan / Other
miscellaneous works. Provisional sum shall be used as per the requirement of the
Employer and after obtaining the approval from Employer.
In case of Third party inspection, the Third Party Inspector shall be hired on the consent of
Employer and the payment shall be made from provisional sum.

3.7. Environmental Permits and Compliance
All components of the design and construction shall comply with the Government of
Nepal and Ministry of Environmental Regulations. The Contractor shall comply with the
latest revision of the environmental regulations.
Other activities include developing compliance implementation plans, communicating
environmental requirements and implementation plans to the contractor team,
monitoring compliance during design (design review) and construction (construction
monitoring), and documenting environmental compliance.
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3.8. Environmental Protection and Landscaping
Discharge of Water into Existing Streams
The Contractor shall make provision for the discharge or disposal of all wastewater
and waste products arising from the works and temporary works. The methods of
disposal shall be to the satisfaction of the Employer and of any authority or person
having an interest in any land or watercourse over or in which water and waste
products may be so discharged. The requirements of this Clause shall not limit any of
the Contractor’s obligations or liabilities.
River Bank and Bed Protection
The Contractor shall undertake adequate protection measures to maintain the
existing configuration and bed profile of all existing waterways being utilized for any
beneficial purposes including flood control and navigation. These measures will
includes paving riverbanks and other stabilization measures as required to minimize
disturbance to the natural bed configuration.
Dust Control
The Contractor shall prevent the blowing of dust and dirt generated by construction
activities or vehicular traffic, over or onto adjacent or nearby developed areas.
The Contractor shall take particular care when using abrasive, grinding and cutting
tools and air blasting equipment to ensure that resulting dust and other particles do
not cause injury or damage. Personnel involved in such work shall be provided with
protective clothing, breathing apparatus and other devices as appropriate. The
Contractor shall ensure that other persons do not enter areas where they may be
affected by such activities.
The Contractor shall minimize the amounts of dust or other particles entering existing
buildings, wastewater treatment plant structures and plant areas and shall remove
any such material and make good any associated damage before completing work in
the areas affected.
Noise and Vibration Control
Contractor shall avoid the use of heavy noise and vibration making diesel powered
construction equipment for land preparation and clearing purposes. Contractor shall
ensure that engine noise control devices on construction equipment will be
adequately maintained. Contractor will provide all the construction workers with
adequate hearing protection such as ear plugs or ear muffs in areas. Contractor will
undertake adequate measures to minimize or eliminate odour, noise, vibration, dust
and smoke to levels that do not cause any nuisance, trouble, damage or health
problems in the nearby community.
Contractor shall take all possible measures to limit the effect of any blasting
undertaken during the works and shall comply to the requirements of the Employer.
Air Pollution Control
The Contractor shall minimize the generation of smoke, dust, vapours and noxious
fumes from construction and other equipment by only using equipment which is in
good condition and well maintained at all times during work under the Contract.
Suitable ventilation shall be provided for any underground construction site.
Burning of Materials - The Contractor shall not undertake any large scale burning of
materials that result in production of toxic and noxious gases and fumes or other
emissions which pose health hazard and nuisance to workers on the construction site
and neighbouring community.
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Fugitive dust emission from vehicular traffic shall be controlled by limiting the speed
of haul trucks and application of water to haul roads. Regular maintenance of all
ventilators and air contaminant control equipment, respiratory devices and monitoring
instruments shall be carried out.
Hazardous and Solid Waste Management
The Contractor shall provide rubbish collection bins at the site to avoid the
proliferation of litter and construction waste and the potential for the escape of
material off site.
The Contractor shall ensure safe disposal of all construction waste and garbage from
all sections of the construction site in accordance with local regulations.
The Contractor shall ensure the refueling of heavy construction machinery is
undertaken using a service vehicle to minimize risk of pollution, with appropriate
procedures for disposal of surplus materials.
The Contractor shall ensure that all chemicals are stored in appropriate chemical
storage facilities such as storage tanks for bulk chemical and fuels and delivery
containers for other chemicals. Suitable materials and coatings will be used for
storage tank construction, based on the properties of each substance being stored.
Landscaping
Landscaping shall consist predominantly of providing suitably shaped final ground
surfaces and the planting and establishment of grass and shrubs or small trees.
Landscaping shall be carried out in accordance with the instruction and requirements
of the Employer.

3.9. Work Permits
The Contractor shall adhere to standard the Employer procedures in applying and
securing necessary permits required for performing the work. The Contractor shall
coordinate closely with the assigned the Employer representative in this regard.
The Contractor shall request permits for working inside the boundary of DEWATS.

3.10. Pre-Construction Meeting
Following Award of the Contract, but prior to start of design-build, a preconstruction
meeting will be held for the purpose of reviewing the Contract documents and
administrative procedures.
As a part of the pre-construction meeting there shall be a pre-design meeting. The
purpose of the pre-design meeting will be to review the technical requirements,
drafting standards and design submittal requirements of the design/engineering
effort.
The Contractor shall be represented at the meeting by a responsible officer of the
firm, the project representative, the design/engineering manager, key personnel from
each discipline that will actively be involved in the design and such other
design/engineering and construction personnel as the Contractor may deem
necessary.

3.11. Progress Reports and Meetings
The Contractor shall submit to the Employer during the first week of each month a
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progress report in such form that actual progress to the end of the preceding month
may be compared with the Contractor’s programme for the Works.
The Contractor shall submit to the Employer, during the first week of each quarter a
report summarizing progress to the end of the quarter, which may be compared with
the Contractor’s programme for the Works.
The Contractor shall schedule and hold regular progress meetings at least every 2
weeks and at other times as required by the progress of the work to review the
progress of the work, maintain co-ordination of efforts, discuss programme changes
and resolve other associated problems which may develop, in Employer’s office or at
the Site . The Contractor shall inform of any foreseeable risks towards the future
progress of the works. Further regular site meetings shall be conducted at any sub projects at dates and intervals agreed with the Employer.
The Contractor shall be represented at each progress meeting. The Contractor may
at his discretion request the attendance of representatives of his suppliers and
manufacturers.

3.12. Health and Safety
The Contractor shall be responsible for the health and safety of all personnel,
(including operational staff) in the areas of site in which he is working. This shall
include the areas of site under construction. The Contractor shall agree with the
Employer the boundaries of the work areas, including access roads, for which he has
responsibility. For areas of site where the Contractor is working intermittently the
dates on which the Contractor assumes and hands back health and safety
responsibility shall be recorded and agreed with the Employer.
The Contractor shall arrange and undertake regular safety briefings for all of his
staff, workmen and sub-contractor’s. In addition, he shall ensure that regular liaison
meetings are held between the Contractor and the Employer. The Contractor shall
carry out a safety audit of the Site at monthly intervals.
The Contractor shall ensure that all statutory safety obligations are met in respect of
anyone entering the Site.
Safety Responsibility
The Contractor shall be solely responsible for the safe conduct of the Works. He
shall ensure that all operations are carried out safely and that any person he makes
responsible for the safe conduct of any part of the operations carries out his duties in
a proper manner.
Contractor’s Safety Procedures
Before commencing work on any site, the Contractor shall prepare a site safety plan
for that site for approval by the Employer. The Contractor and any other persons
engaged on work for this Contract shall be required to comply with the safety plan. A
copy of the safety plan shall be supplied to the Contractor’s Representative at that
site and it shall be the Contractor’s Representative’s responsibility to ensure that all
persons under his control read and follow the safety plan.
The Contractor shall also institute a safety training program on site upon
commencing work to train all the workers in environmental, health and safety
matters, including accident prevention, safe chemical and equipment handling
practices and their maintenance and upkeep. Detailed procedures and plans of
action shall be laid out to combat emergency situations, including the location and
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proper use of the emergency equipment, procedures for raising alarm and proper
response actions for each foreseeable emergency situation.
The Contractor shall institute safety procedures for work in confined spaces as follows:





checking all confined spaces (e.g. tanks, sumps, vessels, sewers, excavations) for
toxic, flammable or explosive gases, or lack of oxygen, and ventilation of these spaces
as required before entry and during occupancy.
use of adequate ventilation systems or air-supplied respirators for work in underground
and confined work areas.
stationing of observers or assistants outside of confined spaces to watch over the
safety of personnel working inside these areas.

Fire Hazard (Naked Lights)
No naked light shall be used by the Contractor on or about the Site otherwise than in
the open air without the permission in writing of the Employer. If in the Employer’s
opinion the use of naked lights may cause a fire hazard, the Contractor shall at no
extra cost to the Employer take such additional precautions and provide such
additional fire-fighting equipment (including breathing apparatus) as the Employer
considers necessary. The term ―naked light‖ shall be deemed to include electric arcs
and oxy-acetylene or other flames used in welding or cutting metals.
Work in the Vicinity of Electrical Equipment
Any permanent fencing or other safeguards required to be erected around electrical
equipment shall be completed as far as practicable before connection is made to the
electricity supply, but where this is not practicable the Employer may permit the use
of temporary fencing or other safeguards.
If work in the vicinity of electrical equipment is to be carried out after connection has
been made to the electricity supply the Contractor shall put into operation a ―Permit
to Work‖ system to the approval of the Employer.
Electrical / ICA Test Equipment
All test equipment used by the Contractor at the Contract Works Site to test the
electrical/ICA work shall be such that the use of the equipment will not en danger the
life of those using the equipment, and the test equipment shall be provided with clear
instructions for the safe usage of such test equipment on or near to electrical
systems, equipment and conductors.
Accident Reporting
All accidents shall be notified to the Employer as soon as possible after their
occurrence.

3.13. Removal of Existing Material and Equipment
The contractor shall dismantle, dismount or remove the existing structures, tanks,
buildings or any of the Employer’s existing equipment. This shall be carried out by
giving prior notice to the Employer at least 14 days prior to do so. If the existing site
needs land preparation for the construction works, contractor shall prepare the site
as required.
The Employer retains the right to ownership of any redundant plant or equipment. If
the Employer wishes to keep any of the plant or equipment he shall direct the
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Contractor to place it at a location within the DEWATS compound. The Contractor
shall dispose of any equipment that the Employer does not wish to retain in
accordance with all applicable laws and regulations regarding disposal of such waste
material.

3.14. Site offices and facilities for the Employer Staff and Project Manager
The Contractor shall provide offices at the respective sites for the sole use of the
Employers/Project Manager personnel and maintain until the completion of Works,.
Offices and other facilities shall be erected, furnished, equipped and ready for
occupation and use and fully serviced within 28 days of the Commencement Date, or
such other date agreed by the Project Manager.
The Contractor shall provide such consumables as the Project Manager may
reasonably require, including replacement cartridges for photocopier, fax and printers
supplied under the Contract, stationery, photographic materials (including any
processing and printing), paint, sample bags, and toilet and kitchen necessities
including mineral water, tea, coffee and milk.
There shall be telephone facilities for Employer/Project Manager. There shall be at
least 2 incoming lines. The telephone system shall permit re-direction of calls to
extensions within the accommodation. Internet Service line shall be set up for
broadband email/internet connection and should fit for the purpose.
Safety gear for the Employer and Project Manager who will visit and supervise
implementation shall be provided by the contractor as Project Manager requests.
Detailed description and specification of site office and facilities to be provided by the
contractor are described in Appendix A of Section 6.

3.15. Site Establishment
Water Supply
The Contractor shall provide for his own use suitable supplies of potable water for
drinking, washing, sanitation and general cleaning in addition to any required for the
construction, testing and commissioning of the Works.
All water for drinking shall, if necessary, be filtered and disinfected by the Contractor.
Electricity Supply
The Contractor shall install, operate, maintain, pay for electricity for air-conditioning,
lighting and ventilation of all offices, stores, laboratories and other temporary
buildings used by the Contractor and by the Employer. The contractor shall remove
any temporary supplies of electricity when is not required.
The fixed electrical installation within all site offices and other facilities provided by
the Contractor shall be tested prior to the energizing of the supply. Where site offices
remain on site for twelve months or more, inspection and re-testing shall be carried
out by the Contractor at twelve month intervals.
Portable electrical appliances provided by the Contractor for use within site offices
shall be tested and labeled prior to delivery to site. Inspection and re-testing shall be
carried out by the Contractor at six month intervals.
Records of maintenance, including test results, must be recorded by the Contractor
in a proper manner, and the records and test results should be available for
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inspection at site.
Field Offices and Stores
Prior to establishment of offices and stores, the Contractor shall obtain the approval
from the Employer/Project Manager for an allocation of land including his
requirements for utilities. The Contractor shall be responsible for the operation and
maintenance of all temporary utilities for the period of the Contract.
The Contractor shall remove all temporary field offices, storage sheds including
foundations and contents at the completion of the Contract. The area shall be
cleared of debris and graded.
Contractor’s Accommodation
The Contractor shall erect, construct, maintain offices, sanitary convenienc es, stores,
workshops, compounds, parking areas as necessary to ensure that he is able to
conduct and supervise the Contract efficiently. The layout of the Contractor’s
accommodation shall be to the general approval of the Employer/Project Manager.
Toilet and First Aid Facilities
The Contractor shall set up, maintain and clean daily toilet and washing facilities for
use by his employees. This shall include the provision of adequate supplies of towels,
soap and such.
The Contractor shall provide complete first-aid facilities for his staff until the issue of
the Certificate of Completion. The first aid facilities shall be accommodated in a clean
and tidy office, held in a dust proof cupboard stocked to the satisfaction of the
Employer/Project Manager and regularly replenished. They shall include an adequate
supply of sterile bandages, disinfectants, spray disinfectants, plasters, scissors, etc.

3.16. Site Security
Security Plan
The Contractor shall submit a Security Plan. The Contractor shall initiate the security plan
on mobilization and maintain security throughout the construction period.
Fences and Barricades
The Contractor shall erect fences throughout the site perimeter to prevent unauthorized
personnel from entering construction work areas and maintain the barricades for the
duration of construction operations. Also, The Contractor shall restore the existing fence
damaged during construction by the Contractor’s own cost.

3.17. Surveys and Investigations
The Contractor shall undertake the following surveys and investigations as soon as
practicable after commencement for detailed design of facility. The surveys and
investigations have been completed only at limited location for preliminary design purpose
and the result are included in the bidding document. The Contractor shall be responsible
for determining the scope and extent of the surveys / investigations necessary to
complete his design.
The results and findings of the surveys shall be submitted to the Project Manager within 7
days of completion of each survey / investigation.
Geotechnical Investigations
For the purpose of analysis and design of DEWATS and allied works, the contractor must
carry out soil investigation at the particular location of the structures for which the
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recommended allowable bearing capacity of soil must be applied to the structures. If the
recommended bearing capacity comes out to be less than 150kN/m2 or required value,
soil improvement techniques must be carried out to reach to the required figure. The
DEWATS and allied structures are analyzed and designed on the basis of available soil
investigation report. It is 150kN/m2 commonly.
Boreholes should incorporate regular Standard Penetration Tests (SPT) with
measurements of groundwater levels. Bulk soils samples should be obtained over the
SPT range, such that appropriate laboratory analysis can be carried out. Groundwater
samples should be recovered from boreholes for the required chemical testing. The
Contractor shall install permanent piezometers to measure groundwater levels.
Topographical Survey
The Contractor shall carry out site topographical survey to verify the dimensions and levels
of the existing structures that form part of the refurbished Plant. Survey of the areas for
new works shall be undertaken to verify dimensions, levels, features, obstructions, buried
services and any other necessary information that may be required for the design.
Asset Condition Survey
The Contractor shall carry out an asset survey to verify the condition of the existing
structures that form part of the refurbished Plant. Subject to the Employer/Project
Manager approval, the extent and scope of the refurbishment works shall be determined
by the Contractor based on the condition survey.

3.18. Photographic Record
A photographic record shall be kept of the Construction works on the following basis:
 Prior to the commencement of the works, a joint photographic survey of the Site and
the surrounding area shall be carried out and agreed by the Project Manager and
the Contractor’s Representative.
 The Contractor shall on the first working day of each calendar month, or on such
later day as directed by the Project Manager, take photographs showing progress
on the Works. The Contractor shall supply one set hardcopy and one set electronic
copy of these photographs within seven days to the Project Manager.
 The photographs shall be taken by a professional photographer and as directed by
the Project Manager.
 The photographs shall be a minimum 5 megapixel resolution and shall be printed as
full color and 150mm by 100mm minimum size. The photographs shall be suitably
titled, dated and coded in numerical order and presented in a suitable folder.

3.19. Working Hours
The normal working hours of the Contractor shall be in accordance with local laws. The
Contractor shall be approve the starting and finishing times of the working day and week
by Employer/Project Manager.

3.20. Temporary Works
Within a reasonable time (and in any case not less than 21 days) before he intends to
commence construction of any of the Temporary Works the Contractor shall submit full
particulars, including drawings, of the same for the approval of the Employer. The
submission to and approval by the Employer/Project Manager of any such particulars
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shall not relieve the Contractor of his responsibility for the sufficiency of the Temporary
Works or of his other duties and responsibilities under the Contract. The Contractor shall
make safe and reinstate all areas affected by Temporary Works when they are removed.

3.21. Transport and Storage of Plant
The Contractor shall be responsible for making all arrangements necessary for the
transportation of equipment and plant to site, including investigation of the route for bridge
clearances, loading limitations and the like.
The Contractor shall ensure that all assemblies and sub-assemblies delivered to the site
are of size and weight suitable for access to the place of installation.
All items of plant shall be suitably packed for transport to avoid damage and to afford
adequate weather protection. The Contractor shall provide all labour and lifting facilities for
off-loading of equipment at site.
Delivery shall normally be to the designated storage area on site. However, with the
agreement of the Employer/Project Manager delivery may be direct to the point of erection.
The Contractor shall be responsible for reception at the designated storage area, offloading including all craneage, verification that equipment delivered conforms to delivery
inventories, ensuring that stored equipment is adequately protected against deterioration
from any cause and subsequent removal from the storage area and off-loading at the
point of erection including all craneage and transport.
It is the sole responsibility of the Contractor to maintain protection of the equipment.
The Contractor shall, at his own expense, provide for storage of all equipment supplied
under the Contract and its adequate protection and preservation against loss,
deterioration or damage however caused, both at his works and on site, where it is
required for his approved erection programme, his convenience or the requirements of the
overall contract programme.

3.22. Construction Drawings
The Contractor shall retain in his site office a complete set of Contractor’s drawings which
shall be kept fully up to date showing all modifications and amendments which have
been carried out during the Works. These drawings shall be available at all times for
inspection by the Employer and the Project Manager. These drawings shall form the basis
of the record drawings.
The Contractor shall provide detailed shop drawings and written descriptions of all
components and their assembly.
Drawings shall indicate proposed installation of Work as well as materials and equipment
being furnished.
The Contractor shall identify proposed deviations from the details or component
arrangement as specified or shown on the drawings and present reasons for the proposed
deviations and shall explain why proposed deviation is ―equal to‖ or ―better than‖ that
specified.
Information shown on shop drawings shall be complete and sufficient for the Project
Manager and Employer to review for compliance with contract requirements and to
illustrate construction or assembly of the components and materials. Information shall
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include but not necessarily be limited to the following:













manufacturer, model and type,
layout dimensions and component sizes including bases, foundations, anchors, etc.
design criteria,
materials of construction,
component and assembly weights,
utility requirements (power, water, etc.),
manufacturer’s rating or performance curves,
electrical wiring diagrams and control schematics,
recommended spare parts,
special tools,
deviations from contract requirements,
additional requirements contained in individual specification sections.

Copies of the Contract Drawings are not acceptable for submission as general
arrangement (layout) drawings.
Manufacturer’s model numbers or catalogue numbers alone shall not be acceptable for
describing equipment or components.

3.23. Site Laboratory
The Contractor shall provide, deliver and maintain for manage of quality and for the
duration of the Contract at an agreed location on the work site with services, furniture,
equipment, apparatus, fittings, materials and supplies as a field control laboratory.

3.24. Liaison and Approvals by Statutory Authorities
The Contractor shall be solely responsible for liaison with all the Statutory Authorities
having jurisdiction over any aspect of the Contractor’s activities. The Contractor shall also
be fully responsible for timely obtaining of any approval, consents for construction
activities from the relevant Authorities.

3.25. Survey and Setting out Works
All setting out work including purchasing and updating the project base maps (the land
and survey maps and the planning maps from the Municipalities) required for the
execution of the works shall be carried out at the expense and responsibility of the
Contractor to the approval of the Project Manager. It shall be the Contractor’s
responsibility before commencing any section of the work to carry out the required survey
work and to locate the Benchmarks to be used and to verify and correct all the survey data
in the Drawings. The Contractor shall obtain the approval of the Engineer to the use of
these Benchmarks.
The Contractor shall keep the Project Manager informed, a reasonable time in advance, of
the times and places at which he intends to do work. The Contractor shall have no claim
for damages or extension of time for delays in the submission of lines and grades, making
record measurements or destruction of such marks and the consequent necessity for
replacement.
The survey shall proceed in advance of the construction at a rate satisfactory to the
Project Manager. The Contractor shall keep the Project Manager fully informed as to the
progress of the setting-out survey.
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The exact position of all works shall be established from control points that are given or
modified by the Project Manager. Any error, apparent discrepancy or omission in the data
shall be referred to the Project Manager who shall take whatsoever corrective measures
he deems necessary.
The Contractor shall be responsible for the accuracy of his work and shall maintain all
reference marks throughout the life of the Contract. Damaged, destroyed or inaccessible
reference marks and Benchmarks shall be replaced by the Contractor. Existing or new
control points that are destroyed during construction shall be re-established by the
Contractor after the approval of the Project Manager. All setting-out works shall be
referenced to the permanent Benchmarks approved by the Project Manager.

3.26. Sign Boards
The Contractor shell propose, provide, erect, maintain and remove sufficient number of
sign boards at location to be instructed by Project Manager. The sign layout and support
system shell be designed by the Contractor. The sign content in Nepali and English, shall
include the name of Contractor, the Employer and the Consultant, and shall be reviewed
by the Project Manager before being install.
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4. DESIGN REQUIREMENTS
4.1. Design Objective
The Contractor shall be responsible for Design of the works to equal or exceed the
minimum requirements set forth in the Contract. The Contractor shall verify that such
requirements will achieve the specified Effluent Quality Standards.
If the Contractor’s verification determines that modifications will be necessary to achieve
the Effluent Quality Standards he shall modify such requirements, including the size
number and type of any equipment or plant shown or specified within this Scope of
Works, at no extra cost to the Employer. Any such modifications will be subject to the
review / approval of DSC / the Employer.
The Design and the selection of materials and Plant shall be made in order to ensure
that the Works has low maintenance and running costs. In order to achieve the above
requirements, the Contractor shall include in his consideration (but not limited to) the
following issues:









Redundancy of equipment to allow for breakdown and/or maintenance.
Capacity and rating of equipment to allow for expansion.
Achieving high efficiency for operation point of pumps.
Power factor correction.
Choice of process chemicals and dosing rates.
Provision of cross connections to allow process elements to be easily by-passed or
taken out of service for maintenance.
Process unit spare capacity in the event of the tanks being de-commissioned for
maintenance.
Provision of overflow from each process unit to allow any excess flow to be diverted
into the overflow facility.

In addition the design shall satisfy the Nepal Standard requirements for environmental
control including odor control.

4.2. Design Life
All new permanent facilities, buildings and components shall be designed to keep their
structural, operational and aesthetic integrity for a minimum of 60 years except otherwise
stated in this document. New Mechanical and Electrical equipment shall have a minimum
design life of 15 years.

4.3. Redundancy Requirement
The design of tanks and equipment shall allow maintenance without any interruption in
design flow capacity and treatment efficiency. Process unit which has possibility of stoppage
for the purpose of operation and maintenance should be designed as multi number of
chamber so that treatment does not cease.
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4.4. Design Flows and Parameter
DEWATS shall be designed to accommodate the following incoming & design flow:
Table : Design flow of DEWATS
Flow

Gokarna

Hanumanghat

Daily Average 1 (MLD)
Final Stage

6.0

1.0

Daily Average 2 (MLD)
1st Stage

3.0

1.0

Peak hourly flow-1 (MLD)

5.4
(3 x PF1.8)

1.8
(3 x PF1.8)

Peak hourly flow-2 (MLD)

10.8
(6 x PF1.8)

1.8
(1 x PF1.8)

Peak hourly flow-3 (MLD)

15.0
(6 x PF2.5)

2.5
(1 x PF2.5)

The Facilities
Final layout, pretreatment
facility, administration building,
mechanical and electrical
buildings and rooms
All treatment process excluding
pretreatment facility
Mechanical and electrical
equipment at pretreatment
facility and Influent pumping
Station
Civil or building structures at
pretreatment facility and
Influent Pumping Station.
Effluent pipeline.
Inlet pipelines form connection
point with interceptor and
pipeline for emergency by-pass

The bidder should consider following influent wastewater quality for design.
Table : Influent Wastewater Quality
Parameter

Units

pH
BOD
COD
TSS
NH4-N
Oil and Grease
Fecal Coliform
Total Coliform

mg/l
mg/l
mg/l
mg/l
mg/l
# / 100 ml
# / 100 ml

Design Concentrations
Gokarna
Hanumanghat
6–9
6–9
200
500
550
1300
150
700
38
50
120
120
6
7
6
10 ~ 10
10 ~ 107
107 ~ 109
107 ~ 109

4.5. Effluent Quality Standard
The effluent quality from the DEWATS shall meet the requirements shown in the
following table.
Table : Effluent Quality Standard
PARAMETER

UNITS

Allowable (Effluent water quality of
Disinfection facility)

pH
BOD5
TSS
COD

mg/l
mg/l
mg/l

6.5 - 8
< 30
< 50
< 250

Nepal
Gazette
5.5 - 9
< 50
< 50
< 250
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PARAMETER

UNITS

Allowable (Effluent water quality of
Disinfection facility)

Oil & Grease
Ammonia Nitrogen
Coli forms
Fecal Coliforms

mg/l
mg/l
MPN/100ml
MPN/100ml

< 10
< 50
<1000
<200

Nepal
Gazette
< 10
< 50

The design standard to be considered for design is Allowable (Effluent water quality of
Disinfection facility). The parameters mentioned in functional guarantee also to be
considered for effluent quality standard.
Any parameter which is not shown on the above table should meet the standard published
in Nepal Gazette in 2060/03/09.

4.6. Set back from Existing River Bank
As per the decision on 2065/08/01 BS from the Cabinet of Ministry of Government of
Nepal, 20 meter setback from the bank of Bagmati and Hanumante River should be
considered as demarcation for the permanent construction and should be taken into
account during bidder’s design.
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5. CONTRACTOR’S SUBMISSIONS
Contractors are obligated to submit following documents along with other required
documents listed in section 7 General Condition of Contract (Clauses 4.21, 4.25, 6.10 and
others as stated; PCC 6.10 and others as stated) and section 9 Contract Forms during
implementation of the work.

5.1. Project Documentation Procedure
All documents shall be in English. Refer to Appendix D in Section 6 for further details of the
project documentation procedures.

5.2. Work Schedule/ Programme
A detailed time schedule shall be prepared in accordance with the Particular Conditions
Part A of Section 8 Particular Conditions of Contract. Detailed work schedule
(Programme) shall cover the followings:
- Programme to be made using a detailed CPM (Critical Path Method) logic link
network with activity/task duration and resource allocations
- Programme to be made through several levels of details—Level 0—High level with
maximum 50 to 100 tasks/activities, Level 1 with maximum 1,000 tasks/activities,
etc.
- Use of a specific software (MS Project or as advised by the Employer
Representative) for submission of electronic versions of the programme
- All activities/tasks under the programme shall have predecessor and successor
logic links, except for the start and finish activities/tasks
- Identification of float in the programme

5.3. Permit Application Plan
The Contractor shall be responsible for the timely application for all necessary permits
including preparation of permit applications which require submission by the
Employer/Project Manager.
Within 15 days of the Notice to Proceed the Contractor shall submit a permit application
plan to the Project Manager detailing all the permits required for construction of the Works
and the schedule of actions necessary for obtaining all permits to allow construction to
proceed. The schedule for permitting shall also be incorporated into the overall Contract
time schedule.

5.4. Design Documents and Drawings
The Contractor shall prepare the detailed design and working drawings including all
specifications necessary to execute the Works subject to the Contract technical
requirements. The Contractor shall submit a schedule of submissions of design
documents within 14 days of the Notice to Proceed.
All layout and arrangement drawings to be submitted by the Contractor shall be drawn to
scale and be dimensioned and shall include a graphical scale to aid the use of
photographic reproductions. All dimensions in drawings, calculations and information
furnished in connection with the Contract shall be expressed in metric SI units. All
clearances and tolerances required for the installation, routine operation and maintenance
of the items of plant should be noted on the drawings.
All drawings shall be sized to designations A1, A2, A3, and A4. Sizes A0 and above shall
not be used. Each drawing shall carry the project title, the name of the Contractor and
Employer together with the drawing title and number and other relevant data, in the lower
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right-hand corner. Title blocks shall comply with the as directed by the Project Manager /
Employer.
Drawing amendments shall be listed in the title block and marked with a triangle
containing the revision number adjacent to the change. Amendments to documents shall
be redlined/struck out or marked in the margin
A senior member of the Contractor’s staff in accordance with the approved QA
procedures shall sign all design documentation to be submitted for approval, to confirm
that the check has been conducted. Drawings and calculations shall be provided for
checking/approval to a schedule to be agreed with the Project Manager.
The Contractor shall submit his calculations, working drawings and documents including
specifications to the Employer / Project Manager for review at least sixty (60) days prior to
the execution of the work concerned with the said drawings and documents except where
otherwise stated.
The Contractor shall provide four paper copies and four copy in editable format (pdf,
word, excel, dxf and such) on DVD ROM (unless otherwise stated) of each drawing and
document referred to. Any revisions to drawings or documents shall be clearly highlighted
by the Contractor.
The documents relating to the design of the works which the Contractor is required to
submit for review, include but are not limited to those listed in Appendix B of Section 6.

5.5. Design Review Procedures
Only submissions that fulfill the criteria above shall be submitted for review. The
procedure for review and/or approval of drawings and documents shall be as follows;
provided that the Employer reserve the right to make any changes to such procedure that
the Employer/Project Manager deems necessary during the course of the Works .
Within thirty (30) days after receiving copies of the drawings and documents from the
Contractor, the Project Manager will return one copy marked with one of the following
classifications:
A
B
C
D
E

"REVIEWED"
"REVIEWED WITH COMMENTS"
"REVIEW AND RESUBMIT TO MEET COMMENTS"
"INAPPROPRIATE SUBMISSION. PLEASE RESUBMIT"
―OTHERS (SPECIFY)‖

Upon receipt of drawings and documents which have been marked as shown in A or B
above, the Contractor may proceed with the work covered by such drawings and
documents, making corrections if indicated thereupon by the Project Manager. One
copies of all approved drawings shall be maintained at the Employer/Employer’s
Representative and Contractor's site office.
When returned drawings and documents have been marked as shown in C above, the
Contractor shall make necessary corrections and/or revisions to the drawings and
documents within seven (7) days and shall resubmit three (3) copies of revised drawings
and documents along with a CD ROM to the Employer. The resubmitting of documents
is deemed to form part of the Contractor’s obligations under the Contract and will not be
a reason for a request for an extension of time/cost.
When returned drawings and documents have been marked as shown in D above, the
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Contractor shall resubmit appropriate drawings and documents that relate to the subject of
the transmission in 7 days and shall resubmit three (3) copies of revised drawings,
documents and CD ROM to the Employer. The resubmitting of documents is deemed to
form part of the Contractor’s obligations under the Contract and will not be a reason for a
request for an extension of time/cost.
Any work done prior to Project Manager / the Employer’s approval of drawings and/or
documents shall be at the Contractor's risk.
Review / Approval of Working Drawings, Contract Records etc., shall not relieve the
Contractor of the obligation to meet any of the terms of the Contract and any of the plant
which upon delivery to site is found to be incorrect or unsatisfactory, or which fails to
perform its duty satisfactorily during commissioning or during the defects liability period
shall be replaced to the Project Manager’s / the Employer's satisfaction.
The Contractor shall be responsible for any discrepancies, errors, or omissions in the
drawings and other particulars supplied by him, whether such drawings and particulars
have been approved by the Employer/Project Manager or not.

5.6. Quality Control Plan (QCP)
Further to general condition, the Contractor shall, within forty-five (45) calendar days
after the effective date of the notice to proceed, submit a Quality Control Plan for the
Employer/Project Manager approval. No work covered by the Contractor’s QCP shall
begin until the plan has been approved. The plan shall describe all of the Contractor’s
quality control procedures that will be used throughout the project and the minimum
requirements shall be as specified herein.
The QCP shall include the Contractor’s quality control organization. It shall include the
name, qualifications, and experience of the quality control manager and key support staff.
Once approved, the Contractor’s quality control manager shall have full authority to
represent and act for the Contractor on all quality-related matters. The Contractor shall
notify the Employer/Project Manager in writing prior to re-assigning any of the designated
quality control personnel and shall obtain Employer’s/Project Manager’s approval for
replacement prior to re-assigning or relocating approved quality control personnel.
Submittals
The Contractor shall submit a list of proposed suppliers and sub-contractors and which
shall include the following:








items to be supplied by each supplier and sub-contractor,
model or catalogue numbers,
specifications,
inspection and test requirements,
performance data,
anticipated inspection and test dates,
other pertinent information as appropriate.

Inspection and test results, certificates of compliance, and certified material test reports
shall be submitted to the Employer/Project Manager.
Quality control procedures and instructions shall be submitted to the Employer/Project
Manager no later than 30 calendar days prior to using such procedures or instructions.
Work governed by quality control procedures shall not begin until such procedures have
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been approved by the Employer/Project Manager.
A records index shall be prepared of all project records which will be developed and
maintained during progress of the Work. This shall be submitted to Employer/Project
Manager no later than forty-five(45) calendar days from the start of the contract.
Inspection and test results shall be submitted at least fifteen(15) calendar days prior to
incorporating items into the Work. Report results to the Employer/Project Manager
indicating compliance or failure immediately upon receipt.
General Quality Control Requirements
The Contractor shall develop, implement and maintain a quality control program consistent
with the requirements of this Section ensuring that equipment and materials conform to
applicable requirements of the Employer/Project Manager. Quality shall be maintained in
all areas of the Work including but not limited to:






design of temporary structures
inspection
testing
packaging, shipping, handling and storage of equipment and materials
site construction activities.

Procedures shall be established to prevent deficiencies from occurring. Discrepancies
shall be identified when they do occur and corrective action shall be taken. The Contractor
shall instruct workmen, sub-contractors, material suppliers, and other personnel involved
in the project on the correct procedures to follow.
The Contractor shall assign specific responsibility for implementing the quality control
program.
Compliance with the specified requirements shall be systematically verified using quality
control audits and the results shall be recorded.
All work under this Contract shall be inspected and tested and records of such inspections
and tests shall be maintained.
The Contractor shall arrange for factory inspections and tests when required by the
Contract Documents.
The Contractor shall provide equipment, instruments, qualified personnel, and facilities
necessary to inspect the work and perform the tests required by the contract Documents.
The Contractor shall repeat tests and inspections after correcting non-conforming work
until all work complies with the contract requirements. All re-testing and re-inspections
shall be performed at no additional cost to the Employer/Project Manager.

5.7. First Aid Plan
In satisfaction of part of its responsibilities under the general condition First Aid Facilities,
the Contractor shall, within Fifteen (15) calendar days after the effective date of the notice
to proceed, submit a First Aid Plan for the Employer/Project Manager approval. This plan
shall include, but is not limited to:


The number, inventory and type of first aid kits at each work location.
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A detailed description of the first aid station and emergency response vehicles
including their manning and operation, if there are between 99 and 300 employees.
A detailed description of the infirmary and emergency response vehicles including their
manning and operation, if there are over 300 employees.
A plan for implementation of first aid activities in the case of a major emergency
including the interface with site security protocols.

5.8. Sanitation Plan
In satisfaction of part of its responsibilities under the General Condition Worksite
Sanitation, the Contractor shall, within fifteen (15) calendar days after the effective date of
notice to proceed, submit a Sanitation Plan for the Employer/Project Manager acceptance.
This plan shall include but is not limited to:






Drinking Water: source, method of dispensing; Methods of prevention of contamination
Toilet Facilities: Number, type, location, and ratio-to-user of toilets and hand washing
facilities.
Cleaning procedures for toilets and washing facilities.
Waste Disposal: Contractor shall remove all waste from the work site on a regular
basis in an enclosed truck to the sanitary landfill.
Eating Facilities: Contractor shall provide hygienic facilities for food consumption.

5.9. Health and Safety Plan
Further to General Condition Safety, a Health and Safety Plan shall be submitted by the
Contractor and approved by the Employer/Project Manager before the Contractor can take
possession of the Site. This shall contain, but not be limited to:







Construction risk assessment and control measures.
Organization and management arrangements for implementing the plan.
Appropriate specified safety requirements, including all confined space entry and
egress.
Welfare arrangements for staff messing, first aid and sanitary arrangements.
Arrangements for site induction, including site specific hazards.
Site traffic arrangements including requirements for segregated traffic movements, one
way systems, deliveries and unloading.

In addition to any requirements as set down in the General Conditions of Contract the
Contractor shall at all times maintain a safe system of working and shall comply with all
enactments, regulations and working rules relating to safety, security, health and welfare
of all persons who may be affected by his work. In particular he shall ensure that only
persons who are properly trained for their duties are employed, and that the correct tools
and procedures are used.
Not later than 28 days after the Letter of Acceptance of the Works, the Contractor shall
submit to the Employer/Project Manager his comprehensive proposals relating to the
safety, health and welfare of all his personnel on the Site.
In addition to any requirements as set down in the General Conditions of Contract, the
Contractor shall be responsible for the implementation of safety related site procedures
which shall include but not be limited to:


Safety
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Working in hazardous areas
Permit to work
Fire and smoking regulations
Warning signs
Trenching scaffolding and other construction structures
Safety barriers
Protective clothing and equipment
Safety training
Safety meetings and inspections
Health and welfare

The proposals shall be appropriate for all grades of labour and personnel who will work on
or visit the Site on behalf of the Employer/Project Manager or Contractor.
The Employer/Project Manager shall have the power to stop any activity or work in any
area where there is a breach of the published site safety rules such that health or life is
put at risk. The Contractor shall, in addition, comply with the Safety Policy of the
Employer/Project Manager.

5.10. Fire Protection and Prevention Manual
In satisfaction of part of its responsibilities under the General Condition Fire Prevention the
Contractor shall, within fifteen (15) calendar days after the effective date of Notice to
Proceed, submit a Fire Protection and Prevention Program for the Employer/Project
Manager acceptance.
The Contractor shall take adequate precautions against fire throughout all operations.
Flammable material shall be kept at an absolute minimum and shall be properly handled
and stored in accordance with all applicable National Fire Protection Association (NFPA)
and the Employer standards. Except as by authorized permit, the Contractor shall not
permit fires to be built in any part of the site.
Construction practices, including cutting, welding and fire protection during construction,
shall be in accordance with the published standards of the Factory Mutual Engineering
Corporation and the National Fire Protection Association. Provide a sufficient number of
approved portable fire extinguishers distributed around the project.
The Contractor shall store gasoline and other flammable liquids in Underwriters'
Laboratories listed safety containers in conformance with the National Fire Protection
Association recommendations. Storage, however, shall not be within the building.
The Contractor shall make arrangements for periodic inspection by the Employer/Project
Manager Industrial Fire protection Section and insurance underwriters' inspection;
cooperate with the authorities and properly carry out their recommendations.
Contractor shall post "No Smoking" signs in all non-approved smoking areas.

5.11. Environmental Management Plan (EMP)
The Contractor shall prepare a full site specific EMP for the Works addressing (but not
limited to):
a. Company’s environmental policy, including any details of certification or accreditation.
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b. Management, organization and responsibilities for environmental protection
including the provision of a point of contact in the case of complaints and emergency
response plans in the event of a major spillage, leakage etc.
c.

Staff awareness training.

d. Proposed environmental monitoring, record keeping and reporting.
e. Implementation of specific measures
environmental legislation and guidance.
f.

to

ensure

compliance

with

relevant

Minimizing impacts in relation to human health and the general environment. This
includes minimizing noise, vibration, dust, odor and exhaust emissions.

g. Excavated top soil management
h. Minimizing waste production.
i.

The safe storage and handling of potentially hazardous solid / liquid materials
(including but not limited to fuels, oils, cementitious products, chemicals, sewage).

j.

Liquid waste management related to sanitary waste, potential spills and silt and turbid
waters such as from ground dewatering, and the disposal of such liquid wastes in an
environmentally safe manner.

k.

Solid waste disposal including construction material and wastes to be removed from
site (including sludge from existing storage beds) in an environmentally safe manner;
to include information on proposed recycling and disposal at suitable sites.

l.

Plans and actions (as included in the Works Contract) for de-commissioning and
disposal of redundant plant.

The EMP shall cover all the activities which fall under the responsibility of the Contractor
related to Work at all sites (work sites, storage sites, spoil storage and disposal sites,
construction material sites, roads to be used etc.).
The Contractor shall submit the EMP to the Project Manager for review at least 21 days
before commencement of any work. Site works will not begin until PMC acceptance of the
EMP has been granted. Copies of the EMP shall be held at the Site for reference.

5.12. Contractor’s Organization
Within 21 days of the Notice to Proceed the Contractor shall submit for review by Project
Manager the organization chart as required by General Condition.

5.13. Project Procedures Manual
Fifteen (15) days after date of Notice to Proceed, the Contractor shall prepare and submit
for review by the Project Manager / the Employer two (2) copies of a Project Procedures
Manual which establishes procedures and provides guidance for the efficient and
systematic implementation of the Work by the Contractor. After review and acceptance of
the submitted manual, the Contractor shall provide two (2) bound copies. The contents
shall include at least the following:







A brief scope of work.
Respective project organizations, with names and titles.
Correspondence distribution, addresses, etc.
Document submittals, distribution and control, including drawings, samples and
miscellaneous submittals and procedures for submittals for review by Project Manager
/ the Employer.
Filing system, including drawings, samples, and miscellaneous submittals.
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Invoicing procedures (to include format for estimates).
Scheduling and Reporting procedures.
Details of the Contractor’s standard documents used in the checking of quality of the
permanent works.
Procedures for maintaining project record documents and providing "as built"
information.

During the performance of the work, the Contractor shall maintain and update the
Manual. Since this Manual will be used by the Contractor for managing and controlling all
activities, all information contained in the Manual must be kept current. Minor changes
shall be submitted monthly, for review and any major or significant change shall be
submitted immediately.
Major changes relating to procedures, practices, or manpower will be submitted in a form
agreed with the PMC and shall include the following information:





Description of the change.
Reason or rationale for making the change.
Effect the change will have upon other procedures and/or activities.
Benefits to be derived from the change.

5.14. Method Statement
Construction and installation method statements shall be submitted. These shall make
due allowance for all requirements and restrictions imposed by the Contract. Each
method statement shall comprise a step-by-step schedule of specific operations or
activities with descriptions, dates, times and duration of each step. Sketches, diagrams
or other supportive detail as necessary to enable a clear understanding of the method
and significance of each step of work or operation shall support the method statements.
Each method statement shall be submitted to the Project Manager for review at least 28
days prior to the scheduled activity commencement. The method statements shall
include, but not be limited to:
a. The method of working including staffing.
b. Construction equipment to be used (including details of backup equipment)
should the activity be critical in nature to the continued operation of the existing works.
c.

Measures for controlling noise and vibration.

d. Hours of working.
e. Layouts of compounds, storage and welfare facilities.
f.

Sources of materials.

g. Methods of movements and storage of bulk materials and spoil.
h. Haulage routes.
i.

Site organization.

j.

Measures for controlling dust.

k.

Temporary lighting measures.

l.

General temporary works details.

m. Details of all disposal sites.
n. Maintaining and cleaning of highways.
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o. Site safety procedures.
p. Pedestrian, light vehicular and emergency access.

5.15. Progress Report
The Contractor shall submit monthly progress reports in a format to be agreed by the
Project Manager. An electronic copy of the monthly report shall be submitted within 5
working days after the end of each (Gregorian) month with hard copies to be received not
more than 2 working days later.
A typical progress report shall cover as a minimum the following issues:












Executive summary
Comments on previous report
HSE update
Engineering status, i.e. detailed activity description per discipline as accomplished in
previous month, as scheduled for next month, plus indication of schedule changes.
Procurement status, i.e. detailed activity description of all procurement activities of
previous month, as scheduled for next month, plus indication of schedule changes
Construction status, i.e. detailed activity description per discipline as executed in
previous month, as scheduled for next month, plus indication of schedule changes.
Progress reporting; planned versus actual
Overall cost reporting inclusive of change order status
Information required from the Employer
Outstanding issues
Area of concerns

Annexes of each of the progress report shall include





Updated project schedules
Progress curves
Man-hour forecast
Change order log

5.16. Construction Completion Report
The Contractor shall submit for all disciplines construction completion reports, which shall
be designed to incorporate test records for both site and factory tests and inspections and
dry (and clean water) tests. The structure and format shall be agreed with the Project
Manager.

5.17. Commissioning and Testing Documentation
The Contractor shall submit commissioning and testing documentation, which shall fully
describe and detail all tests to be undertaken on the Plant and shall include but not
be limited to the following:
a. P & I diagrams and plant schedules.
b. Design schedules.
c.

Manufacturing and type test certificates.

d. Factory Inspection and Test reports.
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e. Commissioning Programme
f.

Commissioning procedures and records.

g. Dry (and clean water) test procedures and method statements, identifying approval
required, i.e. permits to impinge.
h. Change control procedures.
i.

Taking Over test procedures and method statements identifying approvals
required, i.e. permits to impinge.

j.

Records of plant maintenance and plant failures prior to take-over.

As commissioning and testing proceeds, the Contractor shall, on a daily basis, provide
the PMC with a single paper copy of signed and dated records of the tests carried out,
and results of tests and settings made.

5.18. Operation and Maintenance Manuals
General
The Contractor shall submit three draft copies of the Operation and Maintenance
manuals for the DEWATS to the Employer/Project Manager for approval and in
accordance with the approved Contract schedule.
The Contractor shall prepare complete sets of operation and maintenance manuals for
each facility. In the event of the Employer/Project Manager rejecting all or part of any
instruction manual submitted, the Contractor shall amend them as necessary to meet the
Employer’s/Project Manager’s requirements.
Within 21 days of receipt of any such comments or directions the Contractor shall amend
and resubmit the manuals.
Following approval to the draft manuals the Contractor shall submit six copies of the final
approved manuals to the Employer/Project Manager. Lockable, glass fronted bookcases to
house each set of manuals shall be provided by the Contractor.
The Operation and Maintenance Manuals shall be produced by a specialist subcontractor, approved by the Employer/Project Manager, with experience in producing
Operating and Maintenance documents. The format of the Operation and Maintenance
manuals shall be as described in Appendix C of Section 6.
The Contractor shall liaise closely with the Employer/Project Manager in order to prepare
the emergency procedures referred to in Appendix C of the Operation & Maintenance
Manual contents list. The emergency procedures shall include, but not be limited to,
procedures to ensure compliance with the local Regulations in the event of plant
breakdown or malfunction, including the operation of the emergency overflow facility and
the emergency generator.
Maintenance schedules and asset data shall be supplied as a part of the Operation and
Maintenance documentation package.
Operation and Maintenance Manuals
The operation and maintenance manuals shall cover the erection, setting to work,
commissioning, testing, operation, control, maintenance dismantling and repair of the
works. The greatest importance is attached to completeness and clarity of presentation.
It is emphasized that a collection of standard pamphlets of a general nature
unaccompanied by drawings and descriptive matter relating to plant as installed, will not be
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acceptable. In particular, information supplied by sub-contractors and manufacturers
employed by the Contractor shall be co-ordinated into a comprehensive manual for each
facility. Cross-referencing of descriptive matter, drawings and spare part lists must be
complete. The manuals shall be in English. Illustrative descriptive publications may, at the
discretion of the Employer/Project Manager, be included in the English language only.
The Contractor shall deliver to the Employer/Project Manager duplicate loose leaf copies of
draft instruction manuals for the plant prior to its delivery to site. The manuals shall be
divided into volumes (e.g. function, erection, operation, maintenance, overhaul) and shall
fully and clearly set out the Contractor’s own recommendations and instructions for the
satisfactory erection, operation, maintenance and overhaul of the plant as applied to each
of the installations and items supplied.
The text or accompanying diagrams shall in addition show the electrical wiring, handling
and erection instructions. Draft manuals shall, during the testing and commissioning of the
works, be carefully checked by the Contractor and updated and modified to ensure that
they are fully descriptive and applicable to the final process plant as installed and as found
to behave under operational conditions.
The draft manuals may include manufacturer’s standard literature but the Contractor shall
fully supplement the literature by his own descriptive text and drawings.
The operating and maintenance manuals shall be bound within A4 plastic covers. All
documentation forming part of the manuals shall be of uniform size, except where pull-out
or folding charts are provided. All irrelevant literature shall be deleted by means of a single
diagonal red line. Separate, site specific manuals shall be supplied for each facility. These
shall contain all relevant and necessary information pertaining to the particular site.
The manuals shall incorporate instructions, recommendations and advice for the operation
of the entire process and the system covered under this contract. They shall include all test
results and test certificates including all those undertaken at works and on site. No section
of the works will be certified by the Employer/Project Manager as complete unless this
requirement has been met.
If during the Contract Period, the Employer/Project Manager finds that the manual requires
modification or enlargement as a result of subsequent operational and maintenance
experience in the works, the Contractor shall provide the approved modification for each
manual.
The Operating and Maintenance Manuals shall include the following information as a
minimum for all equipment and systems supplied or modified under this Contract:




General overview.
Process description and process control philosophy.
General description of the plant and equipment supplied.

Step by step operating instructions for the scope covered under this contract include as a
minimum:




manual, semi-automatic and automatic operation
start up and shutdown procedures
recovery from failure

Protective devices, stating all trip settings.
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Schedules of settings for all adjustable or programmable devices (timers, switches
etc).

Software details (program listing, I/O schedules, register listings etc). The writing,
implementing, program entry, debugging and documentation of the software for any
Process automation system forms part of this Contract. Manufacturers programming
manuals shall be provided in the maintenance manuals.
















Plant failure trouble shooting chart for scope covered under this contract.
Maintenance schedules including operators’ checklists and procedures for dismantling,
checking, aligning, adjusting and re-assembling.
Lubricants, capacities and approved alternatives and lubrication schedules.
Plant management procedures.
A list of all recommended spare parts and consumables including suppliers’ part
numbers. Indicate parts that are held in stock by the supplier and spares which the
Contractor recommends be held by the Employer.
A schedule of serial numbers and rating plate data for all items supplied.
A component list with descriptions, suppliers’ names and addresses and part numbers.
Edited individual equipment manufacturers’ manuals.
Performance curves and test certification.
Full set of ―as built‖ mechanical, electrical, instrumentation, civil and structural
drawings.
A list of Equipment including P&ID identification number.
Wastewater quality monitoring for influent and effluent within the plant including
sampling techniques and laboratory and reporting procedures.
Operational monitoring of the works performance.
A complete set of all commissioning data including: all factory and Site test
measurements; chart recordings; calculations; final settings of any adjustable
parameters.

The individual sections within a volume of the manuals shall be segregated by section
dividers.
Each volume of the manuals shall bear the Contract title, Contract number and the volume
number on the front cover and the spine. Each volume shall contain a detailed index sheet.
Where the modifications are required, the site manual shall be marked up immediately and
revised drawings issued.
Maintenance Scheme
The operation and maintenance instruction manuals shall be supplemented by the supply
of a comprehensive planned yearly maintenance programme for the operation and
maintenance staff. A wall chart or charts shall be provided, covering a period of one year
with colored markers. It shall have vertical divisions in weeks and horizontal divisions for
each item of plant. A fitter’s card system shall be provided, cross referenced to the chart(s)
with at least one card for each item of plant detailing the planned maintenance required
with the relevant spaces for work done, parts required and the like, in order that for each
task or day’s work, the Contractor’s electrical and mechanical maintenance staff may be
presented with the card for routine work completion and signature.
The markers on the wall charts shall be arranged with standard colors to indicate work
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required, parts outstanding, and work completed.
The maintenance scheme shall be to the approval of the Employer and shall be provided
complete prior to completion of the Tests on Completion. It shall have sufficient space for
expansion if required to include any further routine work.

5.19. Training Programme
The Contractor shall train personnel assigned by the Employer/Project Manager in
accordance with an approved training programme, based on the approval of the
Employer/Project Manager.
A detailed training programme for training the Employer staff shall be provided a minimum
of 28 days prior to the scheduled commencement of the training activity and shall take
into consideration the requirements as described elsewhere in the Contract.
The Contractor shall train the Employer’s personnel in accordance with the information
supplied in the Operation and Maintenance Manuals provided under the Contract. The
content of the manuals shall be fully explained and demonstrated on the actual plant items
to which they refer.
The training programme shall include the overseas training as well as national training.

5.20. As-Built Drawings
The Contractor shall supply four paper copies of As-Built drawings at full size and 2 paper
copies reduced to A3 size. Drawings shall be in a bound volume. In addition, the
Contractor shall supply three (3) electronic copies on CD ROM of the As-Built
Drawings. This shall be in the latest version of respective software current at the date
of issue of the As-Built Drawings. Refer to Appendix D for additional submissions
required.
As-built record drawings for plant and civil works shall cover the works as completed,
incorporating all modifications carried out during manufacture or after testing at the
Contractor’s or sub-contractors’ and manufacturers’ works and all modifications carried out
in the course of the erection and commissioning and testing of plant and the construction
of the civil works. These drawings shall be submitted for review by the Employer/Project
Manager and may be produced by modifying drawings produced for manufacture and/or
construction, or may be produced separately. Important notes and descriptive matter shall
be in English.
The drawings shall include those provided by the Contractor during the design and
manufacturing period together with drawings submitted by him with his Bid as appropriate.
In addition, each item of plant, e.g. valves, motors, starters, cables, etc. shall be shown on
detailed general arrangement drawings clearly marking the position of the component
parts. All parts shall be provided with a tag number and the numbers given shall
correspond to the spare parts list, pamphlets and descriptive matter.
Comprehensive electrical circuit drawings shall be provided showing the relation of one
electrical item of equipment to another.
The drawings shall be arranged in sets comprising dyeline positive transparencies (on
plastic film) and prints bound in albums of approved size. Where drawings have been
produced electronically, one original print and a CD copy shall be provided for each
drawing in place of transparencies. CD copies shall be compatible with AutoCAD 2012.
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In addition to the foregoing, each item of electrical equipment shall be provided with
schematic drawing and a wiring drawing.
The schematic drawing shall show the connections in a schematic form enabling the
operation to be ascertained, while the wiring drawing shall show the individual
components approximately in their relative physical positions, with the electrical
connection shown exactly as wired, to enable a particular component or connection to be
located on the actual equipment.
Every connection shall be numbered and the number given for a particular connection
shall be the same on the schematic drawing, on the wiring drawing and as tagged on the
actual equipment itself.
Where possible one print of each of the appropriate electrical equipment drawings and
diagrams shall be provided in a purpose made pocket inside each cabinet.
In the event of the Contractor making any modifications to the Works after handing over
the record drawings he shall provide amended drawings in the same numbers as stated
above.
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6. SUMMARY OF WORKS
The following section provides a summary of the works needed for construction of
DEWATS. More detailed requirements of the works are provided in the Technical
Specifications in the following sections of this document.

6.1. Process Facility Works for DEWATS
6.1.1. Inflow Facility
The pipeline to collect wastewater for Gokarna DEWATS will be installed at the location
shown in Figure 6.1 however, the connection point should be determined and modified
during detailed design period. The influent inlet invert level of Gokarna shall be
determined considering terminal point invert level of Gokarna sewer network and in
consent of Employer representative.
Figure 6.1 Area of inflow pipe for Gokarna DEWATS

Figure 6.2 Area of inflow pipe for Hanumanghat DEWATS
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The pipeline to collect wastewater for Hanumanghat DEWATS should be planned and will
be installed at the location shown in Figure 6.2. The influent inlet invert level of
Hanumanghat shall be determined based on the invert level of existing manholes
connecting to the DEWATS through topographic survey.

6.1.2. Pre-treatment and Equalization Tank Facility
Pre-treatment should be in order of grit chamber with coarser and fine screen,
equalization tank, Influent pumping station and the pre-treatment facility for septic sludge
treatment should be installed in Gokarna DEWATS. The equalization tank should be two
purpose of averaging the inlet flow and suction chamber of pumping station.
The order of process start from pretreatment facility, equalization tank and influent
pumping station should be designed after consideration of design flows described in
Chapter 4.4 in Section 6. The minimum retention time of equalization tank should be
designed taking into account the functional design specification described in chapter 7.7 of
Section 6.
Civil Works / Building Works:


Civil and building structures should be installed considering the capacity of final facility
capacity



Equalization tank for the control of flow and quality



Building structure that covers pre-treatment and equalization tank facilities



The facility and administration buildings should be installed at the top of structure
considering the existing narrow site area and compact facility



Pre-treatment facility (Mechanical screening and grit removal) rooms



By-pass line of pre-treatment facility should be installed to transfer the influent
wastewater from inlet chamber to the equalization tank

Mechanical Works:


Motor operated Inlet valve and Manual outlet penstock



Mechanical screening and grit removal system for wastewater treatment



Mechanical screening and grit removal system for septic sludge treatment (only
Gokarna)



Raw wastewater submersible pumps and electrically operated travelling trolley with
hoists



Deodorization facility including FRP covers, ducts and fans



Mechanical mixer for equalization tank

6.1.3. Primary & Secondary Treatment Facility
■ Primary Sedimentation Tank (if PST is applied by Bidder)
Primary Sedimentation tanks(PSTs) shall be provided with circular or rectangular
type. Primary sedimentation tank should be fully covered with FRP covers to be
utilized for use of other purpose. The size and number of opening size shall be
required for operation and maintenance. Removable FRP cover, which can bear more
than 300 kg, should be installed on the openings.
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Civil Works:


Circular (or Rectangular) type of PSTs, complete with all inlet/outlet channel work, weir
plate and sludge/scum collection facilities.



PSTs distribution tank for equal inflow distribution to each PST



Underground gallery or Building structure for installation of primary sludge withdraw
pumps and pipes.

Mechanical Works:


Sludge collectors for scum skimmers PST



Sludge pumps, scum bucket, duct for odor transportation



Inlet valves



Ventilation and deodorization system

6.1.4. Secondary Treatment Facility (Biological Treatment Facility)
Moving Bed Bio-Reactor (MBBR):Secondary treatment facility shall be Moving
Bed Bio-Reactor (MBBR). It shall be minimum of two chambered with all necessary
aeration systems. In each tank of MBBR, there should be necessary provisions for
air diffusers and air blowers. The volume of air given will be enough for the removal
of BOD and nitrogen. Sufficient quantity of appropriate media shall be provided in
each MBBR tank. The MBBR shall be incorporated with all the necessary
arrangement of screens, spare parts and other necessary appurtenant.
Tube Settlers as Clarifier: The tube settler media shall be durable, UV stabilized,
highest surface finish. This shall include all necessary arrangement for equipment,
pipes and fittings. This shall be incorporated with all the necessary arrangement of
spare parts and other necessary appurtenant.
There should be sludge management system.
Civil Works / Building Works:


Biological treatment facility complete with all interconnecting pipework, sumps,
distribution / collection chambers and channels.



The materials (containers/chambers) of the Biological treatment facility shall be of
Reinforced Cement Concrete.



Blower building(s)

Mechanical Works:


Isolating valves for each of the process lanes



Wasted sludge (excess sludge) pumps with pipes and valves



Aeration and mixing facilities such as surface aeration type or diffuser (incl. air
blowers) and mixer type



Screens, and other necessary appurtenant



Control Panel for Operate the System



Recycle water supply pump
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6.1.5. Disinfection Facility
Chlorite or UV disinfection system shall be installed for disinfection of treated wastewater
from secondary treatment facility.
Chlorite disinfection system shall be installed considering the following works.
Civil Works:


Concrete tanks for chlorite disinfection system, complete with all inlet /outlet channel,
weirs.



Settling and storage tank for wasted calcium carbonate from powdered chlorinate

Mechanical Works:


Production system for powder chlorine solution, complete with dosing pumps, tanks
and pipes



Electrically operated geared travelling trolley with electrically operated hoists and
monorail.

UV disinfection system shall be installed considering the following works.
Mechanical Works:


Pipe connected type Ultraviolet disinfection Facility



Control panel

6.1.6. Reed Bed (or such tertiary treatment)
In order to maintain the stable treatment efficiency, it should be planned for the next
treatment facility of main treatment process.

6.1.7. Treated Wastewater Effluent Discharge Pipe
The treated wastewater effluent is planned to directly discharge to the river from DEWATS
without effluent pumping.
Civil Works:


Effluent discharge pipe works to be connected to the river

6.1.8. Sludge Treatment Facility
Sludge treatment facilities should be installed to reduce the volume of sludge cake.
1) Sludge Dewatering Machine
Dewatering machines shall be provided for dewatering of the sludge generated in
treatment facility.
Civil Works:


Sludge dewatering building or room (if it belongs to facilities buildings, it should be
planned as a separate room)

Mechanical Works:


Dewatering machines complete with mixers, pumps, conveyor and inlet/outlet pipe
works



Polymer coagulant dissolution device and feed pumps
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Electrically operated geared travelling trolley with electrically operated hoists and
monorail.

2) Sludge (Cake) Drying Bed
Sludge (cake) drying bed shall be constructed in DEWATS sites to reduce the volume and
water content of sludge cake.

6.1.9. Deodorization
Odors from pre-treatment facility and primary sedimentation tank, sludge process
including septic sludge receiving tank and sludge tank, dewatering room, etc. should be
collected and be treated in deodorization system(bio filter) which should be proposed by
the bidder but it should satisfy the required less than 500 O.U/m 3 by olfactometry detect
method.
Mechanical Works:


Deodorization system.

6.1.10.

Building and Auxiliary Structures

The Contractor shall provide following buildings as well as auxiliary structures. The
administration and other buildings should be planned to be located at the top of civil
structures considering the existing narrow site area and compact facility.
No
1

Building or
Structure
Administration
Building

Rooms
-

2

Sludge
Dewatering
Building/rooms

Control room
Office
Conference room
Toilet & shower
room
Locker & dress
room
Rest room
Kitchen & dining
room
Laboratory*

- Sludge dewatering
room
- Sludge cake room
- Storage room

Type of
Structure
Reinforced
Concrete
Framed

Minimum Requirements
-

Reinforced
Concrete
Framed

Suitable for function of each room
Forced ventilation
Air conditioning
Appropriate number of entry doors and
windows
Suitable furnishings (desks, tables,
chairs, cabinets, white board)
Telecommunication, LAN system
Suitable storage cabinets, shelving &
racks
Refrigerator, stove & sink
Fire Alarm system with safety
equipment (Fire extinguisher etc.)

Suitable for function of each room
Forced ventilation
Odor control required
Sound proofing wall
Overhead crane or monorail hoist
Roller door suitable for truck & fork lift
Appropriate number of entry doors and
windows
- Fire Alarm system with safety
equipments (Fire extinguisher etc.)
-
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3

Pretreatment
Facilities

4

- Deodorization
Building/Roo
m

- Pre-treatment
facility
- Pre-treatment
facility (septic
sludge : only
Gokarna)
- Pump station
- Deodorization
room
- Carriage room
-

Reinforced
Concrete
Framed

- Substructure below ground and covered
with building.
- Odor control required
- Overhead crane or monorail hoist
- Roller door suitable for truck & fork lift
- Appropriate number of entry doors and
windows
- Fire Alarm system with safety
equipment (Fire extinguisher etc.)

Reinforced
Concrete
Framed

-

5

Blower &
Electrical
Building/Rooms

-

Blower room
Electrical room
Generator room
Toilet & shower
room

Reinforced
Concrete
Framed

-

6

Storage House

7

Gate House

8

PST Pump
gallery (if it
required)

- Chemical storage
Storage hall
- Waste material
storage
- Security room
- Toilet
- Pump room
- Distribution
chambers (PST
and main
treatment process)

Suitable for function
Overhead crane
Roller door suitable for truck & fork lift
Appropriate number of entry doors and
windows
Fire Alarm system with safety
equipment (Fire extinguisher etc.)
Suitable for function of each room
Sound proofing wall
Forced ventilation
Overhead crane
Roller door suitable for truck & fork lift
Appropriate number of entry doors and
windows
Fire Alarm system with safety
equipment (Fire extinguisher etc.)
Suitable for purpose
Fire Alarm system with safety
equipment (Fire extinguisher etc.)

Reinforced
Concrete
Framed

-

Reinforced
Concrete
Framed
Reinforced
Concrete
Framed

- Suitable for purpose

- Substructure below inflow distribution
channels of PSTs for pumps and pipes
gallery

The minimum areas of rooms in building are as following. (Area is not including wall area)
No

Building

1

Administration
Building

2

Sludge Dewatering
Building/Room

Rooms
-

Control room
Office
Conference room
Toilet & shower room
Locker & dress room
Store & Rest room
Kitchen & dining room
Laboratory
Sludge dewatering room
Sludge cake room
Storage room
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Minimum area, m2
Gokarna
Hanumanghat

Building

Rooms

Pretreatment
Facility

- Pre-treatment facility
- Pre-treatment facility (septic sludge :
only Gokarna)
- Pump station
- Carriage room

Deodorization
Building/room

4

Suitable for
purpose

Suitable for
purpose

Suitable for
purpose

Suitable for
purpose

Blower room
Electrical room
Suitable for
5
Generator room
purpose
Toilet & shower room
Chemical storage
General Storage
Suitable for
6
Storage hall
House
purpose
Waste material storage
Reception room (only at Gokarna)
7
Gate House
Security room
24
Toilet
Pump room
PST Pump gallery
8
Distribution chambers (PST and
Suitable
(if it required)
main treatment process)
* The laboratory shall be equipped with following equipment as listed below.
Blower & Electrical
Building/rooms

-

Suitable for
purpose
Suitable for
purpose
12

Suitable

Laboratory
A laboratory room shall be constructed in administration building. The laboratory shall be equipped
with necessary equipment of reputed and approved make. This laboratory will be used by
contractor during O & M to conduct required tests. The list of equipment to be provided in the
laboratory of each DEWATS is, but not limited to, as given below.
No.
1
2

Description

Gokarna

Automatic COD analyzer which includes COD test kits, COD
reactor and colorimeter
Small size BOD incubator (4 cu. feet) and power backup
system for use at power cut periods

Qty
Hanumanghat

1

-

1

1

3

Phase contrast microscope

1

1

4

Bench conductivity meter

1

1

5

UV visible spectrophotometer with provision of PC interface

1

-

6

Portable multi parameter (pH, EC, TDS, temperature) meter

1

1

7

Hot air oven with digital temperature control and display

1

1

8

Chemical splash Google’s

1

1

9

Face shields

1

1

10

Portable composite sampler

1

11

Glass dispenser (50 ml capacity)

1

1

12

Digital hot plate with ceramic coated top.

1

-

13

Centrifuge (10,000 rpm)

1

-

14

Digital Recorder Block with 15" Vial Well & COD Digestion

1

-
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No.

Description

Qty
Gokarna
Hanumanghat

Vial
15

Portable DO Meter with Probe

1

1

16

BOD Incubator

1

1

17

Digestion Apparatus

1

-

18

Analytical Balance

1

1

19

Precision Balance

1

1

20

Magnetic Stirrer with Hot Plate

1

1

21

Water Still

1

-

22

Vacuum Pump – Diaphragm

1

-

23

Double Walled Water Bath with Thermostat

1

-

24

Reagents, analytical chemicals, glass wares, tubes pilots

1

1

25

Others

1

1

The Contractor shall propose lab equipment with equal or better performance compared to
specification without any restriction of manufacturer or brand.

6.1.11.

Ancillary Work

Roads and Footpath
The Contractor shall construct any new roads including drainage and footpath as may require to
connect parts of the works to DEWATS. The Contractor shall ensure that such new roads are
suitable for the expected traffic load and be constructed in accordance with standard specification
and norms of Road and Bridges by Department of Road (DoR) to the satisfaction of Project
Manager. Drainage shall be covered with steel grating.
The receiving station of the septage treatment units should be connected with the main connecting
roads and it shall comply with the standard specification of Road and Bridges by DoR to the
satisfaction of Project Manager.
Potable Water in all proposed buildings
All new buildings shall have a provision for supply of water with provision of necessary tube well
installation and plastic water tank on roof as per the functional requirement including all plumbing
arrangement .
HVAC and Fire protection
The Contractor shall provide HVAC and fire detection and protection equipment in new buildings.
Demolition of Existing Structures
The Contractor shall demolish existing structures and any other facility proposed to be replaced by
the contractor and shall remove all debris and solid waste from the site.
Pipe works
A pipe works shall be implemented in site area of DEWATS in order to convey wastewater and
sludge discharged from one unit process to another. The Contractor shall also construct sewer line
from the existing/proposed connection point to the inlet chamber of DEWATS. The connection
points are as shown in Figures 6.1, and 6.2 for Gokarna DEWATS and Hanumanghat DEWATS
respectively. The contractor shall also construct all the necessary bypass arrangement for
emergency shutdown of the DEWATS.
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Boundary Wall with provision of Gate
The boundary wall shall be constructed by contractor to cover whole land under the ownership of
KUKL in each site. The design of boundary wall shall be as per the latest code and guideline of
GoN following earthquake safety design. The RCC column with appropriate footing and RCC tie
beam with sufficient earthquake band in suitable interval shall be designed and constructed to the
satisfaction of Project Manager. The height of brick wall is 1.5m above ground level and chain link
mesh (min. 1 meter) shall be constructed on the top of brick wall. The appropriate numbers of gate
shall also be installed by the contractor. The contractor shall submit the design of boundary wall
and gate and take approval from the Project Manager before construction.
Supply of Furniture
The contractor shall supply all the furniture necessary in each buildings following international best
practices to the satisfaction of Project Manager.
Miscellaneous Civil Work
The contractor shall construct all other necessary civil work that are essential for proper functioning
of system and for the safety and protection of structure. Contractor shall construct all the
distribution chambers and manholes necessary for the completion of DEWATS system and other
necessary miscellaneous work.
Embankment and Low Height Check Dams
The contractor shall protect the project sites by constructing embankment along Bagmati river of
Gokarna DEWATS site. The contractor shall construct low height check dams with launching apron
at three location of Hanumante river at the Hanumanghat DEWATSsite, refer Volume IIB Appendix
– Drawings. The purpose of check dam is to raise the river water level (ponding) to facilitate the
rituals of local community.

6.1.12.

Landscaping

The Contractor shall carry out landscaping works around the inside boundary fence of the
Treatment Works in accordance with standards outlined in this document.
Landscaping works may include but not limited to the following:
a.

Prepare for planting, including provision of approved topsoil where necessary, compost.
Fertilize as required to sustain growth.

b.

Provide and plant suitable indigenous trees, to be approved by the Employer, selected to form
a visual screen to the Site and of the type that require minimum maintenance and do not
have significant seasonal leaf drop.

c.

The Contractor shall provide a drip feed irrigation system using final effluent from the wash
water pipeline.

d.

Remove any extraneous vegetation and rubbish along the perimeter boundary.

e.

Carry out the works, as far as possible in the first planting season of the Contract, and
subsequently at the first available planting season when construction work in the vicinity
has been completed.

f.

Maintain the planted trees for the duration of the Contract period including watering.

g.

Replace any tree and plantation that dies before the end of the Contract Completion.

The contractor should provide the detailed design and specification for landscaping work following
section 6 Employer’s Requirement and the Contractor’s design work for the Employer’s approval
before implementation.
Except for the land with any structures, the road or land with specific purpose that grass cover is
not recommended, all land should be cover with some type of grass or plant for beautification of the
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site. Between the public area and the wastewater treatment plant, big trees should be planted so
that it blocks views of the public from outside.
All the existing plant within the boundary shall be used for landscape purpose. If the plant is located
where relocation is required for convenience of the construction, it shall be moved, stored and
planted at designated location.
Minimum required quantity for landscaping works are described below. If more quantities or items
are required to fulfill Employer’s requirement described in Section 6 on landscape design, the
contractor should consider additional quantities.
DEWATS

No.

3
4

Small trees for beautification of the site

85

No

5

Others
Pergola (3m x 3m x 3m Resting shade made of I
section, wooden beam and Fiber sheet roofing)
Seating Wall 0.45m all (0.45m wide and 0.6m high
seating place made of Reinforced Concrete)
Grass (Green Area)
Small trees for beautification of the site
Others

1

No

1

No

15

m

820
35
1

m
No
No

2

1
Hanumanghat

Minimum Required
Qty
Unit

Pergola (3m x 3m x 3m Resting shade made of I
section, wooden beam and Fiber sheet roofing)
Seating Wall 0.45m all (0.45m wide and 0.6m high
seating place made of Reinforced Concrete)
Grass (Green Area)

1
Gokarna

Description

2
3
4
5
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FUNCTIONAL DESIGN SPECIFICATION

The following section provides a summary of the functional design specification needed for
the construction of DEWATS. More detailed requirements of the Works are provided in
the Technical Specifications in the following sections of this document.

7.1. Designed wastewater flow rate
All treatment facility should be able to handle design flow. Refer to Chapter 4.4 in section
6 Design flows for capacity of each process including all required facilities for treatment
plant.

7.2. Facility layout
Facility layout should be easy for operating and maintenance of each facility and suited to
the environment of the surrounding area.
During facility layout planning, following factors should be considered:


Traffic line and path line for easy O&M



Minimum environmental impact on the surrounding area



Pleasant working environment for the Administrators and operators by minimizing odor
and noise



The Contractor should consider future expansion of facility during establishing layout of
the Gokarna DEWAT

All structure should have a water tightness and durability. The main treatment facility
should be installed in two parallel for easy O&M.

7.3. Planed ground level and Flood prevention
Planned ground level should be determined to avoid damage of treatment facilities by
flood according to a topographic survey map. The contractor should confirm the detailed
topographic survey of the site and the flood level of discharge river and should make the
flood prevention during the design period.

7.4. Hydraulic calculation
Hydraulic calculation should be completed by appropriate method of calculation but the
Contractor should consider some safety factor for emergency. Based on the calculation
result, a hydraulic profile shall be submitted for review to confirm the stability and
suitability of the slope of flow. Even if water level of river reaches high flood level, the
treated wastewater should be able to be discharged by gravity flow.
The levels of influent and effluent for conceptual design of each DEWATS are as follow.
The following levels shall be determined by the Contract during the design period. The
Contractor shall determine the levels based on topographic survey and hydraulic analysis
without changing the contract amount.
Category

Inf. Invert
Level

H.F.L at river

Existing Ground
Level

Gokarna

(+)1323.5m1)

(+)1324.2m

Ave. (+)1324.5m

Hanumanghat

(+)1295.5m2)

(+)1295.8m

Ave. (+)1297.0m

Remarks

1) The influent inlet invert level of Gokarna shall be determined considering terminal point invert
level of Gokarna sewer network design.

Construction of DEWATS at Gokarna & Hanumanghat

6a-52

Section 6 - Employer’s Requirements

2) The influent inlet invert level of Hanumanghat shall be determined based on the invert level of
existing manhole connecting to the DEWATS through topographic survey.

7.5. Pretreatment facility for inflow wastewater
The Contractor shall provide the mechanical screen and grit remover for pretreatment of influent wastewater as per the following specifications.
Parameter
Design flow
No. of screen and grit remover
Coarse Screen Mesh size
Mesh size
Fine Screen

Value
Peak Flow
≥1
20
6

Specific gravity of removed sand
Min. particle size of removed sand

Unit
MLD
nos
mm
mm
kg/m3
mm

2.65
0.2

Remark

7.6. Pretreatment facility for Septic Sludge (Only Gokarna)
The Contractor shall provide the mechanical screen and grit remover for pretreatment of septic sludge as per the following specifications.
Parameter

Value

Unit

Septic sludge volume for co-treatment

10

3

m /d

No. of screen and grit remover

≥1

nos

Septic Sludge Receiving Tank

1

nos

Remark

7.7. Equalization Tanks
Equalization tank should be designed considering fluctuation of influent flow. Equalization
tank should be covered with opening for purpose of operation and maintenance
purpose.. Ventilation system for deodorization and mixing equipment to prevent
sedimentation of solid particle should be installed and the structure should be designed for
easy maintenance and cleaning.
Parameter
Design average flow, MLD
No. of Tank
Minimum required HRT, hour of
design average flow

Gokarna1)
3.0
≥2

Hanumangaht
1.0
≥2

More than 6.0

More than 6.0

Remark

1) The equalization tank of Gokarna DEWATS is planned to have a HRT of 3.0 hr in the 2
nd
stage (capacity of 2 stage: 6.0 MLD)

nd

7.8. Primary Sedimentation Tanks (if it is applied by bidder)
The Contractor shall provide Primary Sedimentation Tanks(PSTs) as per the following
specification.
Parameter

Value

Unit

Design flow

Average Flow

MLD

Type

Circular or
Rectangle
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Parameter

Value

No. of tank

≥2

Surface Loading Rate

≤ 55

Water depth

2.5~4.0

Loading rate of trough weir

Unit

Remark

nos
3

m /m2·d
m
3

≤ 250

m /m·d

7.9. Biological Treatment Process
The Contractor shall provide biological treatment process as per the following
specification.
Parameter

Value

Unit

Design flow

Average Flow

MLD

No. of Tank

≥2

nos

F/M ratio

0.1 ~ 0.3

kgBOD/kgMLSS.d

MLSS

2,000 ~ 4,000

mg/l

Wasted Sludge Concentration

≤ 9,000

mg/l

Remark

7.10. Disinfection Facility
Chlorite or UV disinfection system shall be installed for disinfection of treated wastewater
from the secondary treatment facility and should have provision for effluent flow
measurement.
Chlorite disinfection system shall be installed considering the following design
specifications.
Parameter
Design flow
Type
No. of Tank
Disinfectant
HRT

Value
average Flow
Contact Tank
≥2
Powdered chlorine
(NaOCl, Ca(ClO)2)
≥ 20

Unit
MLD

Remark

nos

min

UV disinfection system shall be installed considering the following design specifications.
Parameter
Design flow
Type

Value
average Flow
UV disinfection

Unit
MLD

Remark
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7.11. Reed Bed (or such tertiary treatment)
Reed Bed shall be installed for stable treatment efficiency before discharging to river.
Parameter

Value

Unit

Design flow

average Flow

MLD

No. of Tank/basin

≥

BOD Loading Rate

1

≤ 0.05

Remark

nos
kg BOD/m2/day

7.12. Sludge Thickening & Dewatering Machine
The Contractor shall provide dewatering machine to make dewatered cake with minimum
consistency of 22% by weight dry solids. The dewatering machines shall have sufficient
clarifying length and differential RPM so that separation of solids is effective.
Parameter

Value

Unit

Sludge capture rate
Type
No. of equipment

90.0
Mechanical
≥1

%

Remark

nos

7.13. Sludge (Cake) Drying Bed
The Contractor shall install sludge (cake) drying bed to make dewatered cake with minimum
consistency of 60% by weight dry solids.
Parameter

Value

Unit

Type
Drying duration
No. of bed

Solar Sludge Drying System
≥ 20
≥2

day
nos

Remark

7.14. Pipe and Drainage Works
The inflow facilities shall cover all the pipes and manholes required to connect incoming
sewer line to the main inlet of pretreatment units and with the provision of flow measurement
facility. The material of the pipe for this purpose shall be RCC or DWC and manholes shall
be of RCC.
The pipe for connecting to wastewater treatment facilities should be HDPE or DCIP pipe with
watertight or other pipe with equal or better. Velocity of pipe flow should be between
0.6~1.0m/s and pipes are 2installed in two parallel or more for easy O&M. Appropriate
facilities should be installed in order to prevent differential settlement and stagnant air.
The sludge transportation pipe use mortar lining ductile cast iron pipe with durable and
corrosion resistant or use a pipe with higher performance. Pipe flow velocity is 1.0~1.5m/s
as standard, pipe diameter is more than 150mm in order to avoid clogging.
Surface Water Drainage
The Contractor shall provide a surface water drainage system on new roads and pathways
inside treatment area and landscaping area as required. Drainage shall be covered with
steel grating.
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8. CIVIL SPECIFICATION
This section covers the civil and structural specification for concrete, water retaining
structures, steelwork, pipelines and earthworks.

8.1. Codes and Standards
The referenced codes and standards are intended to provide an acceptable level of
quality for materials, products and workmanship.
The latest version of ANSI(American National Standard Institution), BS(British Standard),
DIN(Germany Standard), JS(Japanese Standard), , KS(Korean Standard) and Indian
codes shall be used wherever applicable. In case of conflict, the Contractor shall propose
equipment, materials and processes conforming to one group of codes and standards.
Followed standard code should be mentioned in the detailed design and should be
agreeable to the Project Manager.

8.2. Loadings and Factors of Safety
Load and material factors shall be in accordance with the standards used for the
design.
Pits and chambers below ground shall be designed to be water retaining for the
maximum ground water level and to resist a minimum surcharge of 10kPa (10kN/m2).
Unit Weight for load calculation
For the design of the structures in the DEWATS, the bidder should consider following unit
weigth of different materials for load calculation during structural analysis and design. If
the unit weight of the materials appear different during the test or in the adopted code, the
value shall be so chosen to address the worst scenario of loading and strength of the
material (i.e. to ensure that the likely maximum loading and likely minimum resistance
situation has been adressed appropriately). If any other materials than the list below are to
be used for facilities, the bidder should use actual unit weight from the test of the
material..
Material
Reinforced Concrete

Unit Weight
25.0 KN/㎥

Material
Soil ( Dry )

Unit Weight
19.0 KN/㎥

Concrete

23.5 KN/㎥

Soil ( Under Water )

10.0 KN/㎥

Gravel and Sand

19.0 KN/㎥

Soil ( Saturated )

20.0 KN/㎥

Asphalt Pavement

23.0 KN/㎥

Water

10.0 KN/㎥

Live Load
The bidder should consider following live load for structural analysis and design. The
values indicated in the table is minimum values. If structural design standard used for
bidder states larger unit load of each categories, the bidder should follow the standard
they applied. During detailed design phase, the bidder should consider the actual load of
mechanical and electrical equipment for structural analysis and design.
Categories

Live Load (kN/㎡)

Roof
Office
Laboratory
Electrical Room

2.0
5.0
5.0
10.0
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Categories

Live Load (kN/㎡)
1)

Pumping Station
10.0
Note 1) Weight of pump or other required equipment should be considered separately
2) The bidder should consider the actual load of mechanical and electrical equipment

Earthquake
For the analysis and design of allied structures of DEWATS, any one code described
below may be referred:
The latest version of ANSI (American National Standard Institution), BS (British Standard),
DIN ( Germany Standard) JS (Japanese Standard), KS (Korean Standard) and Indian
codes and Nepal National Building Code and standards shall be used wherever applicable.
The seismic design parameters to be adopted in analysis and design of super structure
shall be assessed as follows:
Site specific seismic hazard analysis shall be carried out to determine the peak ground
acceleration for Operation Basis Earthquake (OBE) of return period of 1 in 200 years and
Maximum Credible Earthquake (MCE) of return period 1 in 500 years and should be
compared with the values obtained from the adopted design code. The higher of these
values shall be used for design. The structure shall be designed for operation based
earthquake (OBE) and checked for Maximum Credible Earthquake (MCE). The structure
shall not undergo excessive damage during MCE.The structures shall be designed for an
importance factor of 1.5 and seismic zone V as described in Nepal National Building Code
NBC 105 and IS1893-2002. While using design code for seismic design, the results of
both NBC105 and IS 1983-2002 shall be evaluated and the worst effect shall be
considered.
Other Load
Other load such as vehicle load, workers, soil pressure, water pressure, buoyancy,
seismic load and other expected during operation of DEWATS should be consider as
guided in international best practices and design standard.
Foundation of Structure
The geotechnical investigation report is provided in the Bidding Document for reference.
However for the purpose of analysis and design of the DEWATS and allied works, the
contractor must carry out CONFORMITY soil investigation at the particular location of the
structures for determining the required design parameters including but not limited to the
shear parameters (c and ø), undrained shear strength, allowable bearing capacity,
compressibility or settlement characteristics of the soil, and other relevent properties as
prescibed by the adopted code. If the test results show that soil properties not suitable for
the construction of structures, the contractor shall design and execute the appropriate
ground improvement techniques on its own cost and get approval of the same from the
employer/consultant..

8.3. Demolition of Existing Structures
This section includes all demolition required on the Works. Principle items are as follows:




Demolition of the existing on-site buildings and structures shown on the plans which
includes dismantling, removal, and off-site disposal of all existing facilities complete
including steel frames, wood structures, electrical poles, concrete footings, fencing,
piping, fittings, concrete foundations and concrete slabs.
Arranging with affected utility providers for removal of equipment owned by them and
disconnection, capping or plugging of utility services to those building to be removed.
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Obtain all necessary permits, licenses and/ or inspections and pay all fees and/or
provide all bonds required for work under this section if required by any governing
authority.

Procedures proposed for the accomplishment of demolition work shall be submitted for
approval by the Employer/Project Manager. The procedures shall provide for the safe
conduct of the work, removal and deposition of materials, protection of property outside
the limits of work, coordination with other work in progress. Methods and equipment to be
used as well as the sequence of operations shall be included. The Contractor’s Project
Manager at the site shall be named and a schedule for completion of the work shall be
submitted for approval.
The Contractor shall record with the Employer/Project Manager, the condition of
structures and other facilities adjacent to or within the areas of work which are not to be
disturbed. Such record shall include the elevations at the top of foundations, location and
extent of existing cracks and other damage, and the description of surface conditions that
exist prior to the start of work. Any cost to record by video the existing conditions including
that of surveying for elevations is to be included in the price for demolition. Submit two
copies of the video tape record.
All materials resulting from demolition work, except as indicated or specified herein, shall
become the property of the Contractor and shall be removed from the site and disposed of
legally. Rubbish, materials and debris shall be removed daily so as to not accumulate on
the site.
Demolish concrete walls, foundations and slabs in small sections. Continuously wet down
debris to prevent creation of dust. Haul all debris or materials promptly from site as they
accumulate.
The existing buildings and structures shown to be removed shall be totally demolished
and removed to the depth of the foundation, footings or slabs. Any resulting voids or
openings below the existing adjacent finish grade shall be filled to the level of the finish
grade. Prior to placement of fill material, ensure that areas to be filled are free of standing
water, trash and debris. Concrete slabs shall be broken up and removed.
The Contractor shall dispose the construction and demolition debris at the landfill sites
located in Sisdole and Okharpauwa.

8.4. Site Clearance and Earthworks
The Contractor shall be deemed to have visited the Site prior to submitting his Tender and
made all necessary inspections and investigations and shall be deemed to have allowed
for these in his Tender including:










means of access and working space;
clearing and grubbing;
nature of the ground and sub-soils including sludge deposited in existing pond;
Solid waste including underground solid waste;
presence of existing buildings, structures and foundations or other hidden obstructions;
level of the water table;
extent of rock;
support to neighboring properties and structures;
all factors affecting the work including any information made available to the
Contractor, either in these documents or by any other source, will not relieve the
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Contractor of his responsibility to decide for himself the nature and extent of the Work
nor will it guarantee that similar conditions will apply on other parts of the Site.
Earthwork shall include all site preparation to the lines, elevations and grades, indicated
on the Drawings including the following:











excavation of all materials of whatever nature encountered; handling, hauling and
compaction of required fill materials; disposal of all excess excavated material;
bracing, shoring and protection work;
preparation of subgrade;
dewatering as necessary;
protection of adjacent property;
backfill;
surface reinstatement;
riprap;
embankment;
Retaining wall and dike.

Soil conditions at other locations may differ from conditions occurring at the boring
locations. The passage of time may result in a change of the subsurface conditions or
water levels at the boring locations. The Employer does not guarantee any statements,
opinions, or conclusions contained in the report. The Contractor shall assume all
responsibility for deductions and conclusions made by him regarding the nature of the
materials to be excavated; the difficulties involved; dewatering; maintaining the required
excavations; and carrying out the work affected by the subsurface conditions at the site of
the works. The Employer shall not be liable for any loss sustained, indicated by or
deduced from said borings, samples, tests, and/or reports, and the actual conditions
encountered during progress of the work.
In addition to these specifications, any unsuitable material encountered below formation
level must be removed and replaced with graded granular material or mass concrete.
Necessary geotechnical investigations shall be carried out for determining type and sizes
of foundations.

8.4.1. Safety and safeguarding
Every excavation that is accessible to the public shall be adequately protected by barriers
or fences, provided with lighting at night and watched to ensure that barricades and lights
are effective at all times.
The Contractor shall suitably safeguard excavations if the depth of an excavation or the
nature of the material excavated renders the sides of the excavation liable to movement
that might endanger the Works or the workmen engaged on the excavation.
This safeguarding may consist of supports by timber or sheeting adequately strutted and
braced, or, if approved by the Project Manager, by a reduction of the slope of the
excavated face or faces so that any danger to the Works or the said workmen is
eliminated.
The Contractor shall make good any fall of earth or rock due to insufficient safeguarding at
his own expense, as directed and by approved means.
Without relieving the Contractor in any way of his responsibility, the Project Manager may
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order additional lateral support for, or the sloping or reduction of the slope of, the sides of
any excavation. During the progress of each excavation, the Contractor shall report to the
Project Manager the presence of bedding planes inclined towards the excavation,
seepage water and any other feature that may affect the stability of the excavation, as
soon as the presence of such feature or features is known. All timbering and sheeting
shall be removed from the excavation at the completion of the work, unless the written
permission of the Project Manager allowing any portion to remain is obtained.

8.5. Concrete and Reinforcement
8.5.1. Concrete
General
Before placing any concrete the Contractor shall make submissions to the
Employer/Project Manager in accordance with the Design Guideline Specification for
Structural Concrete.
Concrete below ground shall incorporate a suitable external protective membrane or coating.
The internal waterproof of water retaining structure shall be epoxy.
Basis of Design:
The structural members of all water retaining structures shall conform to the Serviceability
Criteria set out in the most recently ammended code of Practice ( Euro Code 2 and IS 3370)
for water retaining structures.All water retaining structures shall be designed for Serviceability
Criteria and then checked for the strength criteria; the sectional dimensions and reinforcement
arrangement shall be sufficient enough to satisfy both Serviceability and Strength Criteria. In no
case the crack width shall exceed 0.20 mm. The design shall demonstrate the adequacy of the
member size and reinforcement arrangement for the thermal and shrinkage effects with the
actual restrained conditions.
Durability of Concrete:
A durable structure shall meet the requirements of strength, serviceability and stability
throughout its design working life, without significant loss of utility or excessive unforeseen
maintenance. The required protection of the structure shall be established by considering its
intended use, design working life maintenance programme and actions. The possible
significance of direct and indirect actions, environmental conditions and consequential effects
shall be considered. For assessing the durability of concrete, the exposure condition, minimum
cover to reinforcement, minimum strength class of concrete and maximum water-cement ratio
shall be established and shall conform the requirements of the code ( Euro code and Indian
Code). The maximum cement content shall conform the code requirements for concrete for
water retaining structures. The maximum size of the aggregate shall also satisfy durability
criteria.
Materials for the Concrete
The materials used in the Works shall be of the qualities and kinds specified. Materials shall be
delivered to the Works at least 30 days before it is required for use in work. Delivery shall be
made sufficiently in advance of constructional requirements to enable samples to be selected,
tested and approved by the Project Manager. No material shall be used in the Works until
approved. Materials failing to comply with the approved samples and specification shall be
removed within 24 hours of the instructions of the Project Manager from the Works at the
Contractor's cost.
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 Water
Water used in mixing concrete shall be free from injurious amounts of oils, acids alkalis,
organic material or other deleterious substances. It should be as clean as drinking water.
 Cement
The cement shall be Ordinary Portland cement (OPC) of approved brand and
manufacture and shall comply in all respects with the NS-49/2041 or IS 269- 1967 for
Ordinary Portland Cement. The brand shall be approved before use and storage
procedure shall follow the standard method. It shall be delivered on the site in packages
with an unbroken seal fixed by the makers and plainly marked with the names of Brand
and the Manufacture. It shall be stored in a dry place, in regular piles not exceeding five
bags high and in such a manner that it will be efficiently protected from moisture and
contamination. Set cement should immediately be removed from the work and replaced
by the Contractor at his own expense. If described tests shall be made by taking samples
of cement from stores or elsewhere from the Works the selection of samples and
procedure for testing shall comply with appropriate IS code.
 Aggregate
All aggregates shall conform to IS 383 - 1970. Aggregates shall as far as possible, be
derived from a source that normally produces aggregate satisfactory for concrete, and if
requested by the Project Manager the Contractor shall supply evidence to this effect. If he
is instructed to do so, the Contractor shall supply samples of the aggregate for the
purpose of making preliminary concrete test cubes as hereinafter specified.
Aggregate shall consist of naturally occurring sand and crushed stone. They shall be hard,
strong, dense, durable, clean and free from veins and adherent coating. Flaky and
elongated pieces, beyond specified limit, should be avoided. The water absorption of the
aggregate shall be as minimum as practically possible. The aggregate shall be practically
free from Alkali Silica Reaction (ASR) and shall conform the Alkali Aggregate Reaction
test requirements set forth in the relevant code ( IS 383:2016 or ASTM C1293-18).
Aggregate shall not contain any harmful materials, such as iron pyrites, coal, mica, shale
or similar laminated materials, clay, alkali, soft fragments, sea shells, organic impurities
etc. in such quantity as to affect the strength or durability of the concrete or in addition to
the above for reinforced concrete, any material which attack the reinforcement.
Aggregates, which are chemically reactive with the alkalis of cement, are harmful, as
cracking of concrete may take place.
The aggregate should attain the Aggregate Crushing Value (ACV) and Los Angeles (LA)
Test Values, as specified.
 Fine Aggregates
The fine aggregate shall be natural sand or sand derived by crushing suitable gravel or
stone and shall be free from coagulated lumps. Sand derived from a stone unsuitable for
coarse aggregate shall not be used.
The fine aggregate shall conform to the requirements of IS 383 - 1970. Fine aggregate
shall contain no more than 3% of material removable by decantation test or more than 1%
removable by dry tube. The total of coal, clay lumps, shale, soft fragments and other
deleterious substance shall not be more than 5%.
The percentage of clay lumps shall be determined by examining the various fractions that
remain after the material has been tested for grading. Any particulars that can be broken
with fingers shall be classified as clay lumps and the total percentage of clay lumps shall
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be determined on the basis of the total original weight of the sample. The fine aggregate
shall be well graded from fine to coarse and shall meet the gradation requirements.
The sand should pass the specified organic test value.
Blending will be permitted in order to meet the gradation requirements for the fine
aggregate. IS, BS and ASTM Grading Requirements for Fine Aggregate.
 Concrete Admixture
The admixture shall be mandatorily be the part of concrete mix to improve the durability,
permeability and strength of concrete and shall be mixed as specified. The use of
plasticiser and super plasticiser is advised to minimize water cement ratio for achieving
less permeable, high density and high strength concrete.The choice of the admixture shall
be based on the best practices and relevant international standard in concrete work of
waste water structures to improve the strength, corrosive resistance and water proofing
quality of concrete. The prior approval from project Manager shall be required for selection
of admixture.
Minimum amount of admixture material by weight of cement shall be mixed in the
concrete as per the specific standards of additives. The mixing shall be done with the
cement and methods of mixing to make concrete shall be as specified below.
Mixing Concrete
The concrete shall be mixed in a power driven machine of the batch type, no hand mixing
being allowed. The mixer shall be large enough to admit the use of one cement bag or
container or whole multiples of bags or containers at a time. The mixing shall continue
until there is a thorough distribution of the materials and the mass is uniform in
consistency and color. The period of mixing, judged from the time that all the ingredients
including water are in the mixing drum shall be as ordered by the Employer/Project
Manager but shall not be less than 2 minutes or 20 revolutions of the drum whichever is
the longer. Should there be for any reason a stoppage of greater than 30 minutes, the
drum or other containers of the mixer shall be thoroughly washed and cleaned before
mixing is resumed. On completion of the mixing the concrete shall be discharged onto
clean boards or into clean barrows.
The method of discharge from the mixer shall be such as to cause no segregation
whether partial or otherwise of the concrete materials.
The weighing and water dispensing mechanisms shall be maintained in good order. Their
accuracy shall be maintained within the checked against accurate weights and volumes
when required by the Employer/Project Manager.
The mass of cement and of aggregate indicated by the mechanism employed shall be
within a tolerance of 2% of the respective mass per batch agreed by the Employer/Project
Manager. The mass of the fine and coarse aggregates shall be adjusted to allow for the
free water contained in them. The water to be added to the mix shall be reduced by the
quantity of free water contained in the fine and coarse aggregates, which shall be
determined by the Contractor by a method approved by the Employer immediately before
mixing begins and further as the Employer/Project Manager requires.
TRANSPORTING AND PLACING CONCRETE
Concrete shall be taken from the place of mixing to the place of depositing by approved
methods which will prevent the segregation or loss of the ingredients and which are
sufficiently rapid to ensure that the concrete does not commence to set before it is
compacted in position.
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The concrete shall be deposited as near as possible to its final position in the Works and
shall not be allowed to flow into position. Deposition of the concrete through chutes shall
not be permitted and neither shall the concrete be dropped freely from a height exceeding
2.0 m.
No concrete shall be placed in a foundation until the extent of excavation and the
character of bearing material have been approved and no concrete shall be placed in any
structure until the placement of reinforcing steel and the adequacy of the forms and
falsework have been approved.
The concrete shall be placed in its final positions as soon as possible after it has been
mixed, and in any case before the initial set has taken place. The Contractor shall ensure
that concrete which has already been placed in position and commenced to set is not
disturbed by the placing or compaction of further concrete nearby. All concrete shall be
carefully worked around and between reinforcement and all other embedded fittings
without such reinforcement or fittings being disturbed. Concrete is to be worked well up
against whatever surface it joints.
No concrete shall be mixed or placed when the light is insufficient, unless an adequate
and approved artificial lighting system is operated and such night work is approved by the
Employer/Project Manager.
COMPACTING CONCRETE
 Tamping
All concrete shall be thoroughly compacted to the maximum with approved rammers
without any segregation in its final position before it commences to set. Care shall be
taken to ensure that the use of spade type rammers does not cause segregation of the
aggregates and water.
Initial compaction of slabs shall be with approved rammers and compaction by a screed
board shall be limited to that required for the final shape and finish. During the placing and
compaction of reinforced concrete, a competent steel mixer shall be in attendance to
adjust and correct if necessary the position of the reinforcement.
 Vibrating
Concrete shall be compacted by vibrating with an approved vibrator. The vibrators shall
not be attached to any reinforcement or embedded fitting and where vibrators of the
immersion type are used, care shall be taken to ensure that they do not come into contact
with the reinforcement or embedded fittings. Freshly placed concrete shall not be vibrated
in a manner likely to cause damage to concrete in other parts of the Works which has
already taken its initial set. Concrete shall not be vibrated in such a manner and to such
an extent as to cause segregation of the constituent materials. If shutter type vibrators are
used they shall be augmented by immersion type vibrators if the thickness of the concrete
member is more than 15 centimeters.
CURING OF CONCRETE
All concrete shall be protected from the harmful effects of sunshine, drying winds, rain,
flowing water, or other adverse effect. For at least 7 days after placing, the concrete shall
be prevented from drying out by being sprayed with fresh clean water and covered with
hessian, clean sand or other approved material which shall be kept wet.
Whenever approved by the Employer/Project Manager, membrane curing of concrete with
an approved liquid may be used as an alternative to curing with water except that
membrane curing liquid shall not be applied to surfaces of concrete from which the
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shuttering has been struck, until the concrete has been inspected and approved by the
Employer/Project Manager.
The concrete curing compound shall comply with the following requirements:









Only products which have been proved to be effective through extensive use shall be
proposed and manufacturers’ literature shall include recent test certificates illustrating
effective quality control and high curing efficiencies.
All materials shall be supplied in the containers marked by the manufacturer with his
name, date of manufacture, shelf life, pot life and instructions for handling and
application.
The liquid shall contain a white or silver color pigment in sufficient quantity to give a
uniform color when applied to the concrete surface.
The liquid shall be of such chemical composition and consistency that it can be applied
by an approved mechanical sprayer in fine spray to produce an even, uniform,
impervious, continuous film within one hour of application which will not crack, peel or
disintegrate within three weeks of application.
Curing compounds shall not be applied to surfaces to which further concrete or a
surface finish is subsequently to be bonded unless the approval of the
Employer/Project Manager is obtained to the use of a water soluble type.

The Contractor shall ensure that all concrete is adequately protected against inclement
weather until properly set and shall if necessary provide additional protection to that
specified above.
TESTING OF CONCRETE
The compressive strength (cube strength) for Portland cement concrete shall be in
accordance with IS 456 –2000 or equivalent code of practice of concrete. During the
progress of the work 15 cm cubes shall be made as per IS 456-2000 or equivalent as
necessary and tested in accordance with IS 516-1959 or equivalent. All expense in
connection with the cube tests shall be borne by the Contractor.
JOINTS IN CONCRETE
The timetable for the depositing of concrete between construction joints should be so
arranged that no face of concrete shall be left for more than 20 minutes before fresh
concrete is deposited against it. Pauses for meals, servicing of machines, changes of
shift, etc., and the distribution of concrete among the positions where work may be
proceeding simultaneously must be carefully organized to ensure that the above
mentioned interval shall not be exceeded.
 Construction Joints
Construction joints shall be as shown on the Drawings or as directed by the Employer. If
the Contractor wishes to make additional construction joints he shall obtain the prior
approval of the Employer/Project Manager. Such approval may include the provision and
placing of additional reinforcement at the Contractor's expense. In case of water retaining
structure, water stop is required to each construction joint.
Construction joints shall be formed by inserting temporary vertical stopping-off boards to
form tongue and groove joint with the concrete placed subsequently except if separately
detailed on the Drawings. Unless otherwise shown on the Drawings construction joints
shall be located as near as possible to the position of minimum shear and tensile stress in
the concrete.
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 Jointing Fresh to Set Concrete
At a construction joint, the face of the previously placed concrete shall be cleaned of any
skin or laitance or loose material by brushing with a wire brush or other approved method
and washing with clean water. Insecurely held aggregate shall be removed. Excess water
shall be removed and the surface while still wet shall be covered with 1:2 cement mortar
which must be vigorously stippled into the surface by means of a suitable stiff brush, the
depositing of the fresh concrete following closely.
 Expansion Joints
Expansion joints shall be constructed at positions shown on the Drawings or as directed
by the Employer/Project Manager and shall be formed according to the instruction and
dimensions shown on the Drawings.
Filled expansion joints shall be provided at every 6 m or as shown in the drawings and/or
directed by the Employer/Project Manager for the kerb and concrete backing. Any
excavated surface for the concrete bedding should be watered and compacted to a
minimum 95% of optimum density.
INSPECTION OF CONCRETE
The Contractor shall not proceed with the surface finish or making good of concrete
surfaces until he has received the Employer's/Project Manager’s permission to do so and
he shall not apply cement slurry or mortar or any other coating to the concrete surfaces
from which the shuttering has been struck until the concrete has been inspected and
approved by the Employer/Project Manager.
FAULTY CONCRETE WORK
The Contractor shall on the written instruction of the Employer/Project Manager remove
and reconstruct any such portion of the work which in the opinion of the Employer/Project
Manager is unsatisfactory as regards quality of concrete, incorrect dimension of the cast
portion, badly placed or insufficient reinforcement, honeycombing or other such cause as
shall render the construction not up to the standard required and which in the opinion of
the Employer/Project Manager may affect the strength or durability of the construction.
REPAIRS TO CONCRETE
The method of repairing and replacing defective concrete which the Contractor proposes
to adopt shall be submitted to the Employer/Project Manager for prior approval and the
repair shall be carried out in such manner as the Employer may direct or approve.
SUPERVISION OF CONCRETE WORK
Throughout the progress of the concrete work the Contractor shall employ and provide
such supervision as is necessary to ensure






the day to day control of the quality of the concrete and
the mixing, transporting, placing, compacting, curing and protection of the concrete,
and
the carrying out of all testing as specified herein and any further testing which the
Employer/Project Manager may require, and
the conducting of investigations as the Employer/Project Manager may require, and
the preparation of reports and the keeping of such records as the Employer/Project
Manager may require.

FINISHING OF CONCRETE
All concrete surfaces (except top faces of culvert decks) not requiring shuttering shall be
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trowelled to a smooth dense surface with the minimum of cement and fine particles being
brought to the surface and shall be free from irregularities. Top faces of culvert decks shall
be carefully screeded and tamped to the required shape and to a dense surface with the
minimum amount of cement and fine particles being brought to the surface and should be
free from irregularities greater than 3 mm in height or depth.
Shuttered surfaces of concrete which will always be in contact with the ground may be
cast against sawn timber. All other exposed shuttered surfaces including precast concrete
shall be cast against steel, plywood or planed timber formwork and shall be carefully
rubbed down with carborundum to remove all imperfections and irregularities. Surfaces
which are honeycombed, porous or irregular and which in the opinion of the
Employer/Project Manager do not comply with the Specification shall be cut out and
replaced with sound concrete as directed by the Employer/Project Manager.
The cost of all normal surface finishes and making good shall be deemed to be included in
the tendered rate for the concrete.
READY MIXED CONCRETE
Concrete obtained from a single supplier of ready-mixed concrete may be used in the
Works subject to the approval of the Employer/Project Manager. Such approval will not be
given until the Employer/Project Manager is satisfied that the organization and control of
the manufacture and delivery of all ready-mixed concrete is in accordance with the
requirements of this Specification.
Mixing shall continue for the number and rate of revolutions recommended in accordance
with Standard, in the absence of the manufacturer’s instructions, mixing shall continue for
not less than 100 revolutions at a rate of not less than 7 revolutions per minute. Pumping
concrete through delivery pipes may be permitted but only with the prior approval of the
Employer/Project Manager. Remixing of concrete which has commenced to set shall not
be allowed and in no case shall such concrete be used in the Works.

8.5.2. Reinforcement Steel
General
This work shall consist of furnishing, fabricating and placing steel reinforcement bars of
the grade, type, quality, size, shape and quantity designated, all in accordance with these
Specifications and the details shown on the Drawings.
The Contractor shall be responsible for furnishing reinforcing steel in sufficient quantity
and of the proper sizes, lengths and shapes shown on the Drawings for any given
structure.
Reinforcement, including concrete cover to reinforcement, shall be as specified in the
Design Guideline Specification and shall conform the durability requirement. The value of
the minimum cover to the reinforcement shall be complied with the Standard.
Bending and Cutting Schedules
The Contractor shall prepare for his own use bar bending schedules and bar lists, cutting
schedules, lap joint and sheet lists for wire fabrics for each individual structure and shall
be responsible for ensuring that correct information is given when ordering reinforcement.
If requested copies of these schedules, lists and orders shall be submitted to the
Employer/Project Manager for his approval. Steel bar supports shall be included in the
bending schedules.
Protection and Cleaning
Reinforcement shall be protected at all times from damage, and when placed in the
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structure shall be free from dirt, loose mill scale, rust scale, paint, oil, or other foreign
substance. All reinforcing steel shall be carefully cleaned of all set or partially set
concrete, shutter oil or paint which may have been deposited during the construction of
adjacent works.
Bending of Bars
Steel reinforcement shall be cut from straight bars free from kinks and bends or other
damage and shall be bent cold by experienced competent workmen. Bars shall be bent in
a bending machine designed for the purpose and approved by the Employer/Project
Manager. Any reinforcing bar that had already been bent shall not be re-bent at the place
of the previous bend.
Cutting of Wire Fabrics
Wire fabric reinforcement shall be cut straight from the sheets. Cutting of sheets shall be
done in such a way as to limit the loss of material. The use of off-cuts in the Works will not
be permitted.
Construction of Reinforcement
Steel reinforcement shall be stored on timber packing clear of the ground. The steel bars
shall be free from sharp deformations, rolled-in slivers, deep recesses or surface
faults/blemishes which could result in inefficient or inadequate coating. When fixed in the
work and immediately prior to concreting, steel reinforcing shall be entirely free from loose
mill scale, loose rust, oil, grease, paint, and all other deleterious and extraneous material.
Before ordering reinforcing steel, the Contractor shall prepare bar bending schedules at
his own cost and submit them to the Employer/Project Manager for his approval. Bar
schedules shall show the weight of each bar, the total weight of each bar size and the
total weight of bars, and bending diagrams for bars.
The Contractor shall also provide and submit to the Employer for approval any working
drawings additional to the Contract Drawings, which may be found necessary for the
production of bar bending schedules or for the completion of the Works.
The Employer’s/Project Manager’s approval of the Contractor’s working drawings and bar
bending schedules shall in no way relieve the Contractor of responsibility for the
correctness of such drawings or schedules.
Steel reinforcement shall be bent accurately to the shapes and dimensions shown on the
approved bar bending lists or drawings. Bars shall be bent round mandrels of the requisite
diameter.
Cutting or bending by the application of heat is not permitted. Where fabric reinforcement
is required to be bent it shall be done cold, either using a bending machine or swage
blocks and hooks.
Welding of reinforcement shall only be permitted when approved in writing by the
Employer/Project Manager. The Contractor shall submit full technical details of his
proposed procedures prior to seeking approval.
Hot rolled high yield bars shall not be straightened or bent again, having once been bent.
If the Employer/Project Manager gives approval to bend mild steel reinforcement
projecting from the concrete, the internal radius of bend shall not be less than four times
the nominal size of the bar.
Links, hoops, stirrups are generally to be bent round pins of the same diameter as the

Construction of DEWATS at Gokarna & Hanumanghat

Section 6 - Employer’s Requirements

6a-67

bars they are to embrace. Where however, such bars are less in diameter than twice the
diameter of the link, the radius of the bend shall be equal to the diameter of the link.
(a) Placing Reinforcement
The number, size, form and position of all reinforcement shall, unless otherwise directed
or authorized by the Employer/Project Manager, be strictly in accordance with the
Drawings. Nothing shall be allowed to interfere with the disposition of the reinforcing bars.
Bars generally must be of the required lengths. Welding of the bars will not be permitted..
The Employer/Project Manager may approve certain lappings under special conditions.
All intersecting bars shall be bound together with steel wire with the ends of the wire
turned into the main body of the concrete.
(b) Maintaining Reinforcement in Position
Concrete cover blocks shall, unless otherwise directed, be used between the
reinforcement and the bottom and sides of the forms to ensure correct placing and cover
of the bars. The strength of such concrete cover blocks shall be not less than that of the
main concrete.
The reinforcement shall be assembled as dimensioned on the Drawings within tolerances
appropriate to the structure. It shall be firmly held in position by wire ties and concrete
blocks or other approved spacers designed to maintain the correct clear cover of concrete
over steel reinforcement. They shall be as small as possible consistent with their purpose,
and of a shape acceptable to the Employer/Project Manager. Minimum cover to
reinforcement shall be as specified. The position of spacers and their method of use shall
be approved by the Employer/Project Manager. No concrete or reinforcement shall be cut
in any way except by permission in writing from the Employer/Project Manager.
Concrete cover blocks shall be manufactured to the same specification as the surrounding
concrete. When tested in accordance with the approved standard the water absorption
shall not exceed 2% for samples up to the age of one month at the time of test. Wire cast
in the block for the purpose of tying it to uncoated reinforcement shall be of stainless and
shall be rust and contaminant free.
Spacers shall be of rust-proof material and shall not produce staining, or otherwise be
detrimental to the concrete or steel.
Nothing shall be allowed to interfere with the disposition of any member of the
reinforcement and the Contractor shall take special precautions that it is not only correctly
placed, but remains undisturbed during the placing and setting of the concrete, and that it
has not been contaminated with release agent or any other substance which will prevent
the best possible bonding of steel and concrete.
With the approval of the Employer mild steel reinforcement may be temporarily bent aside
at construction joints.
The bending of high yield bars, epoxy coated reinforcement and fabric reinforcement at
construction joints is not permitted.
The greatest care shall be taken to prevent any displacement or bending of the members
of the reinforcement adjusted and temporarily fixed in position before commencement of
the concreting. Reinforcement temporarily left projecting from the concrete at construction
of other joints shall be adequately protected against displacement both during concreting
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and afterwards and shall not be bent out of position unless agreed by the Employer's
Representative. During concreting, a competent steel fixer shall be in attendance to re-set
any reinforcement inadvertently displaced.
(c) Approval of Reinforcement Before Concreting
The Contractor shall in all cases request the approval of the Steelwork by the Employer's
Representative in sufficient time to allow an inspection to be made and shall not
commence concreting until such approval is obtained. The period between the
Contractor's request for approval and his intention to commence concreting shall not be
less than one clear normal working day and the Employer's Representative may require a
longer period if, in his opinion, the reinforcement is of such complexity as to require it.
Such approval shall not absolve the Contractor of his responsibilities under the Contract.
Formwork and temporary work shall be in accordance with the Design Guideline
Specification for Cast- in-Place Concrete Forms and Accessories.

8.5.3. Form Ties
Form ties shall be provided with a plastic cone or other suitable means for forming a
conical hole to insure that the form tie may be broken off back of the face of the concrete.
The maximum diameter of removable cons for rod tie, of other removable form-tie fastener
having a circular-section, shall not exceed 40mm and all such fasteners shall be such as
to leave holes of regular shape for reaming. Form ties for water retaining structures shall
have integral water stops that tightly fit the form tie so that they cannot be moved from
mid-point of the ties.

8.6. Buildings
Any building/buildings to be constructed at site should be in the consultation with the
client’s architect and it should be approved by the Project Manager.
Buildings shall be designed and constructed to the relevant Design Guideline
Specifications. Buildings shall be water and damp proofed in accordance with Design
Guideline Specifications.
Works in this section consists of furnishing of all labor, materials, apparatus and
appurtenant work in connection with building trade work.
The work includes, but is not limited to the following:










Brick Masonry Construction
Roof Construction
Floor and Wall Finishes
Glass and Glazing
Miscellaneous Metal
Carpentry
Ceiling
Miscellaneous Structural Work.
Field Painting.

Shop drawings shall be submitted prior to fabrication of any work. Shop drawings shall be
based on the Drawings, specification, and field measurements and shall present complete
information as to fabrication, installation and proper fitting with other construction.
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Prior to commencing construction, a sample panel shall be erected, 1 meter square
showing brick, bonding, jointing and mortar. Materials intended for use in the construction
shall be displayed and method demonstrated and Employer's/Project Manager’s approval
shall be obtained. Completed work shall uniformly match selected and approved sample.
Samples of the following work for approval of the Employer/Project Manager shall also be
submitted.







Plastering
Flooring
Joinery
Tiling
Door & window where requested
Painting

All buildings should be protected against fire hazard in accordance with the Standard and
relevant Nepal laws.
All buildings should be designed water supply system including water tank and sewage
system including septic tank in accordance with the Standard and relevant Nepal laws.

8.7. Water Retaining Structures
Basis of Design:
The structural members of all water retaining structures shall conform to the Serviceability
Criteria set out in the most recently ammended code of Practice (Eurocode 2 and IS 3370)
for water retaining structures.All water retaining structures shall be designed for
Serviceability Criteria and then checked for the strength criteria; the sectional dimensions
and reinforcement arrangement shall be sufficient enough to satisfy both Serviceability
and Strength Criteria. In no case the crack width shall exceed 0.20 mm.
For ultimate limit state conditions, liquid levels shall be taken to the tops of walls assuming
that the liquid outlets are blocked. For serviceability limit state conditions the liquid level
shall be taken to the working top level or the overflow level as appropriate to working
conditions.
Testing for water tightness shall be carried out prior to any backfilling around the structure
is carried out.
Impervious water stops shall be provided at all movement, contraction and construction
joints and located to accommodate the anticipated movement during and after
construction.
A facility for draining or dewatering all basins and tanks shall be provided. Where
feasible this facility shall allow draining by gravity. Basins and tanks shall be provided
with sloping floors and drainage pits as appropriate. Drainage facilities shall be provided
such that each compartment or train of a basin or tank can be emptied independently
without affecting the operation of the other compartments or trains.
Minimum wall thickness shall be 200mm for walls with a single layer of reinforcement
except for low walls. Walls with two layers of reinforcement shall generally be a minimum
300mm thick. Also, the thickness of foundation floor slab shall generally be minimum
500mm. Contractor shall decide the thickness of walls and slab through the structural
analysis in consideration of soil conditions and depth of structures.
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Epoxy coating shall be used for internal surface of the water retaining structures. Asphalt
or membrane shall be used for external surface which contacts with soil.

8.8. Testing of Concrete Roofs
Concrete roofs of structures which are to contain water shall be watertight and shall,
where practicable, be tested prior to the installation of any waterproof membrane by
ponding with water to a minimum depth of 25 mm for a period of 24 hours.
Where this is impracticable, the roof shall be thoroughly wetted by continuous hosing of
not less than 6 hours. In either case, the roof shall be regarded as satisfactory if no
leaks or damp patches show in the soffit.
The roof covering shall be completed as soon as possible after satisfactory
testing.

8.9. Testing of Water Retaining Concrete Structures
After all pipes penetrating the external wall have been cast in, and also cleaning and as
far as practicable before any filling is placed against the outside wall faces, water
retaining structures shall be filled at a uniform rate of not greater than 2m in 24 hours. A
period of 3 days shall be allowed by the Contractor for stabilization, after which the water
level shall be recorded by approved means at daily intervals for a 7 day test period.
During the test period the total allowable drop, after allowing for evaporation and rainfall,
shall not exceed 1/500 of the average water depth of the full structure or 10 mm,
whichever is the less.
Notwithstanding the satisfactory completion of the above test, any leakage visible on
the outside faces of the structure shall be stopped. Any caulking or making good of cracks
in the walls shall, where practicable, be carried out from the inside face.
The hydraulic test shall only be carried out after successful completion of a roof test. The
depth of water for the hydraulic test shall be as follows:




Emergency overflow weir level plus design depth of flow over the weir plus 100mm, or
Outlet weir level, the weir device being in place before the test commences, or
If there is no weir outlet, the maximum depth of liquid under any normal, fail safe or
possible emergency condition.

The Contractor shall ensure that his structural design will accommodate the test depth
of water when the test is undertaken.
Adjacent internal chambers within a structure shall be tested sequentially with the
adjacent chambers empty.
On satisfactory completion of the test, the structure shall be emptied as far as
practicable, unless the water can be used for subsequent activities.
For open topped structures the Contractor shall supply and locate, adjacent to the
structure to be subjected to the test, an open plastic tank of minimum plan area of 1m2.
This tank shall be filled to 50 mm below the top and a level gauge used to assess
allowance for rainfall and evaporation during the test on the structure.

8.10. Testing of Non- Water Retaining Concrete Structures
After cleansing, and before any external fill is placed against the structure, it shall be filled
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to its overflow level at a rate approved by the structure manufacturer or detailed in the
Contract. The water level shall then be recorded by an approved means for 3 days. The
tank shall be deemed to have passed the test if there is no discernable change in water
level after taking account of rainfall and evaporation, and that there are no visible sign
of leakage from the walls or base of the structure.
This test shall only be carried out after a successful test of any roof structure. Internal
compartments shall be tested separately.

8.11. Inspection and Survey
Structures that are to be retained shall be inspected visually and all exposed
reinforcement, rust stains, cracks and visible leaks shall be recorded.
All cracks shall be investigated and their cause established. Straight horizontal and
vertical cracks may follow the reinforcing bars. Such cracks should be drilled to check the
presence of steel. Any steel bars found near cracks shall be checked for corrosion.
A concrete condition survey shall be carried out on all such areas and shall extend to an
area one meter beyond the visible damage. The concrete condition shall determine if the
render or the concrete is hollow or flaking.

8.12. Pipe Works
The Contractor shall furnish all pipes, fittings, adapters, hydrants and other materials of
the various sizes and diameters, complete with jointing materials in accordance with
specifications.
Reinforced concrete pipes and fittings shall comply with the requirements of NS 80/2042,
IS 458-2003 or higher quality. Prefabricated concrete pipes, built according to provisions
IS 458-2003 "Specification for Pre-cast concrete pipe" or higher quality. All the test should
be done by the contractors expenses in the presence of Project Manager's
Representative. Rubber ring chords used in pipe joints shall conform to Type 2 of IS 5382
or equivalent or higher quality.
All pipes fittings shall be in every respect suitable for storage, installation, use and
operation in the condition of temperature and humidity appertaining in Nepal.
The materials to be furnished under this Contract shall be the product of a manufacturer
who has designed and manufactured similar materials having a record of successful
operation.
All pipes, fittings, hydrants and accessories furnished shall be new and from a current
manufacturer. A certificate from the manufacturer stating that the materials furnished are
new and out of a current manufacture shall be furnished to the Employer/Project Manager.
The Contractor shall provide the following site pipework systems:




Sewer pipeline from the site boundary to allow connection to the new incoming sewer.
Sewer pipework to divert the flow from the existing facility incoming line to the new
DEWATS inlet chamber or manhole (if it is necessary).
On site sewer lines to bring sewage from the Administration Building, the Network
Maintenance complex and the Gate House, etc. to connect up to the incoming sewer
lines to the Equalization Tank.
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Connections for drainage from Treatment Building and to connect up to the incoming
sewer lines to the Equalization Tank.
Water supply lines to the Administration Building, Network Maintenance complex, Gate
House, Inlet Treatment Building, Biological Treatment Building, Sludge Treatment
Building, and fire hydrant system. The Contractor shall provide the necessary storage
and boosters necessary to provide a secure water supply to the Plant.
All sewage (wastewater) transport lines and sludge transport lines between the
reactors
Storm water drainages and Sanitary lines in the DEWATS sites.

8.13. Steel Works
Structural steel works and fixings shall be in accordance with the Design Guideline
Specification.
Steel works shall be protected in accordance with the General Mechanical Specification
contained within this document.
For all fabricated steel works the Contractor shall submit fabrication details, and drawings
and calculations for the approval of the Employer/Project Manager prior to the
manufacturer of any of the items.
Miscellaneous steel works comprise the following main items:









open mesh flooring and gratings including framework and supports;
manhole covers;
bar screens and accessories in overflow chambers and outfalls;
cylinders for steel cylinders type pipes;
flanges and bolted connections;
anchoring;
step irons, ladders and pipes
staircases, landings and platform

Structural steel works comprises the fabrication and erection of the following:








columns and beams
gratings, including frameworks
hatches, including frameworks
angles for protection of edges, including anchors
ladders
staircases, landing and platforms
other structural steelwork associated with the specified mechanical and electrical plant.

8.14. Repair of Cracks in Building and Non-water Retaining Structure
Any leaks must be repaired with crack injection as specified below:
a. Crack injection procedures for cracks greater than 0.5mm wide


A 10mm wide and deep groove shall be formed along the crack using appropriate
percussion, sawing or water jetting equipment.
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All contaminants, dirt or fine particles shall be removed, preferably by vacuuming or
flushing with water or other effective cleaning solutions (not river or seawater). The
solution shall be flushed out with compressed air and given adequate time for drying.
The groove shall be sealed on the inside face with an appropriate gun-applied
elastomeric sealant in strict accordance with the manufacturer’s instructions.
Alternatively, crack sealing by resin injection may be carried out.

b. Crack injection procedures for cracks greater than 0.3mm wide but less than 0.5mm
wide
















Cracks of width 0.3mm-0.5mm shall be resin injected with a low viscosity epoxy resin
(or similar) under pressure.
Cracks shall be cleaned where possible and practical. (Note: It is important to
recognize the practical implications of complete crack cleaning. Reasonable evaluation
should be made of the extent and necessary cleaning. Trial cleaning may be required)
Surface cracks shall be sealed to keep the epoxy from leaking out before it has gelled.
Extreme caution must be exercised when injecting cracks that are not visible on all
surfaces.
Install entry and venting ports to the crack system, by using fittings inserted into drill
holes, bonded flush fitting or by interruption in the seal using gaskets. Similar methods
of installation may also be considered if they can be demonstrated to provide
satisfactory results.
If injection can be carried out from both sides of the member, the injection ports shall
be placed at a spacing of slightly less than half of the member thickness.
If the injection can be carried out from one side only, injection ports shall be placed at a
spacing of slightly less than the member thickness or the crack depth.
Batch mix epoxy in strict accordance with the manufacturer’s instructions. Mix only the
amount that can be used prior to commencement of gelling of the material.
Alternatively, continuous mixing procedures shall be used in accordance with the
manufacturer’s recommendations if practical (e.g. for use with fast-setting adhesives
with short working life).
The epoxy shall be injected using suitable injection equipment that is compatible with
the injection materials used. The injection shall be completed in strict accordance with
the manufacturer’s application procedures. All injection ports shall be capped when the
crack is completely filled.
The vacuum-assist method of injection, using negative pressure, may be used if
considered practical and cost effective.
The surface seal shall be removed by grinding or by other means as appropriate once
the injected epoxy has cured.

c. Crack injection procedures for cracks less than 0.3mm wide



Complete sealing of cracks down to 0.1mm widths shall be by resin injection.
Alternatively, the concrete surface shall be coated with a low-viscosity resin based
material (or similar).

8.15. Pipeline Test
a. The Contractor shall submit for the Project Manager's approval, details of his

Construction of DEWATS at Gokarna & Hanumanghat

6a-74

Section 6 - Employer’s Requirements

proposed methods and program for testing (including details of test equipment) and
shall arrange for all tests to be witnessed by the Project Manager, or other person
appointed by the Project Manager. The Contractor shall provide all things necessary
for carrying out testing and cleaning including water, pumps, compressors, gauges,
piped connections, stop ends, and all other temporary works. Pipelines shall be
properly completed and supported before being put under test except as hereinafter
detailed. No testing will be permitted until ten days after thrust blocks and other
holding down works have been completed. Trenches shall not be left open at joints
prior to testing pipelines except in exceptional circumstances and as permitted by the
Project Manager who may lay down certain restricting conditions. In addition to any
tests of individual joints or other interim tests, which may be specified elsewhere, the
Contractor shall submit all parts of the pipelines to a flnal test. Notwithstanding the
foregoing, the Contractor may at any stage of construction, carry out such other tests
as he considers desirable to check materials and workmanship on the pipeline but this
shall not relieve the Contractor of his obligations to achieve successful tests under the
Contract. All water required for testing and cleaning the pipelines shall be treated or
raw water, depending on the final product to be carried by the pipeline, and shall be
provided by the Contractor at his cost. The Contractor should note that neither the
satisfactory testing of pipeline, section of a pipeline or any other pipework, nor the
acceptance of such testing by the Project Manager or his representative shall in any
way relieve the Contractor of any of his responsibilities and obligations under the
Contract. The Contractor shall notify the Project Manager at least 24 hours before
hand of his intention to test a section of pipeline having been satisfied, in the first
instance, that the section of pipeline to be tested in the presence of the Project
Manager is satisfactory in all aspects.
b. All gravity flow pipelines shall be tested by the following tests, to be selected by the
Engineer. The Contractor shall, at his own expense, furnish all equipment and
materials for making the test. Test shall be performed before backfilling is
commenced. Tests shall be performed after backfill and compaction is complete,
dewatering system removed and after all utilities are in the ground including sewer
laterals, but prior to placing of permanent resurfacing. Tests shall be performed in the
presence of the Engineer, and shall include the main and laterals as a unit. All pipes
are to be clean and empty at the time of testing. When leakage or infiltration exceeds
the amount allowed by the specifications, the Contractor shall, at his own expense,
overhaul the pipe and make the necessary repairs or replacements in accordance with
the specifications to reduce the leakage or infiltration to the specified limits. Any
individual detectable leaks shall be repaired, regardless of the results of the test.
Leakage tests shall be made on completion of gravity pipe lines as described
hereinafter.
1)

leakage due to internal pressure (water-test). All the joints of the pipeline shall
be able to withstand a pressure of a minimum 5m head of water, above the
crown of pipe at the highest point of pipeline without leakage. Testing shall be
carried out before backfilling of the trench. A layer of embedding soil equal to
the diameter of pipe shall be laid over the pipe to prevent the lifting of pipe while
applying test pressure. However all the joints shall be left open for the purpose
of inspection for leakage if any. All branches and open ends shall be closed
with stoppers, secured with longitudinal braces/thrust block, before testing
commences. Water shall be filled from the lowest point and air allowed to
escape through an air vent fixed for the purpose at the highest point of the pipe
line section under test. The diameter of air vent shall be about one and half
times the diameter of water inlet pipe to allow easy escape of air. No entrapped
air shall remain in the pipeline while testing. A pressure of 5 m head of water
shall be maintained for one hour to allow initial absorption of water. After that
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test pressure shall be maintained for 15 minutes and water added shall be
measured. If water consumption in 15 minutes does not exceed 0.1 litres/m2 of
wetted inner pipe surftce and if there are no visible leakage through joints the
pipeline shall be treated as passed.
2)

c.

leakage due to infiltration. The upper ends of the sewer and laterals shall be
closed suficiently to prevent the entrance of water and the pumping of
groundwater shall be discontinued for at least three days prior to the test for
infiltration. The infiltration shall not exceed one litre per mm diameter per
kilometer per day of that portion of sewer being tested, and includes the length
of house 1aterals entering this section. The total length tested in one section
shall not exceed 1000 m in length. This length is dependent upon the type of
deflection measuring equipment proposed by the Contractor if flexible pipes are
used.

Pressure pipelines carrying liquids shall be pressure tested as specified herein.
1)

Gauges used for testing pressure pipelines shall be either of conventional
circular type, not less that 300 mm diameter, calibrated in metres head of water
or shall have a digital indicator capable of reading increments of 0.1 metre
head. Before any gauge is used, the Contractor shall arrange for it to be
checked independently and a dated certificate of it saccuracy shall be provided
to the Project Manager. One additional gauge as above shall be handed over
to the Project Manager 's representative for purposes of verification during
testing. Calibration of pressure gauges shall be carried out by the Contractor, at
regular intervals, as required by the Project Manager.

2)

The Contractor should note that since valves cannot be guaranteed to be
perfectly drop-tight testing against closed valves shall not be permitted unless
with the written approval of the Project Manager. The "open" ends of the
pipeline (or sections thereof) shall normally be stopped off by blank flanges, or
cap ends, additionally secured where necessary by temporary struts and
wedges. No claims whatsoever will be entertained on account of leaking valves,
or any other difficulties in closing of lengths of pipework for testing, which shall
be entirely at the Contractor's expense.

3)

The Contractor shall remain responsible for the care of the works during testing
of the pipework. For purpose of interim testing, the pipeline shall be divided into
sections. Each section shall be separately tested to the Project Manager 's
satisfaction for deflection and pressure when each section is completed. The
Contractor shall submit to the Project Manager detailed procedures for
performing hydrostatic pressure tests of installed piping, fittings, valves, meters
and appurtenances for approval. Procedures for performing hydrostatic
pressure tests for each section of pipeline shall indicate:
- location and capacity of the test pump,
- test pressure at the pump and at the high and low points in the pipeline,
- procedures for venting the air from the pipeline,
- disposing the water after satisfactory testing.

4) The length of the section of pipeline to be tested shall not normally exceed 1000
m or as directed by the Project Manager. A simple stop end consists of a
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section of steel pipe about 0.5-1.0 m long onto which a closing plate has been
welded, containing the necessary opening for accommodating on going water
and out-coming air. Stop ends may also include an opening through which the
test water may be pumped from the line, if necessary, and shall be jointed to
the pipe to be tested by means of a standard coupling or other method
approved by the Project Manager. Thrust blocks or temporary anchorages shall
be provided to hold the stop end in place against the test pressure. The
Contractor may also use proprietary restrained joints in lieu of thrust blocks.
Interim test shall be carried out after the pipeline section to be tested has been
laid, jointed and backfilled to a depth of at least 300 mm above the crown of the
pipe but leaving the joints exposed. Sections to be tested shall be approved by
the Project Manager. Joints between each tested section shall then be left
exposed until the pipeline has passed the final Test on Completion.
5) Each pipeline or section thereof shall be filled with water and all air removed as
far as possible. If permanent air vents are not located at all high points, the
Contractor shall install suitable cocks at such points so that the air can be
expelled as the line is filled with water. The line shall be filled slowly to prevent
possible water hammer. The test pump and gauge shall be connected to the
pipeline at a location other than the highest point in the line to facilitate the
release of air from the highest point. Pressure in the pipeline shall then be raised
steadily up to, and maintained at, the working pressure for a period of not less
than 24 hours, to allow for absorption and achieve conditions as stable as
possible for testing. The standing period will commence from the time at which
the working pressure was reached successfully, after which all exposed joints
shall be carefully inspected for evidence of leakage. If neither appreciable
movement of the pipeline, nor any leakage, has been observed during the visual
inspection, the section shall be subjected to the pressure test proper. Pumping
shall then be resumedand the pressure slowly raised to the specified test
pressure, at the highest point of the section of pipeline under test, subject to that
at the Iowest point of the section of the pipeline under test shall not exceeding
the works test pressure, or as directed by the Engineer. Test pressure shall be
continuously maintained by the use of the pump for a period of at least four
hours and the amount of make up water required to maintain the pressure shall
be accurately measured (to the nearest 1/3 liter) regularly every 30minutes
throughout the test. Pipelines with flexible joints shall be deemed to have
passed the test if: no water is visible coming out of the pipe or joints at any point;
the amount of make-up water required does not exceed the rate of 0.1 liter per
millimeter of pipe diameter per kilometre of pipeline per 24 hours for each 30 m
head of pressure applied; and the maximum drop in pressure (during the last
half hour of the test period, when no further make-up water may be pumped in)
shall not exceed 10 percent of the maximum test pressure.
6) For PVC, steel, cast iron, ductile iron or other pipe material, with solvent welded,
welded, threaded or flanged joints, no leakage shall be permitted.
7) During all testing, the trench shall be kept clear of water. Should the trench become
unstable due to work or leaking on testing or re-testing it shall be excavated to solid
ground and made up with lean mix concrete or such other material as the Project
Manager may direct, all at the Contractor's expense.
8) Should a test fail, the Contractor shall at his own expense replace defective pipes or
fittings or make good leaking joints or otherwise rectify defective work. Cleaning,
inspection and testing shall then be repeated until the work is to the Project
Manager 's satisfaction and at no extra cost to the Employer.
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9) Final acceptance test shall be carried out after all lengths have been joined together
on completion of construction and interim tests have been carried out satisfactorily
on the entire length of the pipeline, or such other length as may be determined by
the Project Manager. Final pipeline acceptance test pressures and procedures shall
be as described in under pipeline testing.
d.

Valves and all pipeline appurtenances shall be hydraulically tested together with the
pipeline in which they are installed. Valves shall be tested for operation under working
pressure and shall be adjusted so that they operate smoothly, seat properly and are
installed to tolerances recommended by the manufacturer.

8.16. Embankments and low height Check Dams
8.16.1.

General

The term ―embankment― includes the construction of embankments around structures,
hard or other backfill, embankments for road and river and such. The river embankment
shall be along the right bank of the Bagmati river of project site.
Backfilling to general excavations, the forming of soil tips and the re-filling of trenches are
specified and included in the clauses dealing with backfill.
In addition to these specifications, any unsuitable material encountered below formation
level must be removed and replaced with graded granular material or mass concrete.
Necessary geotechnical investigations shall be carried out for determining type and sizes
of foundations.
The embankment and low height check dams with launching apron shall follow standard
specification and norms of Department of Road and Bridges of Nepal.

8.16.2.

Material

For Embankments
Excavated material (including material from borrow pits) to be used as fill material for
embankments shall be free from clods and lumps and shall be approved by the Project
Manager.
If not otherwise directed, cohesive soil shall be placed in layers not exceeding 200 mm in
compacted thickness; cohesion less soil shall be placed in layers not exceeding 300 mm
in compacted thickness.
Material for hard filling shall be as specified below.
Should the material being placed as filling, while acceptable at the time of selection,
become unacceptable to the Project Manager due to exposure to weather conditions or
due to flooding or become puddled soft or segregated during the progress of the works,
the Contractor shall at his own expense remove such damaged, softened or segregated
material and replace it with fresh approved material.
Material for river embankment shall include RCC structures on the bank of river and filling
material shall be as described above.
For Low height Check Dam
The material for the low height check dams shall be RCC and shall be approved by
Project Manager.
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Filling with Hardcore

All fill under structures, unless indicated otherwise on approved drawings or instructed by
the Engineer, shall be constructed with hardcore obtained from sources approved by the
Project Manager.
Hardcore shall be hard inert material passing a 75 mm sieve and be free from clay, silt,
soil and vegetable matter and shall not deteriorate in the presence of water.
Hardcore shall be placed in layers not exceeding 150 mm thickness after consolidation
and each layer shall be compacted by mechanical means. The final surface of hardcore
shall be blinded with fine crushed stone and thoroughly compacted

8.17. Pile Foundation
8.17.1.

General

Pile foundation may be necessary for supporting structures where the subsoil is
considered to have insufficient bearing capacity. The Contractor shall carry out detailed
design of these structures in accordance with the Standard and shall determine the type
of foundation required, the number of piles and their working loads and the optimum
arrangement of piles required for supporting the structures.
At least 21 days before the Contractor intends to commence piling work on the site the
Contractor shall submit for the Project Manager’s approval full details of his proposed
piling system including the type and dimensions of piles, reinforcement details and full
details and full design and driving calculations. The details to be submitted shall include
the Contractor’s proposals for equipment, temporary works and construction methods.
No work on piling shall commence on the site until the Project Manager’s approval to the
Contractor’s proposal has been received.

8.17.2.

Design of Piles

Piles shall be generally designed in accordance with appropriate standards.

8.17.3.

Preliminary Test Piles

After the Project Manager has approved the Contractor’s designs and calculations for the
proposed piling system preliminary test piles shall be constructed as instructed by the
Project Manager. These shall be loaded to 2.0 times the working load to prove the design
and system and to demonstrate that the safe load requirements can be achieved by the
piling method proposed.
The preliminary test piles shall be located in places proposed by the Contractor and
approved by the Project Manager. The Project Manager shall be given at least 48 hours
notice of commencement of construction of the preliminary pile which is to be test-loaded.
The preliminary test piles shall be constructed/installed in a manner similar to that to be
used for the construction of the working piles by the use of similar equipment and
materials. Any variation will only be permitted with the prior approval of the Project
Manager.
The pile shafts shall be extended where necessary above the cut-off level or working piles
so that gauges and other apparatus to be used in the testing process will not be damaged
by water or failing debris and to permit exposure of the reinforcement.
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Where the pile shaft is extended above the cut-off level of the working piles in soils which
would influence the load bearing capacity of the pile a sleeve shall be left in place during
testing to eliminate friction which would not arise in working piles.
If the cut-off level is below ground level and the shaft is not extended and there is a risk of
the borehole collapsing, a sleeve shall be left in place or inserted above the pile shaft or
other means satisfactory to the Project Manager shall be employed. Adequate clearance
shall be given between the top of the pile shaft and the bottom of the sleeve to permit
unrestricted movement of the pile.
For piles that are tested in compression the pile head or cap shall be formed to give a
plane surface which is normal to the axis of the pile sufficiently large to accommodate the
loading and settlement measuring equipment and shall be adequately reinforced or
protected to prevent damage due to the concentrated application of load from the loading
equipment.
The pile cap shall be concentric with the test pile and the joint between the cap and the
pile shall have a structural strength equivalent to that of the pile.
A sufficient clear space shall be made under any part of the cap projecting beyond the
Part of the pile so that at the maximum anticipated settlement load is not transmitted to
the ground expect through the pile.
The connection between the pile and the loading equipment shall be constructed in such a
manner as to provide a strength equal to the maximum load which is to be applied to the
pile during the test with an appropriate factor of safety on the structural design.
If the preliminary test pile fails to meet the requirements of the Employer…s
Requirements, the piling system proposed will be considered unsatisfactory. The
Contractor shall then submit revised proposals and calculations for the approval of the
Project Manager. Unless otherwise agreed by the Project Manager any test pile which has
failed the preliminary test will be rejected and the Project Manager may instruct the
Contractor to provide one or more further test piles and tests to prove his modified system
at no additional cost to the Employer.

8.17.4.

Sequence for Construction

The sequence of construction of piles shall be to the approval of the Project Manager and
shall be arranged so as to minimize the vertical and lateral displacement of piles already
installed. Levels of the tops of adjacent piles or the structures founded upon them or any
other structure shall be measured at intervals while a pile is being installed. Driven piles
driven which have risen, shall be re-driven or forced down to the original resistance.

8.17.5.

Driving Piles

The Contractor shall submit for the Project Manager’ approval details regarding the
suitability efficiency and energy of his driving equipment.
Precast (prestressed) concrete piles shall not be driven until the concrete has achieved
the specified characteristic strength.
Cast-in-situ driven piles with steel casing shall be bottom driven by using a casing which
shall not distort or buckle during driving. Concrete casing shall be driven on the pile shoe
using a mandrel.
Each pile shall be driven continuously until the approved set and/or depth has been
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reached except that the Project Manager may permit the suspension of driving will be
substantially re-established on its resumption or if he is satisfied that the suspension of
driving was beyond the control of the Contractor.
A follower (long dolly) shall not be used except with the approval of the Project Manager
who will then require the set to be revised to take into account the reduction in the
effectiveness of the hammer blow.
The final set of each pile shall be recorded either as the penetration in mm per 10 blows
or as the number of blows required to produce a penetration of 25 mm. When a final set is
being measured, the following requirements shall be met:
a) The exposed part of the pile shall be in good condition without damage or distortion.
b) The dolly and packing if any shall be in sound condition.
c) The hammer blow shall be in line with the pile axis and the impact surfaces shall be flat
and at right angles to the pile and hammer axis.
The Contractor shall give adequate notice and provide all facilities to enable the Project
Manager to check driving resistances. A set for the purposes of the Contractor shall only
be taken in the presence of the Project Manager unless otherwise agreed.
At the start of the work and in new areas or Parts, sets shall be taken at intervals during
the last 3 m of driving to establish the behaviour of piles.
The Contractor shall inform the Project Manager without delay if an unexpected change in
driving characteristics is noted. A detailed record of driving resistance over the full length
of the nearest available pile shall be taken.
Redrive checks if required shall be carried out by a procedure to be agreed by the Project
Manager.
Piles shall be driven in an approved sequence to minimise the detrimental effects of
heave and lateral displacement of the ground.
Measurements shall be taken to determine the movement of ground or any pile resulting
from the driving process when required by the Project Manager.
Where piles have risen or moved out of plumb as a result of driving adjacent piles the
Contractor shall submit to the Project Manager his proposals for correcting such faults and
their avoidance in subsequent work.
Where preboring is required by the Contractor each pile shall be pitched into a hole
prebored before driving to the required depth.
Jetting may be carried out only when approved by the Project Manager and the Contractor
shall submit detailed proposals and it shall not normally be undertaken over the last 3 m of
penetration.

8.17.6.

Reinforcement

Unless otherwise dictated by the design, cast in situ piles shall be reinforced over the
whole of their length. Reinforcement in precast concrete piles shall comply with Standard.
Concrete cover in-situ piles to the outermost reinforcement, including binding wire shall
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not be less than 60 mm measured to the inside of the casing. Pile Shoes
Driven piles shall be provided with flat or pointed co-axial shoes of cast iron if driving is
liable to damage the concrete at the tip of the pile.
Cast iron pile shoes shall be made from 〃chill hardened〃 iron of the grade used for
making grey iron castings. The chilled iron point shall be free from major blow holes and
other surface defects.

8.17.7.

Records

The Contractor shall maintain a complete record of all piling works which shall include the
following where relevant:
Pile type and number
Nominal diameter or dimension and pile length
Date concreted and date driven
Depth from ground level to toe of pile
Depth from ground level bearing stratum
Final set, weight and drops of hammer
Details of any obstructions observed
All records shall be accurately kept in duplicate as the work proceeds and one copy shall
be handed to the Project Manager at the completion of each day’s work.
-

8.17.8.

Cast-in-situ Piles

a. Driven or Bored Cast-In-Situ-Piles
Driven or bored cast-in-situ piles shall comprise a temporary or permanent casing of
steel, or a permanent casing of precast concrete, augered or driven to a set and
completely filled with dense concrete reinforced with steel bars.
All joints in the casing and between the casing and shoes where applicable shall be
watertight during driving and completion of driven cast-in-situ piles. Permanent casing
shall be inspected, e.g. by using a light lowered from the top after installation to ensure
that the casing is neither damaged nor deformed and that all loose soil has been
removed from the bottom of bored piles.
Drilling mud shall not be used unless otherwise approved by the Project Manager.
b. Casing for Cast-In-Situ Piles
The casing shall be suitable for the method of installation and for the purpose of jointing
piles. The casing shall either be permanent or temporary.
Steel casing shall be delivered to site in lengths as long as can be conveniently handled.
Ends shall be prepared for butt welding and designed to maintain true alignment of the
pile.
Joints between steel casings shall be made by butt welding according to DIN 1910 so
that the full strength of the original Part is developed. Welded joints shall be watertight.
c. Concrete Cast-In-Situ Piles
Concrete in cast-in-situ piles shall be in accordance with Standard The slump for the
concrete shall be agreed with the Project Manager prior to concreting preliminary test
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piles. Concrete filling in cast-in-situ piles shall be placed continuously. Removal of
temporary casings must be completed before the placed concrete loses its workability,
but placing of concrete shall keep in advance of withdrawal of casing to prevent necking.
Pile heads shall be stripped down and bonded into the pile caps as specified for precast
concrete piles.

8.17.9.

Pile Load Tests

a. Static Load Tests is shall be in accordance with Standard.
b. Dynamic Load Tests is shall be in accordance with Standard.

8.18. Road
Design and work of Road is shall be in accordance with the latest standard and norms of
Department of Road of Nepal. The road shall be asphalt concrete road.

8.19. Landscape
Design and work of Land scape works is shall be in accordance with Standard
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9. MECHANICAL
9.1. General Specification
This section of the Specification covers the supply, design, manufacture, inspection and
testing, packing, delivery to Site, storage, installation, acceptance testing, O&M, finishing,
painting and setting to work and repairs during the Contract Period of the mechanical and
electrical plant and equipment included in this Contract.
Prior to, or together with, the submission of Design Documentation for a particular activity
or part of the Works the Contractor shall submit to the Employer for his acceptance a list
of his proposed suppliers and sources of materials, technical specifications, certified
dimensional drawings, weights and loadings and power requirements for all principal items
of equipment required for the execution of the activity or part of the Works. Samples shall
also be submitted for acceptance at the request of the Employer.
The materials subsequently supplied shall conform with the material specifications and
quality of any samples which have been approved by the Employer.
Names of additional suppliers and sources may be submitted by the Contractor during the
execution of the Contract, but no source of supply shall be changed without the
Employer's acceptance.
The plant is required to be complete in all respects as specified herein and shall include all
items of plant, machinery, fittings, equipment, etc. necessary whether such items are
specifically referred to in the Contract or not.
Plant and Materials shall be suitable for operation in climate conditions at the site as
stated in earlier chapter. Plant mounted outside shall be suitable for a temperature range
of 5ºC below the minimum, to 5ºC above the maximum temperatures recorded in the area.
Plant shall be designed to operate correctly in periods of high wind speed. The maximum
wind speed to be used for design purposes shall not be less 35m/s
The Contractor shall co-ordinate the activities of all his sub-contractors and ensure that all
subcontractors for any mechanical and electrical works are provided with sufficient
drawings, diagrams and schedules to ensure co-ordination before orders are placed by
them for their equipment and plant.
The Contractor shall provide a sufficient number of experienced mechanical and electrical
engineers as mechanical and electrical coordinating engineers to monitor and co-ordinate
all aspects of the mechanical and electrical works and equipment.
The Contractor shall give all facilities to the Employer for inspection and testing, during
manufacture and installation of mechanical and electrical plant and equipment. The
Contractor shall also carry out all obligations and requirements, in relation to the
inspection and testing of mechanical and electrical plant and equipment at all stages,
during manufacture and installation and after completion of the installation of the Works.

9.1.1. Regulations, Standards, Materials and Workmanship
All works carried out and all equipment and materials provided, and all parts to be
manufactured and the workmanship executed under this Contract shall comply with the
latest editions of American or ISO Standards and shall have ISO 9001 quality certificates
unless required otherwise by the Employer.
All materials shall comply with the appropriate ASTM Standards, International
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Organization for Standardization (ISO), common International Standards (such as KS,
ANSI, BS and DIN), the recommendations of the International Electro-technical
Commission or other standards specified herein.
For major items of Plant, the Contractor shall provide detailed references from other users
of identical or very similar plant to prove that they have been in regular use and operated
without any major defects for a period of at least five years.
All materials and workmanship shall be to the satisfaction of the Employer. Particular
attention shall be paid to a neat orderly well-arranged installation carried out in a
methodical competent manner.
All trade work shall be carried out by tradesmen fully competent and qualified in their
respective trades, and the entire installation shall be performed in a neat workmanlike
manner. Tradesmen may be required to demonstrate their proficiency to the satisfaction of
the Employer.
The whole of the equipment supplied shall be of the best modern design and of high class
durable finish and suitable for installation in a modern complex which will be subjected to
excessively heavy usage.
The Contractor shall be responsible for ensuring that the components of each system are
initially compatible and integrated to form fully efficient systems complying with the
drawings and Specification.
The philosophy of the design shall be simplicity and reliability such that the equipment will
give long trouble-free service with low maintenance costs. Particular attention shall be
paid to ease of access to facilitate inspection, cleaning, maintenance and repair.
All equipment supplied shall be designed to meet the needs for satisfactory operation
under all variations of operating loads, pressures and temperatures including variation in
the ambient temperature.
Components incorporated in the Plant shall be selected to minimize maintenance costs.
As a minimum requirement, items of Plant shall incorporate those features normally
associated with the Plant as detailed in specifications and literature, unless specifically
excluded.
It shall be the responsibility of the Contractor to ensure that the electrical equipment is
completely satisfactory for use with the mechanical equipment offered.
The Employer shall have the right to request the Contractor to justify his selection of
equipment. Where it is shown that material or plant are of a standard lower than that
necessary to comply with the Specification, the Contractor shall modify or replace the
equipment concerned at no extra cost.
The choice of materials and finishes shall take into account the atmospheric conditions at
the Site.
Outdoor equipment shall be weatherproof and designed to prevent the collection of water
at any point. Metal-to-metal joints will not be permitted and all external bolts or screws
shall be provided with blind tapped holes where a through hole would permit the ingress of
moisture.
Mechanisms shall be constructed of materials, which will not jam due to rust, corrosion,
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brine or dust. Bearings of exposed operating shafts shall be designed to prevent moisture
seeping along the shaft into the interior of equipment.
Equipment and instruments shall not be located in positions where they are vulnerable to
falling objects or water drips. Weather shields shall be provided where necessary to
protect equipment and instruments.
All materials and components shall be of good quality, new and unused, suitable for the
purpose specified, and to the acceptance of the Employer. Equipment shall be of the most
recent or current design and specification, and shall incorporate all recent improvements
in design and materials unless provided for otherwise in the Contract. No second-hand
materials whatsoever will be acceptable. The Contractor may be required to produce
certified invoices.
All materials shall be marked with the standards number to which they have been
manufactured. If marking is impracticable then the relevant delivery notes shall include the
appropriate standards number.
In the case of Standard Specifications and Codes of Practice, the latest edition, which is
current at the time of tendering, shall be used.
All set, fixing and screws, studs and the like used through the whole of the electrical
installations shall be brass or sherardized or other material resistant to corrosion.
All component parts of the Works shall, unless otherwise specified, comply with the
provisions of this part or be subject to the acceptance of the Employer.
The names of the manufacturers of the materials and equipment proposed for
incorporation in the Works together with performance, capacities, certified test reports and
other significant information pertaining to the same, shall be furnished when requested for
consideration by the Employer, who shall have power to reject any parts which in his
opinion are unsatisfactory or not in compliance with the Specification. Such parts shall be
replaced by the Contractor at no extra cost.
All materials incorporated in the Works shall be the most suitable for the duty concerned
and shall be new and of first class commercial quality, free from imperfections and
selected for long life and minimum maintenance. All components of the Works shall be
manufactured from materials specifically chosen for their resistance to corrosion.
All submerged moving parts of the plant, or the pins and spindles, etc., of the submerged
moving parts or the faces etc., in contact with them shall be of corrosion resistant metals.
All parts in direct contact with various chemicals, shall be completely resistant to
corrosion, or abrasion by these chemicals, and shall also maintain their properties without
ageing due to the passage of time, exposure to light or any other cause.
Where "stainless steel" is specified or used it shall have resistance to atmospheric
corrosion not less than that provided by ASTM A743 CA15. Particular attention shall be
paid to the prevention of seizure by fretting where two corrosion resistant metals are in
contact, by the selection of materials of suitable relative hardness and surface finish and
the application of lubricants. Where bronze is specified or used it shall be zinc free.
Particular attention shall be paid to the prevention of corrosion due to the close proximity
of dissimilar metals. Where it is necessary to use dissimilar metals in contact, they shall be
selected so that the bimetallic corrosion is as low as possible.
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Equipment shall be installed with high quality workmanship at the required places and
levels that are shown on the Drawings made by the Contractor and approved by the
Employer. Any digression from the Drawings shall not be acceptable unless otherwise
specified by the Employer. All plant shall be to the right line, level and location for
satisfactory operation and shall allow easy access for making the necessary connections
between equipment.
Workmanship and general finish shall be of first class commercial quality in accordance
with best workshop practice.
All similar items of plant and their component parts shall be completely interchangeable.
Spare parts shall be manufactured from the same materials as the originals and shall fit all
similar items of plant. Machining fits on renewable parts shall be accurate and to specified
tolerance so that replacements made to manufacturer's drawings may be readily installed.
Unless otherwise described in the Contract the use, installation, application or fixing of
materials and components shall be in accordance with all applicable recommendations of
the manufacturer. Where appropriate, the Contractor shall make use of any technical
advisory services offered by manufacturers.

9.1.2. Design Life
All materials and equipment shall be designed for long life with a minimum of maintenance
and the Contractor may be called upon to demonstrate this for any component either by
the service record of similar equipment elsewhere or by records of extensive type tests.
Routine maintenance and repair shall, as far as possible, not require the services of highly
skilled personnel.
Except for consumable items such as gland packings, carbon brushes etc. which normally
require replacement more frequently, no part subject to wear shall have a life from new to
replacement or repair of less than three years of continuous normal operation and, where
major dismantling is required to replace a part, such life shall be not less than 15 years.

9.1.3. Potentially Explosive Atmospheres
The Contractor shall include for and carry out an assessment for the possibility of the
existence of potentially explosive atmospheres and determine whether zonal classification
should be applied, in accordance with IEC or NFPA, for flammable gases and vapors; and
with IEC for combustible dusts.
Electrical Plant in classified areas, and its installation, shall be in accordance with the
relevant sections of IEC.
All non-electrical Plant installed in Hazardous Areas shall be designed to be non-sparking
and anti-static.

9.1.4. Erection and Installation
The Contractor shall provide the services of a skilled and competent full time mechanical
and electrical engineer (or engineers) who is fully conversant in the installation of the
various specialist types of equipment and control systems, and supervisor (or supervisors)
to take charge and supervise the erection, installation, testing and commissioning of the
plant and equipment included in the contract. He (or they) shall also stand by after the
commencement of working until the reliability run has been satisfactorily completed. The
Employer shall approve the appointment of all supervising engineers and shall have the
authority to withdraw his acceptance at any time.

Construction of DEWATS at Gokarna & Hanumanghat

Section 6 - Employer’s Requirements

6a-87

The Contractor shall ensure that no installation or erection work shall commence until full
and unconditionally approved working drawings, signed and stamped by the Employer,
are available at the Site.
The Contractor shall also instruct and supervise maintenance staff in the operation and
routine maintenance of the equipment installed under this Contract, in accordance with
the requirements set out in the various clauses of this Specification.
The Contractor shall co-ordinate erection programs with associated civil engineering and
building work.
The Contractor shall ensure that any items of plant which are required to be built in to the
civil works shall be delivered to site as required prior to the delivery of the main plant.
The Contractor shall provide all tools, equipment, transportation, fuel and power required
during installation.
Any special erecting tackle required shall be provided by the Contractor and be left on site
after completion of the Contract.
The Contractor shall provide adequate protection for the plant from the time it is delivered
to site until Temporary Acceptance. In particular the Contractor shall provide and fix
adequate sheeting, etc. to prevent the ingress of dust and dirt both during erection and
whilst the building finishes are carried out after erection.
The Contractor shall repair, make good or replace as new any damaged item to the
satisfaction of the Employer.
The Plant shall be erected in a neat and workmanlike manner on the foundations and at
the locations and elevations shown on the Contractor’s drawings and other engineering
documents submitted by the Contractor in accordance with this Specification. Unless
otherwise directed by the Employer, the Contractor shall adhere strictly to the aforesaid
drawings and no departures therefrom will be permitted.
All power and instrument cables and all service pipework between items of plant and walls
of structures or services ducts or trenches shall be mounted on and neatly and securely
fastened to cable trays or similar types of support which are independently mounted off
the floor or adjacent structure.
All plant shall be correctly aligned, leveled and adjusted for satisfactory operation and
shall be installed so that the proper and necessary connections can be made readily
between the various units and pipework and equipment installed under the Contract.
Before commencing any erection work, the Employer shall check the dimensions of
structures where the various items of the plant are to be installed, and shall bring any
deviations from the required positions, lines or dimensions to the notice of the Contractor
and the Contractor shall make the necessary corrections. The cost of such corrections
shall be borne by the Contractor.
The Contractor shall align all equipment and holding down bolts and shall inform the
Employer before proceeding with grouting-in the items concerned. The Contractor shall
ensure that all equipment is securely held and remains in correct alignment before, during
and after grouting-in.
The Contractor shall properly bed in cement grout each item of plant or its supporting
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base resting on foundations, and shall grout-in where required holding down bolts placed
in the holes prepared in the foundations. The materials and workmanship used in grouting
shall be such as will result in a solid anchoring of foundation bolts and complete filling of
the gaps between the Plant or its base and the foundation, without shrinkage or cracking.
The acceptance by the Employer of the Contractor's proposals for rigging and hoisting any
items of the Plant into final position shall not relieve the Contractor from his responsibility
for damage to completed structures, parts or members thereof or other installed
equipment. He shall at his own cost make good, repair or replace any damaged or injured
items, whether structural, mechanical, electrical, architectural, or of any other description,
promptly and effectively to the satisfaction of the Employer.
No Plant or other loads shall be moved across the floors of structures without first
covering the floors with timber of sufficient size so that applied loads will be transferred to
floor beams and girders of concrete. If it is required to reduce bending stresses and
deflection, the beams and girders shall be provided with temporary supports. Any
movement of Plant and other loads over the floor structures shall be subjected to the prior
acceptance of the Employer.
Where the Contract is to be carried out on an existing site which is to remain operational
during the Contract, the Contractor shall co-operate fully with the Operational Staff and
may be required to modify his working methods and program if so justified by Operational
requirements arising at the time. The Contractor shall provide method statements to detail
how each task of work will be undertaken and the affect it will have on the operation of the
Works.

9.1.5. Design and Standardization
The works in the Contract shall be designed to facilitate inspection, cleaning and repairs
for use where continuity of operation is the first consideration. All equipment supplied shall
be designed to ensure satisfactory operation under working conditions. All plant
containing rotating parts shall be capable of operating at speeds up to the maximum duty
specified without vibration or excessive noise.
All nuts, bolts and studs shall be threaded in accordance with the relevant Standards for
Isometric series threads and fitted with 3 mm thick washers beneath both bolt and nut.
Corresponding parts throughout the Works shall be made to gauge and shall be
interchangeable wherever possible. The Contractor may be required by the Employer to
prove interchangeability by actual interchanging of the various parts.
All work shall be constructed using metric dimensions. Drawings, components,
dimensions and calibrations shall be in metric measure and the units adopted shall be
generally in accordance with the International System of Units.

9.1.6. Packing, Marking and Delivery to Site
Upon the successful completion of the prescribed tests at the manufacturer's premises in
accordance with other related articles of this Specification, and prior to dispatch from the
place of manufacture, all plant shall be thoroughly protected against corrosion and
incidental damage, including the effects of vermin, strong sun light, rain, frost, high
temperatures and humid atmosphere.
All items of Plant intended to be painted shall receive the necessary treatment and all
unpainted parts liable to corrosion (with the exception of electrical equipment) shall be
thoroughly coated with a high melting-point grease or other approved protective
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substance, which is easily removable during or after erection.
In addition, all electrical equipment shall be suitably protected against corrosion and
incidental damage to the satisfaction of the Employer. Temporary leads shall be fitted to
electrical equipment to enable anti-condensation heaters to be energized when the Plant
is in store, and such heat shall be applied when climatic conditions so require.
All Plant shall be packed to withstand land and sea transportation, rough handling in
transit, and packages shall be suitable for exposure to the atmosphere and storage in the
open including possible delays on exposed quaysides. The Contractor shall be held
responsible for the Plant being packed so that it reaches its destination intact and
undamaged. Packages containing dangerous or breakable goods shall be packed and
marked in accordance with any statutory rules and orders applicable locally, abroad and
at sea.
Each item of Plant shall be fitted with a temporary label identifying its function and identity,
e.g. Pump No. 1, ammeter, etc. Temporary labels shall use the English language.
Permanent labels, pre-drilled for fixing but without engraving, shall be supplied loose.
These labels shall be engraved and fitted during installation, using translations provided
by the Employer.
Items of Plant or components of Plant, which may require replacement or servicing, shall
be clearly and permanently marked with the original manufacturer's name, serial number
and basic information as to rating, etc.
The Contractor shall prepare a delivery program showing the periods of manufacturing,
inspection, testing and transport of all equipment and materials and shall submit this for
the acceptance of the Employer in accordance with the work program.
The Contractor shall keep the Employer fully informed of the state of deliveries of the
Plant, and shall submit copies of all shipping documents to the Employer by the fastest
possible means. All shipping documents shall be accompanied by copies of test
certificates.
The Contractor shall be responsible for the delivery of the equipment and materials to the
Site including its off loading, handling and safekeeping.
The Contractor shall examine the equipment and materials to the extent possible at the
port, highway or railway terminal, and more thoroughly whilst taking delivery at the Site.
Should the Contractor discover that any item of equipment and materials has been
damaged or impaired in transit, he shall forthwith direct the attention of the Employer
thereto, who will inspect and give instructions for its replacement. Any equipment and
materials condemned by the Employer shall be immediately removed and replaced by the
Contractor who shall also be obliged to negotiate all claims and litigations with the
insurers of the plant under the General Contract.

9.1.7. Storage of Materials and Equipment
All items shall be adequately protected from damage and deterioration at all times,
including the period of storage and erection at the Site. During and following erection of
the equipment at the site the Contractor shall be wholly responsible for its care and
maintenance as well as for its operation until the acceptance tests, commissioning and
O&M have been satisfactorily carried out and the equipment has been formally taken
over.
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During storage and erection at the Site the equipment shall be kept clean and free from
dirt and debris and water shall not be allowed to remain in any pockets of the equipment.
All items of mechanical and electrical equipment which are unloaded in the storage areas
shall be stored clear of the ground on suitable timbers to the acceptance of the Employer.
All machinery, particularly the electrical equipment, shall at all times be protected in
closed storage areas, as required, approved by the Employer so that it is not subject to
damage by heat, humidity, rainwater, moisture, dust, etc., from any source. Storage areas
shall be provided by the Contractor.
In the case of transferring the equipment in containers, storage of the equipment on
smooth concrete platforms at the Site shall be permitted after acceptance of the quality of
the containers by the Employer.

9.1.8. Drawings
On the inside of the hinged front of each control panel or distribution switchboard shall be
fixed a print of the complete wiring connection diagram and all related external electrical
apparatus. The print shall be permanently protected by non-flammable transparent
material.
In addition, a framed diagrammatic layout of the plant, with points requiring routine
maintenance indicated in a precise and legible form, shall be provided in all plant rooms to
the Employer's acceptance.

9.1.9. Laying Out of Work
The Contractor will be responsible for laying out his work and shall obtain all necessary
information as may be required to carry out the work and such information shall be
obtained sufficiently in advance to avoid any possibility of delay to the Works as a whole.
The Contractor shall inform himself fully of the details of all work being carried out by the
various trades on Site, particularly where such trades may interfere one with the other, or
where co-ordination is necessary.
No claims for extra costs will be met arising from omissions, oversights, or neglect in this
regard.
The Contractor shall check with each supplier that all plant is suitable for the particular
application and will meet the specified design conditions. Where items of associated
electrical equipment are provided from different suppliers, (i.e. electrical motors, motor
starters, cabling etc), it is the Contractor's responsibility to ensure that these are
compatible.
Failure to enumerate, in detail, individual items of equipment which are implied,
throughout this Specification will not absolve the Contractor from his liability to supply and
install such items, and the cost of supplying or installing such items will be deemed to be
included in the Contractor's price.
The Contractor shall ensure that when plant is being maneuvered into position, the weight
shall be spread so that the load at any point does not exceed the load capacity of the floor
or foundation. All plant shall be secured or restrained from moving in the event of an
earthquake.
The Contractor shall arrange to supply, in advance of the delivery of the equipment, all
necessary foundation bolts, templates, nuts, plates, sleeves, anchorages, etc. as required,
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and as may be directed by the Employer.
Additionally, he shall ensure that all equipment can be installed through the opening
provided, or that suitable openings are left, as may be required or directed.
The Contractor shall include for all builder's work required in connection with the various
installations. It is the Contractor's responsibility to ensure that all holes and chases, etc.
are in the required position, and that any additional duct, holes and chases necessary for
the execution of the installation in in-situ concrete walls, floors, slabs, etc. are included in
the early stages of construction as appropriate.
Where it is required to fix equipment or accessories to a concrete or masonry structure
approved fixings such as expansion bolts of the "Rawlbolt" type must be used. Wooden
plugs inserted into the concrete or masonry will not be acceptable as a base for fixings.
Toggle bolts may be used as fixings on hollow masonry units. Studs driven into the
structure by percussion means may be acceptable provided the acceptance of the
Employer is obtained prior to fixing.
Fixings to steelwork structures involving welding, in general will not be acceptable.
The Contractor shall submit to the Employer for acceptance his proposals for fixings prior
to the installation.

9.1.10.

Plant Access and Maintainability

The Plant shall be designed and installed for ease of maintenance and to allow access or
removal without disturbing adjacent Plant, pipework, etc. The Contractor shall ensure that
all working areas have adequate access, lifting arrangements, lighting, heating and
ventilation. All Plant, materials housings, etc., that may be manually handled during the
course of normal operations or maintenance shall be provided with lifting arrangements
according to the following:


Above 10 kg - Provision of two man lifting arrangement



Above 20 kg - Provision of suitably rated lifting arrangement



Above 500 kg - Provision of lifting beam with manual chain block



Above 1 ton - Provision of Monorail Hoist or Overhead Crane

All lifting equipment (beams, gantries, davits, blocks, etc.) shall be rated for each location
for the maximum load to be lifted plus 25% rounded up to the next standard commercially
available rated lifting block. This assessed load shall be designated the Safe Working
Load (SWL) which shall be indelibly stamped on all equipment relative to the particular
location. Blocks with rated SWL greater than the rated SWL for the davit, beam etc.
cannot be used at such locations. Test loads shall be 125% of the rated SWL.
Lifting arrangements and Plant shall be load tested on site after installation and if
necessary, further tests shall be carried out so that the effective date of the latest certified
test at any location is not more than 3 months prior to the date of issue of the taking over
Certificate. Load test certificates shall be supplied for all lifting Plant.

9.1.11.

Painting and Protective Coatings

All items of structural steel work, mechanical or electrical plant, valves, and pipework,
supplied in this Contract shall be supplied having a metal protection system corresponding
to one of the specifications tabulated at the end of this Clause.
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9.1.12.

Paint

All paints shall be obtained only from suppliers approved by the Employer. Unless
otherwise agreed by the Employer, all paints forming part of any one painting system shall
be obtained from the same source. Paints shall be supplied in sealed containers of not
more than 5 liters capacity, and shall be used in strict rotation.
All pigment and fillers used in manufacture of paints shall comply with the appropriate
ISO Standards. Painting specifications for specific items are covered in the special
specification clauses.

9.1.13.

Painting General

Preparation, application and conditions of work shall be in accordance with appropriate
painting techniques and relevant standards and specifications.

9.1.14.

Preparation of Surfaces to Receive Paint

Before paint is applied to any surface, the appropriate surface preparation, as described in
the Contract, shall be carried out in accordance with the following and shall comply with
the relevant standards and specifications.
1) Bare Metal Surfaces
h. Blast Cleaning
Blast cleaning shall be carried out in accordance with the correct techniques and relevant
standards unless stated elsewhere, using fine chilled iron grit or shot as necessary.
The abrasive used for blasting shall be free from contamination and any recovered
materials shall be cleaned to the satisfaction of the Employer. The maximum amplitude,
(peak to trough), of the blast cleaned surface shall not exceed the requirements specified
for the individual coating systems.
Surfaces shall be protected within four hours of having been blast cleaned.
i.

Pickling

Steel shall be pickled by a suitable method in accordance with relevant standards and
specifications. The first priming coat of paint shall be applied as soon as the steel has
dried and is still warm.
j.

Flame Cleaning

The flame clean surface shall be cleaned of all loosened material. The first priming coat
shall be applied while the steel is still warm. The sequence of operation for flame cleaning
steel work shall be planned and controlled to avoid the risk of distortion and buckling.
k.

Mechanical Cleaning

Mechanical cleaning shall be carried out by power driven tools such as abrasive grinding
discs, chipping hammers or needle guns, followed by steel wire brushing and dusting to
remove all loosened material. Excessive burnishing of the metal through prolonged
application of rotary wire brushes shall be avoided.
Surfaces shall be protected within four hours of having been mechanically cleaned.
Note: Methods of surface protection utilizing (b), (c) or (d) will only be permitted with the
permission of the Employer.
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2) Welds and Weld Affected Areas
Unless otherwise described in the Specification, welds and surfaces which have been
affected by welding shall be prepared for painting by the same process as described in
Clause 9.1.18.
3) Painted Surfaces
Painted surfaces shall be cleaned of all dust immediately prior to the application of further
paint. Any loose paint and rust shall be removed. Areas contaminated by oil and grease
shall be cleaned with oil and grease solvents. Where required by the Employer, the whole
surface shall then be cleaned by washing down with a solution of an approved liquid
detergent, followed by rinsing with clean fresh water and allowed to dry thoroughly before
paint is applied. Old painted surfaces shall be abraded to provide a key for subsequent
coats.

9.1.15.

Galvanizing and Metal Coatings

Surface preparation for the application of metal coatings shall be in accordance with the
following Standards:

ASTM A 123/A 123M and ASTM A 653/A 653M, Hot Dipped Galvanized Coatings



ASTM A 1059/A 1059M, Sherardized Coatings



AWS C2.23M/C2.23, Sprayed Metal Coatings

Sprayed metal coatings which are subsequently to be painted shall have a nominal
thickness of 100 microns.
All materials and fabricated parts to be galvanized shall be of the full dimensions shown or
specified with all welding, punching, cutting, screw tapping, removal of burrs, etc.
completed before the galvanizing process commences.
All galvanizing shall be done by the hot-dip process with spelter of which not less than
98% shall be pure zinc. The zinc coating shall be uniform, clean, smooth and as free from
spangle as possible. The zinc coating shall weigh not less than 400 g/m2 of area covered
and be not less than 0.6 mm in thickness.
No parts likely to come in subsequent contact with oil shall be galvanized. Bolts shall be
completely galvanized but the threads of all nuts shall be left uncoated.
All galvanized parts shall be protected from damage to the zinc during the periods of
transit, storage and erection. Damaged areas of the coating shall be cleaned back to
bright metal leaving feathered edges of the surrounding galvanized coating and touched
up with a zinc-dust paint or other flake metallic compound.
Sampling and testing shall be carried out in accordance with ASTM A 123/A 123M, ASTM
A653/A 653M, or AWS C2.23M/C2.23 whichever is appropriate. All metal sprayed steel
work shall be protected within four hours of spraying with one coat of approved etching
primer. Where a metal coating is required only on part of an assembled section, it shall be
applied before the rest of the section receives its first priming coat.

9.1.16.

Storage of Paint

The paint shall be stored in sealed containers in a lock-up store where it is not exposed to
extreme temperatures. The temperature of the store shall be kept between 4°C and 27°C;
any special storage conditions recommended by the manufacturer shall also be observed.
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Paint which has not been used within the "shelf life" period specified on the containers or
within 12 months of the date of manufacture, whichever is the lesser shall be replaced.
Paint from painters kettles shall be returned to the store at the end of each working period
where it shall be kept in a sealed container. This is not permissible for any two pack paints
such as Epoxy type. Before it is re-issued for use it shall be thoroughly mixed and no fresh
paint or thinners shall be added.

9.1.17.

Application of Paint

Preparation, application and conditions of work shall be in accordance with an appropriate
painting technique and with relevant standards and specifications.
All primers, undercoats and finishes shall be applied by brush or airless spray, except
where otherwise specified.
Consecutive coats shall be in distinct but appropriate shades. All paint shall be supplied
from the store to the painters, ready for application, and addition of thinners or any other
material shall be prohibited. Any instructions given by the paint manufacturer shall be
strictly followed.
All painting shall be carried out by the painters under supervision. Paint shall be applied to
the dry surface which has been prepared in accordance with Clause 9.1.14. Paint shall
not be supplied under the following conditions :


When the ambient temperatures falls below 4 °C or relative humidity rises above 90%.



During rain, fog or mist.



When condensation has occurred or is likely to occur on the steel.

Two-pack paints of epoxy resin type shall not be applied when the temperature falls below
5 °C or as required by the paint manufacturers, nor shall it be applied when the
temperature is likely to fall below the specified minimum during the curing period. Unless
otherwise agreed by the Employer, each coat of paint shall be applied by the method
described in the Specification to produce a continuous film of uniform and even thickness.
As soon as the first priming coat has dried, an extra stripe coat of paint shall be applied by
brush, to the edges, corners, crevices, bolt heads, rivet heads and welds, using paint of
similar composition to the priming coat but of a contrasting shade. Successive coats shall
have different shades for identification and each coat shall be thoroughly dry before the
application of a further coat.
The dry paint film thickness shall be measured by Elcometer or other instruments
approved by the Employer. In order to obtain the dry film thickness specified, the
Contractor shall ensure that the coverage rate given by the paint manufacturer will enable
this thickness to be obtained. Wet film thickness gauges may be used for checking but
shall not be used after the expiration of the "pot life" stipulated by the manufacturer and
the paint of limited "pot life" shall not be mixed with fresh paint or have thinners added to
them. Strength of adhesion shall be measured with an adhesion tester and this value shall
not be less than 10 kg/cm2.
Painted fabricated steelwork which is to be stored prior to erection shall be kept clear of
the ground and shall be laid out or stacked in an orderly manner that will ensure that no
pools of water or dirt can accumulate on the surface. Suitable packings shall be laid
between the stacked materials. Where cover is provided, it shall be ventilated.
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Repairs to Damaged Surfaces

Areas of paint which have been damaged shall be cleaned to bare metal or metal coatings
where this has been applied and the edges of the undamaged paint beveled with sand
paper. Where a metal coating has been damaged, the affected areas shall be rubbed
down to remove excessive rust, cleaned and an additional coat of an approved primer
applied. The full specified painting system shall then be re-applied and new paint shall
overlap the existing paint by at least 50 mm all round the affected part.

9.1.19.

Painting of Existing and Previously Painted Surfaces

In general, all surfaces shall be suitably prepared by cleaning, abrading and degreasing,
etc. and may be repainted with the finishing systems as detailed in this Specification.
Decorative paints, such as gloss finish or similar type finishes, may be applied to clean,
dry and well prepared surfaces direct without primer, etc.
Exposed surfaces should be primed and brought forward in the normal manner, that is,:
prime where necessary followed by undercoat and gloss finish as detailed in the
Specification, but sound surfaces may in general be recoated with the finishing paints
only. Where two pack materials have been used and where adhesion of the new paint
may be difficult, the weakness in adhesion may be overcome with the use of an etch
primer. Care should be taken to avoid over application of this primer since this can create
additional problems.

9.1.20.

Paint Specifications

The Contractor shall give full details of the preparation, type of materials, methods and
sequences he proposes to use to comply with the requirements for the protection of the
equipment against corrosion. In the case of materials he shall submit details of the basic
raw materials source, volatile matter content, nature of solvent, number of constituents
including the percentage of epoxy resin, type of application, coverage, time interval
between coats, recommended number of coats, toxic properties, shelf life and details of
`patch' repairing.
For epoxy based paints, the total percentage of epoxy resin in the dry film shall not be
less than 25 %.
No thinners shall be used unless approved by the paint manufacturer. To prevent loss of
adhesion and solvent entrapment the paint manufacturer's instructions shall be rigidly
followed particularly with respect to the minimum and maximum periods between coats
and the permissible temperature and humidity range for application.
Care shall be taken to maintain the full paint thickness at all corners and edges and
special attention shall be given to the application of protective coatings after welding.
Primer and subsequent coats shall be in different colors.
Power tool cleaning may only be carried out on metal surfaces which may be difficult to
blast because of their location or shape. These surfaces shall be 100 % disc cleaned to a
surface finish equivalent to one that has been sand or grit blasted. Where welds occur
within these areas or where these areas cannot accommodate a power disc an air
hammer shall be used. Power tool cleaning will only be permitted after review by the
Employer.
The Contractor shall submit for review an overall color scheme for the exposed surfaces
of all equipment. All final coats shall be in the colors thus approved.
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Protection During Transportation

All equipment shall receive adequate protection in the workshop or factory to ensure that
metal is not affected by corrosion during transportation, loading and off-loading, storage
and site erection.
The Contractor shall supply full details of the extent to which blasting, metal spraying and
painting will be carried out in his supplier's workshops, on the site of the work prior to
erection or in-situ after erection. If it is decided to carry out the bulk of the painting on the
site of the work, a properly equipped painting shop shall be set up using a specialist
organization, experienced and skilled in the preparation of surfaces and the application of
protective coating under the prevailing conditions.

9.1.22.

Parts Built into Concrete

Cast iron or mild steel parts to be built into concrete at a depth greater than 75 mm shall
be painted with an approved metal primer to a DFT (dry film thickness) of 50 microns.
Immediately before priming, it shall be made perfectly free from dirt, scale, loose rust,
paint, oil lime-wash or any other coating.

9.1.23.

Inspection and Tests

The plant and equipment shall be inspected and reviewed at the various stages of the
coating application both at the Manufacturer's Works and at the site of the work. Samples
may be taken from the paints as delivered and submitted to such tests as are deemed
necessary. The completed paint systems shall be tested by instruments to ensure that the
protection is of adequate thickness and is free from pinholes and the direct measurement
of adhesion shall be checked by the removal of a small section of the coating. The
Contractor shall supply all instruments and apparatus required for carrying out such tests
required by the Employer.

9.1.24.

Corrosion Resistant Materials

No blast cleaning or painting shall be applied to corrosion resistant materials such as
stainless steels, Ni-resist cast iron, bronze and other metals used for seals, bearings,
lighting fittings etc.

9.1.25.

Box and Tubular Sections

Box and tubular sections shall be permanently sealed. All such sections shall be
thoroughly dried out using hot dry air before final sealing and painting is carried out. After
sealing all sections shall be tested for air tightness.

9.1.26.

Machined Surfaces

Machined surfaces such as gears shall be coated with a thick layer of grease. Other
machined surfaces such as shaft ends, deep plates and other bright parts shall be coated
with two coats of an anti-rust solution which can be removed easily when required.
Permanently bolted, machined interfaces such as flanges shall be coated with a thin coat
of anti-rust compound before assembly.

9.1.27.

Manufacturer's Standard Finishes

Where it is the usual practice of the manufacturer of items such as pumps, electric motors,
switchgear, control panels and similar equipment, to apply a high standard of protective
paintwork in the shop before dispatch this will normally be acceptable provided that such
standard finishes are at least equal to the surface finish specified.
Full details of such manufacturer's standard finishes shall be given to the Employer for his
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acceptance prior to manufacture. Special care shall be taken to ensure standard finishes
are suitable for the particular conditions applicable to the individual items of plant.

9.1.28.

Switchboards

Prior to painting, switchboards made of sheet steel shall be cleaned from dirt and rust by
chemical means and shall be pacified against oxidation. They shall then be phosphated
by dipping in a ferric phosphate bath and all surfaces shall be electrostatically painted by
epoxy-polyurethane powder paint. The exteriors of such panels shall be a color specified
by the Employer to give a minimum reflection value of 42 %. Instruments shall be finished
dull black and control handles, push buttons and similar fittings shall be chromium plated
or otherwise in a form and type to be approved by the Employer.

9.1.29.

Paint Systems

The following paint systems shall be used for the items of plant listed.
The coatings shall be in accordance with ISO 12944 or equivalent standard approved by
the Employer, and systems shall be designed to give a maintenance free period of at least
ten years.
1) System P1
USES: Buried steelwork.
PREPARATION: Near-White Metal Blast Cleaning to SSPC - SP-10 Standard.
PAINTING: Painting shall be in accordance with ISO 12944


Apply two-pack epoxy primer containing anti-corrosive pigment single coat to 50
micron DFT.



Apply two coats of two-pack epoxy finishing coat to a total DFT of 250 microns.



Total DFT = 300 microns.

2) System P2
USES: Steel work, Pipes, valves, fittings, etc. exposed to potable water.
PREPARATION: White Metal Blast Cleaning to SSPC - SP-5 Standard.
PAINTING: Painting shall be in accordance with ISO 12944.


Apply two-pack epoxy primer containing anti-corrosive pigment, but not containing Pb
and Cr pigments, single coat to 50 micron DFT.



Apply finishing coat having a Drinking Water Health Certificate
- three coats of two-pack high solid epoxy to a total DFT of 300 microns, or
- one coat of two-pack solvent free epoxy to a DFT of 350 - 400 microns.
- Total DFT = 350 - 450 microns

3) System P3
USES: Wetted (high humidity) and submerged steelwork and inner and outer surfaces of
pipes not exposed to drinking water.
PREPARATION: White Metal Blast Cleaning to SSPC - SP-5 Standard.
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PAINTING: Painting shall be in accordance with ISO 12944.


Apply two-pack epoxy primer containing zinc rich anti-corrosive pigment, two coats to a
total of 100 micron DFT.



Apply two or three coats of two-pack high build epoxy finishing coat to a total DFT of
250 - 300 microns.



Total DFT = 350 - 400 microns.

4) System P4
USES: Steelwork and pipes exposed to weather.
PREPARATION: Near-White Metal Blast Cleaning to SSPC - SP-10 Standard.
PAINTING: Painting shall be in accordance with ISO 12944.


Apply two-pack epoxy primer containing anti-corrosive pigment, two coats to a total
100 micron DFT.



Apply two or three finishing coats of two-pack epoxy to a total DFT of 100 - 150
microns.

Alternatively, where a special color is required, the finishing coat two-pack resin based
epoxy polyurethane (aliphatic based) to a DFT of 250 microns.


Total DFT = 200 - 350 microns.

5) System P5
USES: Steelwork exposed to weather and immersed in water from time to time, such as
penstocks.
PREPARATION: Near-White Metal Blast Cleaning to SSPC - SP-10 Standard.
PAINTING: Painting shall be in accordance with ISO 12944.


Apply two-pack epoxy primer containing anti-corrosive pigment, two coats to a total
100 micron DFT.



Apply one coat epoxy undercoat to a 50 - 100 microns DFT.



Apply two coats of two-pack epoxy finishing coat to a total DFT of 100 microns.



Total DFT = 250 - 300 microns.

6) System P6
USES: Internal plant and pipework, cranes and miscellaneous steelwork not exposed to
weather.
PREPARATION: Commercial Blast Cleaning to SSPC - SP-6 Standard.
PAINTING: Painting shall be in accordance with ISO 12944.


Apply alkyd based primer (long chain oil) with oxidized drying containing anti- corrosive
pigment, single coat to 40 micron DFT.
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Apply two coats of alkyd based (medium chain oil) with oxidized drying finishing coat to
a total DFT of 80 microns.



Total DFT = 120 microns.

7) System P7
USES: Buried pipes prior to application of wrapping.
PREPARATION: Near-White Metal Blast Cleaning to SSPC - SP-10 Standard.
PAINTING: Painting shall be in accordance with ISO 12944.


Apply two-pack epoxy primer containing anti-corrosive pigment, single coat to 50
micron DFT.



Apply primer compound recommended and supplied by manufacturer of wrapping
tape, in accordance with the particular requirements of the manufacturer, immediately
prior to the application of the tape. Wrapping shall be in accordance with Clause
9.1.30.

8) System P8
USES: Steelwork exposed to weather, which has been previously galvanized.
PREPARATION: Degrease, wash and apply one coat of etch primer.
PAINTING: Painting shall be in accordance with ISO 12944.


Apply alkyd based primer (long chain oil) with oxidized drying containing anti- corrosive
pigment, two coats to a total 80 micron DFT.



Apply two coats of alkyd based (medium chain oil) with oxidized drying finishing coat to
a total DFT of 80 microns.



Total DFT = 160 microns.

Note: This system can be used for galvanized works exposed to weather for decorative
purposes.
9) System P9
USES: Steelwork exposed to
weather and subject to heavy wear and requiring
frequent maintenance and repairs.
PREPARATION: Near-White Metal Blast Cleaning to SSPC - SP-10 Standard.
PAINTING: Painting shall be in accordance with ISO 12944.


Apply two-pack epoxy primer containing anti-corrosive pigment, two coats to a total
100 microns DFT.



Apply two coats of two-pack epoxy finishing coat to a total DFT of 100 microns.



Total DFT = 200 microns.

9.1.30.

Wrapping of Buried Pipework

All buried ductile iron and steel pipes and fittings shall be coated and wrapped with hot or
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cold applied polyethylene in accordance with AWWA C209, AWWA C214 or equivalent
standard.

9.1.31.

Tools

The Contractor shall provide all special tools or sets of tools necessary for installing and
dismantling plant and for the maintenance during the Warranty and O&M Period of the
machinery and equipment. Such special tools shall be defined as any tool which would not
be included within a standard mechanics tool kit. These tools shall be of an adequate
number and quality for the training of the operating staff. A list of all special tools proposed
shall be included in the relevant schedules.

9.1.32.

Spare Parts

The Contractor shall have submitted with his bid a priced list of spares, which he
considers necessary for the maintenance of the plant for 5 years in normal operation.
When considering the proposed list he must bear in mind the possible difficulty in
obtaining equipment in Nepal.
All spare parts shall be new, unused and strictly interchangeable with the parts for which
they are intended to be replacements and shall be treated and packed for long term
storage under the climatic conditions prevailing at the Site. Each spare part shall be
clearly marked or labeled on the outside of its packing. For each case or other container,
a general description of the contents shall be shown on the outside and a detailed list
enclosed. All cases, containers and other packages shall be marked and numbered in an
approved manner for purposes of identification. All labels, descriptions and lists of
contents shall be in English.
All cases, containers or other packages are liable to be opened for such examination as
the Employer may require and packings shall be designed to facilitate opening and
subsequent repacking.
The Contractor shall provide assurance that all spare parts shown in the schedules will be
readily available for a period of at least ten years after the end of the Guarantee Period.

9.1.33.

Samples

If requested, the Contractor shall provide a sample properly labeled of all fittings, valves,
insulation, cocks, unions, switchgear, cables and other like accessories described in this
Specification or as specified by the Employer.
Such samples shall be submitted to the Employer for his acceptance at his offices or
elsewhere as directed, with all parts left loose so that they may be taken apart for internal
inspection by hand without the necessity of using spanners, screw drivers or wrenches.

9.1.34.

Labels

Labels approved in design and shape by the Employer, shall be placed by the Contractor
at the required points.
Identification labels or similar approved material engraved black on white unless otherwise
agreed, with not less than 5 mm letters showing the characteristics of the equipment they
are associated with. They shall be fixed on or adjacent to all equipment, valves, control
switches and distribution gear, by means of at least two brass screws.
The labels shall bear the identification shown on the drawings, such as indication,
designation function and, where necessary, phase voltage, current, pressure and
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temperature. Plastic adhesive strip labels will not be permitted.

9.1.35.

Noise, Vibration and Seismic Forces

1) General
The Contractor shall provide a quiet installation. All items of plant and equipment shown
on the drawings shall be carefully chosen with a view to minimizing sound levels.
Noise levels outside plant rooms shall not exceed 65 dBA when measured 3 meters from
the external wall. Noise levels within plant rooms and buildings shall not exceed 80 dBA
when measured 1 meter from the equipment.(Bio-gas Generator in 7meters) The
Contractor shall take all necessary measures to meet these limits, including where
necessary the provision of acoustic panels or enclosures.
Control room noise levels shall not exceed 55dBA
Hazardous warning notices indicating that ear defenders are to be worn shall be installed
at entrances to enclosures where the sound pressure level exceeds 80dBA. The
Contractor shall provide 3 sets of ear defenders at any such location.
2) Anti-Vibration Mountings and Sound Absorption
The Contractor shall provide and fix all material for the prevention of transmission of noise
and vibration through the structure.
Where appropriate all fans, A/C package units compressors, and other motive plant shall
be mounted on resilient mountings in such a manner that the plant foundations are
isolated from the floor or structure. In addition, all rotating plant shall be statically and
dynamically balanced.
Mechanical vibration shall be eliminated by the use of anti-vibration mountings and flexible
connections to ensure an isolation efficiency of 95 % from the building structure.
Machinery vibration shall not exceed the limits defined in the relevant section of ISO .

9.1.36.

Protection and Care of Conduits, Ductwork and Pipework, etc.

Before dispatch from the works equipment shall be thoroughly cleaned and packed to
provide protection against damage, deterioration, corrosion and ingress of dirt and be
suitable for prolonged storage in a humid atmosphere.
All apparatus shall be stored in a waterproof housing and be examined and cleaned
before installation. All open pipe ends and duct ends whether installed or in store, shall be
fitted with plastic caps or suitable protective covering.
Every precaution must be taken by the Contractor to prevent damage or the entry of
foreign matter into the plant by other trades.
No claim can be met for damage to plant, pipework ductwork or any item of electrical
equipment due to the Contractor neglecting these precautions, and all damaged items
shall be replaced with new items by the Contractor without any additional payment.

9.1.37.

Dust, Insect and Vermin Proofing

All equipment which is affected by ingress of dust shall be effectively dust proofed.
All equipment shall be vermin proofed where no protection is afforded in its normal
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manufactured form, to ensure that no mechanical breakdown shall occur due to
interference or damage by vermin. All materials used in construction or for connections
shall be resistant to attack by insects, micro-biological life or other local fauna and such
materials shall be to the acceptance of the Employer.

9.1.38.

Welding

Welded parts consisting of steel to ASTM A36 or similar steel shall comply with
requirements not less than AWS D1.1, AWS D18 or equivalent standard. Circumferential
welds, etc. shall be fabricated and tested in accordance with ASME VIII, and AWS
D10.11/D10.11M or equivalent standards where applicable. All joints shall have the plate
edges accurately prepared to the appropriate profile for welding. The parts shall then be
assembled and accurately checked before welding proceeds. The welding and fabricating
procedure shall be such that residual stresses are a minimum and distortion avoided.
Special attention shall be given to ensure that distortion does not occur after machining to
affect the alignment and operation of the part concerned.
All welded parts shall be stress relieved prior to any machining being carried out.
Welding procedures shall be in accordance with AWS D1.1 and AWS D18.
Each unit shall be fabricated and welding completed before final machining or other fitting
work is carried out. All fillet welds shall be continuous.
Electrodes used shall be low hydrogen type and shall comply with requirements not less
than in AWS A5.1/A5.1M or equivalent standard for carbon steels, and AWS A5.4/A5.4M
or equivalent standard for stainless steel. Only stainless steel electrodes shall be used for
welding stainless steel. Stainless steel to be welded shall be suitably stabilized. Heated
storage and ovens shall be provided for the electrodes. The welded stainless steel
surfaces shall be cleaned from remaining dirt by a suitable polishing material and shall be
polished as other polished stainless steel surfaces.
Only skilled, qualified and tested welders shall be employed. The welders shall be tested
in accordance with ASME or other equivalent standard. Detailed records of welding shall
be kept, showing the name of each welder against each run in a weld and any welder
found to be producing an unacceptable amount of defects shall be removed until he has
passed the test again.
Where valve bodies, sleeves, etc., are of welded construction all longitudinal butt welds in
the shell plates shall be completely radio-graphically tested.
For pipelines, site made circumferential butt welds shall have at least 10 percent
ultrasonic tested and shall include the junctions with the longitudinal joints. The remainder
of these welds shall be dye penetrant tested and visually inspected.
Ultrasonic testing shall be carried out in accordance with ASME and the Contractor shall
propose a standard of acceptance. Site welding shall not proceed more than three days in
advance of testing and acceptance.
All fillet welds shall be tested by ultrasonic, crack detention, or other approved means.
For all other items of equipment the Contractor shall allow for the cost of adequate
radiograph examination of the welds. The positions to be examined will be indicated by
the Employer.
The "International Institute of Welding Collection of Reference Radiographs of Welds"

Construction of DEWATS at Gokarna & Hanumanghat

Section 6 - Employer’s Requirements

6a-103

shall be used as a guide for the interpretation of radiographs and as a basis for
comparison regarding the nature and extent of weld defects. The minimum grade for
acceptance shall be black.
Welded parts or castings which are subjected to appreciable stress when the plant is in
operation shall receive appropriate heat treatment where applicable before machining.
Before manufacturing starts, the Contractor shall give the Employer his detailed drawings
of welding preparations of all parts to be welded and subjected to high stress. No welding
shall start before acceptance of the Employer to the proposed details.
Fillet welds shall not have any oxidizing, remains, condensation and cracks. No
deterioration shall be seen at the connection points of domes and cylindrical parts due to
the size and welding and a perfect welded joint shall be assured.
When the ambient temperature at the welding site is below +5°C, no welding shall be
carried out.

9.1.39.

Castings

All cast iron shall be of standard grey close-grained quality to ASTM A48 Class 35B or
better. Ductile (Spheroidal Graphite) Iron shall be to ASTM A536 60-40-18 or better. The
structure of the castings shall be homogenous and free from non-metallic inclusions and
other injurious defects. All surfaces of castings which are not machined shall be smooth
and shall be carefully fettled to remove all foundry irregularities.
Except for spheroidal cast iron, minor defects not exceeding 12.5 % of total metal
thickness and which will not ultimately affect the strength and serviceability of the casting
may be repaired by approved welding techniques. The Employer shall be notified of larger
defects and no repair welding of such defects shall be carried out without prior
acceptance.
If the removal of metal for repair will reduce the stress resisting cross-section of the
casting by more than 25 %, or to such an extent that the computed stress in the remaining
metal exceeds the allowable stress by more than 25 %, then that casting may be rejected.
If it is required by the Employer, one or more samples of manufactured parts shall be
taken for testing. No payment shall be made by Employer for these samples. All expenses
for tests shall be the Contractor’s responsibility.
Castings repaired by welding for major defects shall be stress relieved after such welding.
Non-destructive tests will be required for any casting containing defects whose extent
cannot otherwise be judged, or to determine that repair welds have been properly made
and all expenses shall be borne by the Contractor.

9.1.40.

Forgings

All major stress-bearing forgings shall be made to a standard specification which shall be
submitted to the Employer for acceptance before work is commenced. They shall be
subject to internal examination and non-destructive tests for the detection of flaws, and
shall be heat treated for the relief of residual stresses. The name of the maker and
particulars of the heat treatment proposed for each such forging shall be submitted to the
Employer. The Employer may arrange for such forgings to be inspected at the place of
manufacture with a representative of the Contractor.
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Fixings

Nuts, bolts, studs and washers used in the construction of items of plant and equipment
shall conform to the requirements of the appropriate International, German, British, or
other approved standard and shall be of the best quality bright steel, machined on the
shank and under the head and nut.
All thread forms shall be to ASME and ISO, and bolts shall project beyond the nut (and
any locking device if fitted) by between two and three threads. Washers shall be used
under all nuts and bolt heads.
Black bolts, nuts and washers shall be used for pipework and structural steel erection.
Precision bolts, nuts and washers shall be used for the assembly of machines and
electrical Plant. Stainless steel shall be used for those subjected to continuous or
occasional immersion and those in corrosive atmospheres, and for those which require
removal or adjustment during maintenance or repair of the plant.
Bolts, nuts and washers (other than those of stainless steel), pipe hangers and small
fixings generally, shall be hot dipped galvanized to ASTM A 123/A 123M. Screw threads
shall be undercut prior to galvanizing to prevent stripping. All nuts, bolts, studs and
washers used for the assembly of pipe flanges or structural steelwork or fixings which will
be used in damp or humid conditions shall also be galvanized. Insulating washers and
sleeves shall be fitted where necessary to safeguard against galvanic corrosion.
Where screws, bolts, nuts or other similar fixings are used, the back face of the flange
shall be smooth and flat to allow all fixings to sit square to the flange. Where the back face
of the flange in contact with fixings is not flat or true over the full face of the fixing it shall
be machined or spot faced. It shall be possible to rotate all screws, bolts and nuts through
1800 without interference from adjacent parts.
Fitted bolts shall be a light driving fit in the reamed holes they occupy, shall have the
screwed portion of a diameter such that it will not be damaged in driving and shall be
marked in a conspicuous position to ensure correct assembly at Site.
Washers, locking devices and anti-vibration arrangements shall be provided where
necessary and shall be subject to the acceptance of the Employer.
Where bolts pass through structural members, taper washers shall be fitted where
necessary to ensure that no bending stress is caused in the bolt.
Where there is a risk of corrosion, bolts and studs shall be designed so that the maximum
stress in the bolt and nut does not exceed half the yield stress of the material under all
conditions.
The Contractor shall provide all necessary nuts, bolts, studs and washers and all the other
specified fixings, line and levelling nuts and spacers and bearing plates and frames for
setting of equipment as necessary and all the necessary works for transferring the
equipment loads to the ground uniformly.
All nuts, bolts, studs, screws, washers, seals etc. together with all adjoining flanges or
dismantling joints connecting to pumps or valves etc. shall be supplied loose by the pump
or valve manufacturer for welding to the adjacent pipework.
All nuts, bolts, screws and washers used for the fixing or adjustment of the plant shall be
manufactured from brass or stainless steel according to their location.
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All bolts, nuts and screws which are submerged or partially submerged in water shall be
made of nickel-bearing stainless steel having a corrosion resistance not less than that of
18% chromium 8% nickel composition.

9.1.42.

Fixing of Machinery

Except in special cases, e.g. where Plant is mounted on anti-vibration mounts or where
special arrangements need to be made to ensure water tightness, items of Plant shall be
securely fixed and aligned on a common baseplate or frame.
This baseplate or frame shall be leveled, aligned and secured before grouting in.

9.1.43.

Guarding

Machinery shall be effectively guarded to prevent injury to persons, and meet current
Nepal and International safety regulations.
Guarding shall be provided to prevent access to live electrical apparatus or moving parts
of machinery.
Adequate guards shall be supplied and installed throughout the installation to cover drive
mechanisms. All rotating and reciprocating parts, drive belts, etc. shall be securely
shrouded to the satisfaction of the Employer to ensure the complete safety for both
maintenance and operating personnel. However, whilst all such guards shall be of
adequate and substantial construction they shall also be readily removable for gaining
access to the plant without the need for first removing or displacing any major item of
plant. Large guards shall be equipped with small removable panels for the inspection and
checking of enclosed components.
Guards to parts of machinery which require regular inspection or maintenance shall be
constructed of galvanized steel mesh or other corrosion resistant material which enables
the parts to be examined and shall be attached in such a way as to permit easy removal
and replacement. Guards shall be attached by means of set bolts or studs in tapped
holes. Self tapping screws shall not be used.
Where hinged access covers or doors are provided in covers or guards, they shall be
interlocked with the electricity supply so as to prevent the operation of the machinery
except when covers are in position and fixed.
Warning notices labeled 'Danger - This plant may start automatically', shall be fitted to
Plant.

9.1.44.

Bearings

1) General
The Contractor shall select the most appropriate type of bearing for the plant being
supplied.
Equipment with vertical shafts shall have thrust and guide bearings. All bearings shall be
designed to exclude the ingress of water except where the bearings are water lubricated.
Sealed for life units are acceptable subject to a minimum design life of 100,000 hours
operation at maximum loading. Plant which may be subject to vibration whilst stationery
shall be provided with bearings designed to withstand damage from such a cause.
Bearings below water shall be of the journal type, of ferrobestos gunmetal or equal sleeve
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and stainless steel journals.
Guide bearings above water level shall have phosphor bronze or synthetic lubrication
impregnated bushes and carbon or stainless steel journals respectively. Synthetic
bearings shall only be used when bearing condition can readily be inspected.
Plain type bearings shall be self-lubricating by either grease, forced oil or impregnation.
2) Ball and Roller Bearings
Ball and roller bearings shall be rated for a minimum plant life of 10 years, with due
consideration being given to the number of starts and periods of operating under
conditions of maximum dynamic axial and radial loading. The size of bearing shall be not
less than that calculated for a minimum L10 basic rating life in accordance with ISO and
ASTM taking into account all considerations of reliability, materials of manufacture and
operating conditions.
All bearings shall be generously rated and sized to ensure satisfactory and stable running
without vibration under all conditions of operation for a minimum life of 100,000 hours
running. They shall be efficiently lubricated and adequately protected from ingress of
moisture, dust and sand and the particular climatic conditions prevalent at the site. All
bearing shall be to ISO standard SI unit dimensions where practicable.
All ball or roller bearings, including those supplied as "sealed for life" shall be arranged for
grease gun lubrication and a suitable high pressure grease gun shall be supplied. Grease
relief valves shall be provided on all bearing housings to prevent over greasing.
Adequate "Stauffer" screw top pressure grease lubricators or "Tat" grease nipples shall be
provided for all moving parts. The position of all greasing and oiling points shall be
arranged so as to be readily accessible for routine servicing. Where necessary to achieve
this suitable access platforms shall be provided.
The type of lubricant and intervals of lubrication, which shall be kept to a minimum (not
less than nine days), for each individual item of plant shall be entered on a working
schedule, which shall form part of the Operation and Maintenance instructions.
A list of recommended lubricants and their equivalents shall be entered in the Operation
and Maintenance instructions.

9.1.45.

Flexible Shaft Couplings

Flexible shaft couplings where supplied, shall be generously rated to cover the full range
of duty.
Couplings liable to impregnation by oil shall be of the all metal flexible type.
General service couplings shall be of the flexible multi-pin and bush type, having not less
than six bushes and each bush shall have an inner sleeve to allow rotation on the pin
(bushes shall not be in direct contact with the pin). All pins shall have shoulders to allow
positive location and securing to the bosses.
Bosses shall be a tight fit on the shafts and secured with hand fitted keys.
Couplings shall be supplied in matching balanced sets and shall be machined, balanced
and marked before leaving manufacturers works.
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All couplings shall be fully checked for alignment and all necessary equipment for
checking alignment shall be supplied by the Contractor.
Particular attention shall be paid to achieving accurate alignment of solidly bolted
couplings and the Contractor's proposed alignment procedure shall be to the acceptance
of the Employer. In particular, alignment procedures which involve rotating only one half
coupling will not be accepted. The coupling alignment procedure shall include a final
check in the "bolted-up" condition for "cranking".
Where flexible couplings are used, the Contractor shall fully describe the arrangements
proposed for ensuring that the desired freedom of relative movement between the shafts
is obtained, when transmitting a torque corresponding to the continuous maximum rating.
Final alignment shall be checked by the Contractor in the presence of the Employer.

9.1.46.

Gearboxes

Gearboxes shall have a life of 100,000 hours, be selected in accordance with AGMA
recommendations for horsepower calculation and service factor application and employ a
standard reduction ratio.
Gearboxes which have to be angle mounted, shall have a rating; choice of bearings, seals
and lubrication system which is suitable for such mounting.
Dependence on splash lubrication alone is not acceptable but it may be used in
conjunction with a forced feed method to reach all bearings and gears.
Calibration of the oil dipstick and its position together with that of the sump drain plug will
require special consideration.

9.1.47.

Allowance for Wastage

The Contractor shall supply as specified and to the satisfaction of the Employer
reasonable excess quantities to cover wastage of those materials which will normally be
subject to waste during erection and setting to work.

9.1.48.

Lubrication

A complete schedule of recommended oils and other lubricants shall be furnished by the
Contractor. The number of different types of lubricants shall be kept to a minimum. The
schedule and the name of the supplier of the lubricants shall be submitted to the Employer
for acceptance before incorporation in the instruction manuals. In the case of grease
lubricated roller type bearings for electric motors a lithium base grease is preferred.
Where lubrication is effected by means of grease, preference shall be given to a pressure
system which does not require frequent adjustment or recharging. Frequent, for this
purpose, means more than once weekly and grease systems having shorter periods
between greasing should be avoided. Where necessary for accessibility, grease nipples
shall be placed at the end of the extension piping and, when a number of such points can
be grouped conveniently, the nipples shall be brought to a battery plate mounted in a
convenient position. Button head type nipples shall be used for normal grease and all
grease nipples shall be of the same size and type for every part of the Plant.
Arrangements shall be provided to prevent bearings being overfilled with either grease or
oil.
Where more than one special grease is required a grease gun for each special type shall
be supplied and permanently labeled.
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Oil sumps shall be fitted with oil level indicators of the sight glass type, or where this is not
practicable, with dipsticks. The indicators shall show the level at all temperatures likely to
be experienced in service. The normal, maximum and minimum levels at 30°C shall be
clearly visible in the sight glass as viewed from the normal floor level.
All lubrication systems shall be designed so as not to present a fire hazard and particular
care shall be taken to prevent leakage of lubricants and to avoid leaking lubricants coming
into contact with any electrical equipment, heated surfaces or any other potential source
of fire.
The Contractor shall supply flushing oil for each lubrication system when an item of plant
is ready for preliminary running and a sufficient quantity of the approved lubricants for
setting to work and for the commercial operation of the plant for two years after the Final
Acceptance Certificate has been issued.

9.1.49.

Operation and Maintenance Manual

The Operation & Maintenance manual shall include the following as a minimum:


Recommendation for consumable supplies e.g. packing, lubricants for the Plant.



Brief outline of the operation of the Plant including the sequence of events required for
the operation of each item of Plant. The information shall be in sufficient detail to allow
uninstructed personnel to be instructed in the operation of the Works.



Instructions on how to stop and start the Plant, noting any safety and operating
sequence requirements.



Details of required preventive maintenance with recommended frequencies of action
including the testing, adjustment, and calibration of Plant following maintenance and
during normal operation.



Details of each item of Plant including the name and address of the manufacturer and
the local agent, type and model, serial number, duty and rating, clearances and
tolerances where applicable.



Detailed assembly drawings and instructions for undertaking dismantling, component
replacement and reassembly.



Fault finding charts and procedures.



Spare parts lists containing all necessary information for ordering parts.



Lists of packing seals and gasket materials.



List of special tools required for maintenance.

9.1.50.

Pipework

1) General Requirements
The Contractor shall include for the supply, delivery and erection of all pipework and
fittings within the buildings, sumps and valve chambers and between all sections of the
plant as defined and detailed in this Specification and where indicated in the Employer’s
Requirements, to form a complete and fully functional installation.
In arranging pipework systems, provision must be made for the convenient removal of
Plant from the pipework by the use of flange adapters, unions or conveniently placed
bends. Flange adapters shall not be used simply to accommodate misalignment in the
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fixing or building-in of pipework systems. Flange adapters shall be anchored or tied to
withstand maximum possible system pressure.
Where more than one item of Plant is served by a common pipework system, the
pipework shall be arranged so that when a single item of Plant has been removed the
remaining items can be operated safely without the need to provide any special fixings
and supports for the pipework system.
Pipework shall be adequately supported and fastened so that strain is not placed on any
pump casing or other associated Plant due to the weight of fixing of the pipework.
Rodding and flushing points shall be provided on pipelines containing sludge or slurry to
enable the complete line to be cleaned.
The Contractor shall ensure that the design, fabrication and installation of the pipework
shall allow for the misalignment of fixed terminal points by 25mm in any direction.
Adequate provision shall be included to cater for settlement of rigid structures/pipework
systems.
Joint pipes, puddle pipes, tees, elbows, flanges, reducers, crosses, etc. to be used in the
plant of different diameters, classes and structures shall be supplied, manufactured and
erected in accordance with the erection plans, technical specifications and directives of
the Employer.
Puddle pipes to be used in water retaining structures shall be placed in the formwork of
the walls and cast in with the first stage concrete. Puddle pipes placed in box-outs and
cast in with second stage concrete shall not be allowed.
The collar size of puddle pipes, where they pass through water retaining structures or
chamber walls shall be the same diameter as the pipe flange and the collars shall be
continuously welded to the pipes on both sides of the collar.
Pipes, puddle pipes, elbows, big tee pieces, etc. used in the Works at different diameters,
pressures and structures shall be coated with epoxy against corrosion, and buried parts
and parts in channels shall be painted with epoxy in accordance with AWWA C213.
Internal linings of pipes shall be as specified in the particular requirements. Coating
damage due to welding or during delivery or handling shall be made good, both inside and
outside, by using the same coating materials to the satisfaction of the Employer. Coating
repairs shall follow the procedure specified in Clause 9.1.18.
All pipework, valves and fittings shall be rated in excess of the maximum pressure they
will attain in service including any surge pressure.
The pipework installation shall be so arranged to offer ease of dismantling and removal of
pumps or other major items of equipment. Flange adapters shall be supplied and fitted in
pipework runs, wherever necessary, to permit the easy removal of valves and other
equipment without the need to disturb any adjacent valves or equipment which are fixed in
place. A flange adapter shall be included in the suction and delivery pipework of all pumps
and adjacent to every valve for easy dismantling unless alternative provisions (such as an
adjacent flanged bend) are available. Provision shall be made for a flexible joint
arrangement adjacent to all structures.
The ends of pipes for use with flange adapters and couplings shall be faced, squared and
sized to the tolerances required by the manufacturer of the coupling.
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All loose flanges shall be secured to fixed flanges by suitable tie-bolts.
All pipework shall be adequately supported with purpose made fixings. When passing
through walls, pipework shall incorporate a puddle flange or other suitable sealing device.
The final outlet connection of the pipework shall match the connecting point of any
external rising main.
Flanged joints shall be made with 3 mm thick full face, fabric reinforced rubber gaskets,
pierced to take the bolts, and the face of all flanges shall be machined to give a true angle
of 90° to the center line of the pipe or fittings.
The whole of the jointing work and materials necessary to fix and connect the pipes,
including adequate and efficient pipe supports, shall be included in the Contract.
The hydraulic test pressure applied at the manufacturer's works shall be 2.0 times the
design working head, or 1.5 times the maximum working head or pipe rated pressure,
whichever is the greater.
All pipework shall be adequately sized to limit the velocity to acceptable levels. Pump
suction and delivery pipe velocities shall not exceed 1.5 m/s and 3.0 m/s respectively.
The Contractor shall be responsible for ensuring that the internal surface of all pipework is
thoroughly clean before and during erection and before commissioning. Cleaning shall
include removal of all dirt, rust, scale and welding slag due to site welding. Before
dispatch from the Contractor's works the ends of the pipes, branch pipes, etc. shall be
suitably capped and covered to prevent any accumulation of dirt or damage. This
protection shall not be removed until immediately prior to connecting adjacent pipes or
valves.
After completion of any fabrication, all pipes will be hydraulically tested.
If any alterations involving additional fabrication are made after dispatch, a further
hydraulic test will be required on the pipe or piping assembly concerned.
All testing of pressure pipelines related to pipe laying, welding, hydraulics and pressure
shall be carried out by the Contractor in accordance with ASTM.
The Contractor shall have the full responsibility for supplying all types of testing equipment
for the tests and also for supplying the water for hydraulic and pressure testing the
pipelines.
All small bore pipes shall be blown through with compressed air before connection is
made to instruments and other equipment.
The Contractor shall note the necessity for providing flexibility in the pipework at joints in
the main structures to allow for differential settlement and thermal stresses which shall not
be transferred to the anchor blocks. Flexible joints, collars and cut pipes shall be allowed
on all pipework where necessary to allow for some margin of error in the building work.
The pipework system shall be so designed to ensure that anchorages at blank ends,
bends, tees and valves may be kept to a minimum. The Contractor shall indicate on his
detailed drawings any thrust blocks that are required to anchor pipework supplied by him.
During installation, all pipes shall be hung on their respective supports and lined up so
that their joint faces are parallel before flanges are bolted together. In making joints, no
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springing of pipes into position shall be allowed.
Small bore pipes and hoses shall be of non-flame propagating materials. They shall be
arranged for easy dismantling for cleaning where appropriate, and if screwed joints or
joints formed by solvent welding are proposed for any chemical line, a sufficient number of
flanged or flexible joints shall be provided to enable the pipework to be removed in
sections without working from one end to the other of a particular run. Tees and cocks
shall also be provided at convenient points for the connection of a pressure water supply
to flush pipework through as required.
All pipes and hoses shall be labeled to enable individual lines to be identified throughout
their run. Identification markings consisting of single or multiple colored rings painted
around the pipe or proprietary self-adhesive colored pipe marking tapes shall conform with
the recommendations of ASME where appropriate. Wherever possible, racks or trays shall
be fixed to duct walls or walls of tanks and buildings and the pipes shall be fixed to these
racks or trays with clips which can easily be removed without dismantling adjacent pipes.
The Contract includes for the supply and fixing of all such racks or trays. Full details of the
type of hoses, pipes, and racks or trays proposed, shall be supplied at the time of
tendering.
All necessary supports, saddles, slings, fixing bolts and foundation bolts shall be supplied
to support the pipework and its associated equipment in an approved manner. Valves,
meters, strainers and other devices mounted in the pipework shall be supported
independently of the pipes to which they connect.
All brackets or other forms of supports, which can conveniently be so designed, shall be
rigidly built up of steel by riveting or welding in preference to the use of castings.
No point of passage of pipes through floors or walls shall be used as a point of support,
except with the acceptance of the Employer.
After the collars and boxes or other fittings have been fixed in position, the floors, walls
and roof structure will be made good.
2) Ductile Iron Pipe
Ductile iron pipes and fittings shall comply with ASTM A377. In addition, pipes shall not
exceed 6 meters in length. Flanged joints and fittings shall be provided above ground
unless otherwise specified. Buried pipe shall normally have flexible joints.
Pipe wall thickness shall be adequate for the maximum working pressure plus the
maximum surge pressure which may occur. Pipes shall be tested at 1½ times the
maximum rated pressure.
Pipe ovality shall not exceed the values given in ASTM A377.
Cement mortar lining complying with AWWA C104/A21.4 ―Cement–Mortar Lining for
Ductile- Iron Pipe and Fittings‖, shall be applied internally to all pipes and fittings.
Externally DI pipes and fittings shall have a metallic zinc coating followed by a bitumen
coating. Additionally, all buried pipe shall be polythene tube wrapped, unless ground
conditions require an enhanced degree of protection.
Gaskets shall comply with AWWA C111/A21.11. Gaskets for flanged pipe joints shall be
of the full face type. The materials for flange pipe joints shall consist of rubber insertion
rings 3mm thick produced from reinforced rubber compound, with nominal hardness in the
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range of 70-80 IRHD such as EPDM.
Bolting of flanged joints shall comply with the requirements of the relevant sections of
ASTM and ASME. No site welding or weld repairs of grey or ductile iron pipes will be
accepted
3) Steel Pipework and Specials
Steel pipe shall comply with the appropriate standards listed below:
ASTM A 334/A 334M REV A
ASME BPVC Sec II A-2
Pipework shall generally be flanged although prefabricated welded specials shall be used,
as appropriate. Where necessary 'lobster back' type bend shall be fabricated with an
adequate number of segments to ensure a gentle radius. All bends shall be formed so that
at any point along the bend, ovality will not reduce the bore by more than 2.5 %.
Fabricated tees will be provided with adequate strengthening webs and stiffeners.
Bends, branches and fittings for use with steel pipe shall have a wall thickness not less
than the straight pipe thickness. Calculations for the design of all special fittings shall be
submitted to the Employer before manufacture commences.
Flanges on steel pipes shall be welded in accordance with ASME B16.5 Gaskets shall
extend over the full flange area.
Steel pipes which are to be welded shall have the ends prepared by the manufacturer to
suit the type of welded joint proposed. The pipe shall be free of external and internal
coating for a distance of 100 mm from each weld line.
Pipes shall be fitted in the factory with end caps or reinforcement adequate to prevent
distortion during transport, storage and handling.
Pipes shall be coated internally in accordance with Paint System P2 or P3 with a
thickness of 350 - 400 microns. Where pipework passes through concrete or is exposed to
weather it shall be coated externally in accordance with Paint System P1 or P3. Where
pipe is laid underground it shall be wrapped in accordance with Clause 9.1.30.
Steel pipework below 80 mm bore except that for conveying oil shall be galvanized in
accordance with Clause 9.1.15.
Welding of steel pipelines shall be as follows:


General

Welding of circumferential joints in the pipeline shall comply with the requirements of
9.1.38 and as additionally specified here.
Line-up clamps shall be designed to prevent tears, scars, or indentations of the pipe walls
and keep misalignment of pipes at a minimum.
All welding shall be carried out in accordance with specific procedures prepared by the
Contractor and approved by the Employer.
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Adequate precautions shall be taken to protect welding operations from wind, rain,
blowing sand, etc.


Welder Qualifications:

All welders employed on the Works shall be fully qualified and shall have successfully
passed all tests required by relevant codes for type of work each individual welder does.
Welder qualification tests shall be carried out in the presence of the Employer or his
authorized representative in accordance with Clause 9.1.38.
The Contractor shall provide necessary labor, pipe welding materials, and equipment for
performing welder qualification tests on site.
The Contractor shall maintain a list of approved welders agreed upon with Employer and
no other employees shall perform welding operations on the permanent Works.


Procedure:

Swab pipe ends with a leather or canvas belt disc to remove dirt, loose mill scale, rust, oil,
grease, and other matter which may be injurious to the weld.
Cleaning of pipe ends shall be done by power wire brushing and/or grinding. Pipe ends
damaged such that they no longer meet joint specifications shall be re-beveled by a
suitable machine.
Align pipe ends with line-up clamps such that the longitudinal weld seams of the adjacent
pipe are staggered at least 20 degrees.
Stringer bead on pipeline shall be applied by at least two welders welding in opposite
quadrants.
The number of filler and finish beads shall be in accordance with approved and qualified
procedures.
Completed weld shall have a substantially uniform cross-section around the entire
circumference of the pipe. At no point shall the crown surface be below the outside
surface of the pipe nor be raised above the parent metal by more than 1.5 mm.
No welding shall be done when the shade temperature is below 5°C and falling unless
approved by the Employer who may require preheating of the pipe.
All joints on which welding has started shall be completed before the end of each day's
work. At night or when work is not in progress, pipe ends of the pipeline shall be securely
capped with a suitable cover to prevent the entrance of dirt, small animals, water, and
foreign matter into the pipeline.
Tie-ins shall be carefully aligned to limit residual and/or reaction stresses after completion
of the weld. Tie-ins shall be made within the temperature range of 10 to 30°C


Quality Control:

All production welds shall be subject to visual inspection by the Employer. Visual
inspections may be carried out at any stage of the welding of a joint.
Each weld shall be clearly marked adjacent to the weld indicating the identification of the
welder. Steel die stamping will not be permitted.
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Non-destructive testing will be carried out during the course of the work as required by the
Employer. Field welds shall be examined ultrasonically or by dye penetrant testing in
accordance with Clause 9.1.38. The Contractor shall pay for the testing and he should
include these costs and expenses during pricing of the Bill of Quantities.
The Employer retains the right to have cut out and removed one weld only from each
welder at no cost.
Welds rejected by the Employer shall be cut out and replaced by Contractor. If the cut out
weld is found on test not to meet Specifications, the cost of the cutting out and rejoining
shall be borne by the Contractor.
Welds rejected by the Employer may, at his discretion, be repaired subject to the
following:
-

Repairs to the filler weld which would penetrate the stringer bead will not be
permitted.

-

Arc burns shall not be repaired by welding, but shall be removed by grinding
provided that no reduction in wall thickness is made in excess of 12.5% of the
nominal wall thickness.

The Contractor shall maintain records of all repairs of whatever nature to pipe and pipeline
describing and locating such repairs.
The welding together of pipes that have been cut shall be carried out with a single weld if
it is practical to pull the pipes into position, otherwise two welds shall be made by setting
in a piece of pipe at least 2.0 m in length.
4) Stainless Steel Pipework
Stainless steel pipework is to be to ASTM A 192/A 192M to comply with to ASTM A312,
butt welded, flanged to ASME B16 with a minimum rating of PN10.
5) uPVC Pipework
Un-plasticized PVC (u-PVC) pipes shall comply with ISO 3127 and ISO 4422. Fittings
shall comply with ISO 2045 as appropriate.
Joints shall be either made with rubber sealing (O-ring) rings or shall be solvent welded as
specified. Solvent weld joints are not permitted for buried pipelines.
Ferrules, straps and other metal fittings shall be gunmetal.
6) Acrylonitrile-Butadiene-Styrene (ABS) Pipes and Fittings
ABS pressure pipes and fittings shall comply with the relevant provisions of ASTM D 1527
and ASTM D 2235
7) Polyethylene Pipework (MDPE and HDPE)
Polyethylene (PE) pipework shall be of the medium or high density type and shall comply
with the requirements of ASTM D 2104, ASTM D 2737, ASTM D 3261 and ASTM F 645.
All joints in the PE pipework shall be either flanged using stub flanges with galvanized
steel backing rings or fusion welded. Where fusion welded joints are proposed the
Contractor shall provide a proprietary PE pipe fusion welding rig capable of preparing the
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pipe ends, heating the pipe ends prior to bringing them together under pressure and
removing the welding bead prior to installation. The fusion welding rig shall be designed
for the sizes of pipes to be joined and shall be complete with suitable clamps for each size
of pipe to be joined.
The Contractor shall ensure that fusion jointing of PE pipes is only carried out by fully
trained and experienced operatives, and evidence of their training and experience shall be
provided prior to any pipe jointing being undertaken.
The Contractor shall demonstrate that the fusion welded joint is as strong as the parent
pipe.
8) Glass Reinforced Plastic Pipe
GRP pipework shall be of the filament-wound glass fiber reinforced epoxy type and shall
comply with the requirements of ASTM D2310 suitable for either a mechanically locking
joint or adhesive jointing. Pipes shall have a minimum of 0.5mm thick internal resin-rich
reinforced liner.
Pipes shall be suitable for the maximum pressure rating of the pipeline, but shall not be
less than 10bar rated under the maximum operating temperature.
All fittings shall be standard filament wound compatible with the pipe and the pipe jointing
material. Flanges shall be either GRE stub end flanges for adhesive bonding to the pipe
system or stub flanges with backing rings drilled to ANSI B16.5 or ISO 7005 as
appropriate to match the flanges on valves, fittings or ancillary equipment.
9) Small Bore Pipework
Small bore pipework up to 15 mm OD shall be manufactured from stainless steel tubing
with suitable compression type fittings. All small bore pipework and capillary tubes shall
be adequately and securely clipped or clamped. Compression fitting bends shall be kept
to a minimum as pulled bends of generous radii are preferred. Compression couplings
shall be heavy series to ASTM D 3039 / D 3039M.
Any gauges, transducers or switches etc. fed via small bore pipework shall have an
individual isolating cork adjacent to each component with adequate space being allowed
for component removal for servicing.
10) Pipe Jointing


Flexible Joints

Flexible joints in steel pipelines shall be Viking Johnson or similar. Flange adapters shall
be used where necessary for ease of installation and to allow for future dismantling. All
flange adapters shall be tied to prevent relative movement due to hydraulic thrust heads.
For the connections of pipes to concrete structures (inlet and exit), Viking-Johnson type
flexible coupling pieces (connecting pieces) shall be used.


Flanged Joints

Flanged joints shall be in accordance with ASME as appropriate to the flange material.
Bolt threads shall be coated in graphite grease before use unless otherwise instructed.


Screwed Joints

Screwed joints in steel pipes shall be threaded in accordance with ASTM A 865/A 865M
and ASME B16.11
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11) Dismantling Pieces
Dismantling pieces shall be installed adjacent to any valve to allow for easy removal of the
valve unless some other means is possible.
Dismantling pieces shall generally be Viking Johnson flange adaptors or similar approved
manufactured from either steel or A536 60-40-18 or A536 65-45-12 spheroidal cast iron.
Sealing of the interconnected parts shall be by means of sectional rubber-rings. The seal
ring shall be capable of withstanding the maximum working pressure without leaking yet
provide flexibility and ease of dismantling for maintenance purposes.
The seal ring shall be of the renewable type and formed of nitrile rubber 70/75 IRHD
according to ASTM D 1415 securely clamped to the pipe by means of a steel clamping
ring which shall hold the ring securely in place.
The bodies of the dismantling pieces shall be tested in accordance with ASTM E1003 and
no leakage shall be observed during shock pressures.
The flange adaptor and associated clamping ring shall be coated with fusion bonded
epoxy or Rilsan nylon coatings.
Each dismantling piece shall be complete with nuts, bolts and connections formed of
galvanized steel.
12) Surge Pressures in Pipelines
The Contractor shall demonstrate that all pipelines, (being supplied under the Contract or
existing ones modified under the Contract or existing ones where the operating regime is
changed), liable to surge pressures consequent on the prevailing operational conditions
have been designed to minimize unacceptable surge pressures. Where pipelines other
than concrete, ductile iron or steel are used and are liable to surge pressures, the rating of
the pipe shall be selected such that the amplitude of the minimum/maximum pressure
envelope at any point in the pipeline from any source does not exceed 50% of the rated
pressure of the pipe. The Contractor shall undertake surge analyses of pipelines using
approved specialist computer methods, and shall submit to the Employer for acceptance a
report in three copies showing the max/min envelope of non-suppressed and, where
necessary, suppressed pressures, along the whole pipeline. The effect of any fittings such
as air valves if fitted shall be demonstrated.
13) Flanges
All flanged connections of pumps, pipework, valves and other relevant equipment shall
have flanges in accordance with ASME B16 as appropriate for the flange material, with a
rating appropriate to the design working pressure.
All flanges shall be machined over their face and edge. Where necessary the backs of
flanges shall either be machined or spot faced.

9.1.51.

Valves

1) Valves General
Valves shall be designed to meet the operational and environmental conditions as
specified in the particular section of the specification.
Those for use in sewage, water, gas, air, or oil systems shall be as specifically detailed for
the application. Unless otherwise specified, valves shall be provided to suit the maximum

Construction of DEWATS at Gokarna & Hanumanghat

Section 6 - Employer’s Requirements

6a-117

working pressures including all surge pressures.
All valve bodies shall give the following information:


Manufacturer's name



Hydraulic operating pressure



Size of valve



Direction of flow `Arrow'

All valves, spindles and hand wheels shall be positioned to give good access for
operational personnel. It shall be possible either to remove and replace or to recondition
seats, gates or gland packing which shall be accessible without removal of the valve from
the pipework or, in the case of power operated valves, without removal of the actuator
from the valve.
Extension spindles shall be supplied wherever necessary to achieve the specified
operating requirements. Where extension spindles without hand wheels are fitted, such as
below operating platforms, the extension spindle shall terminate 75mm below the
operating platform access level with a securely fixed female tapered square section
suitable for T-key operation. The Contractor shall supply a set of T-keys, at least two for
each discrete operational area. The T-keys shall be fabricated from mild steel, be free of
all weld splatter or sharp edges, have a solid male socket, be 1m long, and with the cross
handle 600mm total length.
Valves buried or installed in underground chambers where access to a hand wheel would
be impractical shall be operated by means of extension spindles and/or keys.
The operating gear of all valves and penstocks shall be such that they can be opened and
closed by one man against an unbalanced head 15 % in excess of the maximum specified
service value and any gearing shall be such as to permit manual operation in a
reasonable time and not exceed a required rim pull of 40 kg. Where the effort required to
operate a valve exceeds this figure then a reduction gearbox shall be provided
All hand-wheels shall be arranged to turn in a clockwise direction to close the valve or
penstock, the direction of rotation for opening and closing being indicated on the handwheels. Hand-wheel diameters shall not exceed 450mm.
The hand-wheels shall be coated with black plastic and incorporate facilities for
padlocking in either the open or closed position.
Lever operated quarter turn valves shall have the lever parallel with the axis of the pipe
when the valve is open.
Power operated valves shall include equipment for manual operation by means of a handwheel or other suitable device which shall be interlocked with, and fixed to, the power unit.
Headstocks and valves shall be fitted with mechanical position indicators to show the
amount which the valve is open or closed in relation to its full travel, i.e. closed 0.25, 0.50,
0.75 and fully open.
Valves shall be operated safely in accordance with the properties of the whole system.
Valve bodies shall be made from A536 60-40-18 or A536 65-45-12 spheroidal cast iron.
The wall thickness of the valve body shall be in accordance with the minimum dimensions
required by AWWA C304, and disks shall be manufactured from ASTM A536 60-40-18
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spheroidal cast iron.
Actuator mechanisms for butterfly valves operated manually or by motors shall be of the
gear box type.
Gear box mechanisms shall be protected against excessive torque with on-off limit
switches and other related accessories.
For power operated valves, gear boxes shall be operated by a mechanical pawl and the
valve shall be capable of being manually operated independently of the motor.
Valves shall be supplied with their adjoining flanges for incorporation in the pipework
system.
Facing rings, seating rings, wedge nuts and all other trim used for valves shall be of
corrosion resistant grade bronze or stainless steel.
The valve stem, thrust washers, screws, nuts and other components exposed to the water
shall be of a corrosion resistant grade of bronze or stainless steel.
Valve bodies and other components of plastic or other non-metallic materials shall be
compatible with the fluid being handled and be of robust industrial design.
All valves of the same size and pressure rating shall have the same face-to-face
dimensions and the same flanges and be fully interchangeable. Operating mechanisms of
valves of the same size and type shall be interchangeable Wedge Gate Valves
All wedge gate valves, unless otherwise specified shall be of the non-rising spindle type
and be flanged and be in accordance with the relevant clauses of ASTM A 126-04.
Valves shall have good quality cast iron bodies in accordance with ASTM A48 Class 35B,
high tensile brass spindles, gun-metal nuts, wedge gates with gun-metal faces and seats,
bronze gland bushes and bonnets fitted with soft packing glands. Valves greater than 400
mm diameter shall have detachable bolted covers for inspection, cleaning and flushing
purposes.
Valves shall be provided with renewable seats and it shall be possible to replace these
without removing the valve body from the pipework.
Unless otherwise detailed on the Drawings, gate valves in chambers, and other similar
locations shall be provided with hand-wheels. Valves which are to be buried in the ground
shall be provided with extension spindles, protection tubes, spindle caps, spindle supports
and surface boxes.
Where specified, resilient seat type valves shall be provided.
Each valve shall be tested in accordance with the requirements of ISO 5208. For gate
valves used on drainage lines, gates shall be cast iron and their surfaces shall be coated
with resilient nitrile rubber having a 55 - 65 shore hardness. Gate seating faces shall be
seat-less and gates shall be detachable from above. Gate rings shall be screwed to the
gates or alternatively shall be pinned over the full circumference.
2) Knife Valves
The valve bodies shall be of cast iron, cast steel or stainless steel. Gates and spindles
shall be of stainless steel. The gate shall mate and seal against an approved non-
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biodegradable neoprene/polypropylene/nitrile rubber sealing strip or ring. The valve shall
have an unrestricted opening when fully open.
3) Butterfly Valves
Rubber seated butterfly valves shall be bubble tight when closed. Valves shall be suitable
for the application/pressures and for mounting in any position and shall comply with ASME
B16.10, ASTM F1098, ASTM A961-04 and ASTM A126-04 except where otherwise
specified.
All bolts, nuts and other fixings, which will be in contact with the contents of the
pipelines or in the case of buried valves, within the ground, shall be stainless steel.
Butterfly valves shall be suitable for frequent operation as well as for operation after long
periods of idleness in either the open or closed position.
Unless otherwise specified valves shall be motor and hand operated with hand-wheels
driving through 90° gearboxes.
The valve body shall be ASTM A536 60-40-18 or ASTM A536 65-45-12 spheroidal cast
iron, the flanges and hubs for shaft bearing housing being integrally cast with the valve
body.
The valve body shall be fitted with a replaceable stainless steel seat ring secured in place
by corrosion resistant stainless steel fasteners.
The disc shall be ASTM A536 60-40-18 spheroidal cast iron or AISI 304, having edges
machined with rounded corners and polished to a smooth finish. Where required
additional strengthening ribs shall be incorporated in the construction of the disc. The
valve disc shall rotate through an angle of 90 degrees from the valve opened to the fully
closed position where the seating shall be at an angle normal to the axis of the pipe.
Adjustable mechanical stops shall be provided to prevent over-travel of the valve disc in
both the open and closed positions.
Actuator mechanisms of butterfly valves shall be of the gear box type.
Where required, butterfly valves of 500 mm or greater diameter shall have a by-pass
system. Particular attention shall be given to the pipework both upstream and downstream
of all butterfly valves to ensure that the disc cannot foul the adjacent pipe.
Two stub shafts manufactured from stainless steel shall carry the valve disc and be
secured to it by high tensile stainless steel taper pins. The shafts shall be supported by
self-lubricating bushes mounted in the body with one shaft extended through the valve
body and seal chamber to take the operating unit. The shaft, disc and mechanical stops
shall be capable of absorbing the full operating torque with a minimum design safety
factor of 5 (five). Shaft seals, when used, shall be rubber 0-ring type. Packing shall be
self-adjusting chevron type.
The valve seat shall be replaceable and formed of nitrile rubber 70/75 IRHD according to
ASTM D 1415, securely clamped to the edge of the disc by stainless steel seat retention
members, or equivalent so as to prevent leakage and to hold the seat securely during
operation. The seat retention members shall be securely clamped with stainless steel
fasteners. All fastenings shall be set flush so as to offer the least resistance possible to
the flow through the valve.
Valve seats which extend over the face of the flanges to secure the seat in place, or which
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require surface grinding and/or hand fitting of the disc; or designs which require the
adjoining pipe flange to retain the seat in place and resist line pressure, are not
acceptable.
4) Diaphragm Valves
Diaphragm valves shall be of the straight-through design with minimal flow resistance and
glandless construction conforming with the requirements of ASME B16.10, ASTM A96104 and ASTM A126-04 and suitable for use with sewage sludge, chemicals or other
corrosive liquid .
The valves shall be made up of two durable body parts and the diaphragm. All parts shall
be replaceable and the valves shall be easily maintained.
The diaphragm shall be molded in a reinforced, flexible material of a grade to suit the
specified duty and liquid content of the system. In the open state the diaphragm shall lift
clear and not obstruct the flow of liquid. The internal surfaces of the valve body shall also
be lined with material compatible with diaphragm duty.
Diaphragms shall be completely leak-tight and suitable for pressures up to 10 bar.
The valves shall be operated by hand-wheel unless otherwise specified on the Drawings.
Hand-wheels shall have adequate leverage to give the closure effort required and a facility
to lock in any position.
Where indicated on the Drawings diaphragm valves shall be supplied with extended
spindles or extensions for pedestals.
5) Ball Valves
Ball valves shall conform to AWWA C507 for carbon steel valves and be suitable for the
working pressure.
The valve ball and stem shall be stainless steel. Operation of the valve shall be by bar
handle directly on stem unless otherwise specified on the Drawings.
The valve body shall be fitted with stainless steel bolts complete with gasket to ensure
leak tightness of body joint.
6) Plug Valves
Plug valves shall have carbon steel body and cover with stainless steel bolts, tapered plug
and stem of the non-lubricated or soft seated type complying with the requirements
AWWA C517-05.
The tapered plug shall be self-adjusting on separate seats providing positive seals at two
or three way port body styles and suitable for pressures up to 10 bar. The seat material
shall be as recommended by the manufacturer for the specified pipe duty.
The valve stem shall be fitted with a long life seal capable of continuous adjustment under
conditions of wear.
The valve shall incorporate, when specified on the Drawings, elements of design to
prevent the build-up of static electricity.
Entry to the plug valve shall be convenient for replacement of worn seats and
maintenance of other parts. The valve shall provide external indication of seat wear.
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Operation of the valves shall be by lever unless otherwise specified on the Drawings.
7) Air Valves
Air valves shall normally be installed at high points in pipework. The valves shall be
capable of exhausting air from pipework automatically when being filled, the air being
released at a sufficiently high rate to prevent the restriction of the inflow rate.
Similarly the valves shall be capable of ventilating pipework automatically when being
emptied, the air inflow rate being sufficiently high to prevent the development of a vacuum
in the pipelines.
The valves shall also automatically release air accumulating in pipework during normal
working conditions.
Air valves shall be adequate to release trapped air without restricting flow. The material of
the body and cover shall be cast iron or A536 60-40-18 spheroidal cast iron.
Air valves shall be of the double orifice type with a large orifice for ventilation or exhaust of
the pipeline and a smaller orifice for automatic release of air under normal working
pressure. The valves shall be suitable for the maximum working pressures in the systems
and tested for pressure tightness in steps of 200 kN/m2 up to the maximum working
pressures and then for mechanical strength at 1.5 times maximum working pressures. All
air valves shall be provided with isolating valves and flanged end connections.
Air valves used on pipes conveying sewage, sludge, sewage liquors or sewage effluent
shall be of a type specifically approved for these applications.
Air valves shall be designed to prevent premature closure prior to all air having been
discharged from the line.
The orifice shall be positively sealed in the closed position but the float (ball) shall only be
raised by the liquid and not by a mixture of air and liquid spray.
The seating shall be designed to prevent the floats sticking after long periods in the closed
position.
For main pipeline valves, where the pipeline diameter is greater than 1200 mm, AntiShock type double orifice air release and vacuum break valves shall be used.
These valves shall have the following characteristics:


Uninterrupted high volume air discharge through a large orifice during pipeline
filling



Uninterrupted high volume air intake through a large orifice during pipeline draining or
column separation as a result of down surges.



Discharge of pressurized air through the small orifice up to the full working
pressure during normal operation of a full pipeline

The Anti-Shock air valves shall incorporate an integral surge alleviation mechanism which,
during filling or when a separated water column proceeds to rejoin, shall automatically
limit transient pressures induced by the large orifice closure to less than 1.5 times the
valve rated working pressure. The limitation of pressure rise shall be achieved by
deceleration of approaching water column prior to valve closure. Relief mechanisms that
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act subsequent to valve closure are not acceptable.
The large orifice of the valve shall be equal in diameter to the nominal size of the valve.
No preceding or subsequent restrictions of the large orifice is acceptable and all flow
passages through the valve shall be at least equal to the area of the large orifice.
When the valve is full of water the valve seat shall be hydraulically leak tight between 5m
(0.5bar) and twice the maximum operating head of the valve.
Air valves shall be protected against malfunction due to the ingress of foreign matter
through the large orifice by the provision of robust, securely fastened covers and suitable
perforation size mesh or restriction slots securely fitted into the peripheral annular space
between the cover and the top of the valve.
Each air valve supplied shall have a 6mm port situated at its base. A 6mm lever operated
ball cock manufactured from stainless steel and rated for a working pressure of 40bar
shall be supplied and fitted to the 6mm port to facilitate testing, draining or fitting of a
pressure gauge. The ball cock outlet shall be screwed with a 6mm ISO R7 female thread.
DN 25 and DN 50 valves shall have either flanged or screwed connections as required by
the particular specification. DN80 to DN 200 valves shall have flanged connections in
accordance with ASME B16 Parts 5 and 32
Each air valve shall be supplied with a gate valve or full bore ball valve, which shall be
used to facilitate isolation of the air valve for maintenance. Isolating valves which are
integral with the air valve are not acceptable.
The valve body and end caps and other parts exposed to water shall be manufactured
from stainless steel grade AISI 304 or better. Covers not in contact with water shall be
manufactured from cast aluminum or steel, coated with fusion bonded epoxy. Mesh
screens and all nuts bolts and other fixings shall be manufactured from stainless steel
grade AISI 304 or better.
Floats shall be preferably cylindrical and manufactured from solid HDPE or other suitable
material which shall not adhere to the large orifice seals even after periods of prolonged
contact. Spherical hollow floats should be able to withstand a pressure of 80 bar without
deforming, imploding or cracking along their welded seams.
The valve design shall incorporate an over pressure safety feature that will fail without an
explosive effect, such as is normally the case when highly compressed air is suddenly
released. This feature shall consist of easily replaceable components such as gaskets,
seals and the like.
The small orifice shall be manufactured from grade 304 stainless steel to prevent
electrolytic corrosion. The nozzle seating edge surrounding the small orifice shall be
accurately machined to form a flat landing which will not abrade or cut the resilient seal
against which it seats. Damage to the small orifice resilient seal shall be prevented by a
suitable feature which limits the penetration of the orifice into the seal. Rubber small
orifice nozzles are not acceptable.
Large orifice seats shall be manufactured from elastomeric materials and shall be
designed of a material with a hardness selected for watertight shut off and long term
service at a minimum pressure of 0.5 bar. Large orifice seat design shall permit easy
removal and replacement in the field.
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8) Non-Return Valves
Non-return valves of the swing check type shall be installed as required, including on all
pump discharge branches, and shall be suitable for the operating condition and where
applicable conform to ASME B16.10 and AWWA C508. Long pattern valves shall
generally be used. For pump delivery check valves fast acting non-slam type non-return
valves shall be installed. Offset disc type valves are not acceptable.
Valves shall possess high speed closing characteristics and be designed for minimum
slam condition when closing.
All non-return valves larger than 500 mm shall be fitted with a by-pass with integral gate
valve.
Flaps shall be fitted with renewable bronze or gun-metal sealing faces, which shall mate
accurately with renewable bronze or gun-metal seating rings in the valve body. All
seating/seals shall be positively located.
Covers shall be provided to allow ample access for inspection, cleaning and servicing.
Valves greater than 500 mm diameter shall be provided with lifting eyes, feet and jacking
screws.
Hinge pins/shafts and internal fixing devices shall be stainless steel. Hinge pins/shafts
shall preferably be square in section to ensure positive location of flaps and provide for
secure fixings.
For valves with external levers and adjustable balance weight the hinge pin/shafts shall
extend through a renewable sealing gland on the side of the body.
Valves handling liquid with entrained solid particles shall be of the single door swing type
and fitted with heavy duty external lever suitable for back flushing.
Valve body design shall be such that there is adequate clearance around and at the back
of the flap to minimize jamming by rags, solid matters, etc.
Check valves for potable water shall be free acting type single flap with hand operated
control valve as necessary. Flaps shall be of design and weight to suit the prevailing
hydraulic conditions and shafts shall turn in close fitted low friction bearings.
Each valve shall be tested in accordance with ASME B16.5, if outside the scope of these
standards, to the form set out in ASME B16.5 and to the nominal pressure/test pressure
relationship set out therein or for 30 minutes whichever is the greater.
Non return valves shall be of an appropriate diameter and pressure class for its intended
use.
Check valves shall be in accordance with AWWA C508 standards and the body and discs
shall be ASTM A536 60-40-18 or A536 65-45-12 spheroidal cast iron to operate securely
according to the system.
Check valves shall be complete with all flanges, nuts and bolts.
9) Pressure and Flow Control Valves
Pressure and flow control valves up to 300mm diameter shall be installed suitable for
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operating conditions specified and shall be from manufacturers approved by the
Employer.
The basic valves shall be either of the pressure compensating globe valve design with
externally arranged spring and diaphragm assembly or of the streamline two chamber
concentric plunger and pilot valve regulating assembly enclosed within the valve body as
required for the particular applications.
Valve bodies shall be of meehanite cast iron to ASTM A48 Class 35B for operating
pressures up to PN10 and ductile iron to ASTM A536 60-40-18 for operating pressures up
to PN25.
Valves shall be sized such that the fully open capacity is more than adequate to accept
the specified maximum flow at the minimum differential pressure.
The body design of pressure regulating valves shall have the main seat in the stream flow
and an upper cylinder for the valve element control piston and shall have the required
number of bosses drilled and tapped to receive strainer unit, relay valves and pressure
gauges, etc. The cover plate shall include an air vent and lifting eyes. The main seat shall
have a renewable element and upper portion shall be in the form of a piston and the lower
portion shall have a face ring and ported guide.
Valves shall be fitted with an external control relay system which shall be capable of
controlling the required parameter of flow or pressure within + or - 5% of the set value.
The relay system shall include connecting piping couplings and isolating valves to permit
maintenance or replacement without interrupting supply.
The rate of response of opening and closing of the main valve shall be adjusted and
means of external indication of the main valve element position shall be fitted.
The particular control system for the different duties shall be as specified below:


Altitude Valves:

The main valve shall be controlled by a slave ball cock mounted in the controlled tank at
top water level and connected to the valve operating mechanism by small-bore pipework.
The level of the ball shall be adjustable in service so that the main valve is fully drop-tight
closed when the water level in the tank reaches top water level.


Flow Control Valves:

Flow control valves shall be designed to prevent the flow downstream rising above that
specified in the particular requirement or shown on the Drawings for the particular
application, regardless of the operating pressures in the system upstream or downstream
of the valve. The relay system valve shall be operated by the pressure difference
measured across the main flow orifice which shall be fitted at the upstream end of flow
control valve.


Pressure Reducing Valves:

Pressure reducing valves shall be designed to reduce a constant or variable inlet pressure
to a predetermined constant outlet pressure, at flows varying from the maximum capacity
of the valve to zero flow. Adjustment of the outlet pressure shall be made by a screw on
the relay valve or by changing weights as appropriate. A pressure gauge indication
downstream pressure shall be incorporated.
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Pressure Sustaining Valves:

Pressure sustaining valves shall be designed to maintain the pressure in the pipeline
immediately upstream of the valve at or above a preset value, irrespective of the flow and
pressure conditions downstream of the valve. Adjustment of the upstream pressure shall
be made by a screw on the relay valve or by changing weights as appropriate. A pressure
gauge indicating upstream pressure shall be incorporated.


Pressure Relief Valves:

Pressure relief valves shall be designed to prevent the pressure in the pipeline
immediately upstream of the valve rising above a preset value. The valve shall remain
closed at lower pressures.
Adjustment of the pressure at which the valve opens to relieve pressure shall be made by
a screw on the relay valve or by changing weights as appropriate. A pressure gauge
indicating upstream pressure shall be incorporated.
10) Ball Float Valves
Ball float valves shall be designed for installation on the inlet pipe to a storage tank (if
needed) and shall automatically shut off when the water reaches a predetermined level.
They shall be of the single float type and balancing piston and direct float and lever
operation.
Valves shall be designed for a working pressure of 10 bar. Valves shall be drop-tight when
they are held shut by the floating ball. Valve seats shall be tested for leakage at 10 bar
when they shall be drop- tight, and shall be tested for body and valve element strength
with the valve closed and a test pressure of 15 bar applied to the inlet end.
Valves shall be constructed of cast iron to ASTM A48 Class 35B with gun-metal trim to
ASTM B505-907. The valves shall incorporate rubber faces.
11) Isolating Cocks
For isolation of small bore pipework tapping for instrumentation equipment etc. and for
individual component isolation, the cocks shall be stainless steel, quarter turn ball or plug
valves with the operating handle arranged to indicate the open and closed positions.
Where specified, means shall be provided for securing the valve body to a front panel or
rear surface.
Where corporation cocks are specified, these shall be similar to the above isolating cocks
but shall have a detachable key handle for fitting onto a squared operating shaft, the shaft
end being marked to indicate the open and closed valve positions.
12) Globe Valves
Globe valves shall be cast iron body and bonnet with brass stem and cast bronze seating
rings complying with the requirements of ASTM F 1794 and suitable for pressure up to 10
bar.
The valve gland packing shall be graphited material and the gasket compressed material
for steel bolted flange joints.
Valve operation shall be by hand-wheel unless otherwise specified.
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13) Valve Testing
Valves shall be tested in accordance with the requirements of ISO 5208. Valves shall be
tested for both body leakage and leakage across the seat.
During testing there shall be no visible evidence of structural damage to any of the valve
components.
Body hydrostatic tests shall be undertaken at 1.5 times the nominal rated pressure at
200C for a period of not less than 15 minutes.
Isolating valve disc seals shall be tested at 1.5 times their nominal rated pressure from
both sides of the disc. Each test shall be for a period of not less than 10 minutes, and
during this time there shall be no visually detectable leakage.
For other types of valve the test shall only be applied to the pressure side of the valve.
Valves shall not be painted or coated before pressure testing is carried out. Internal linings
that form a design feature of the valve are permitted.
Motorized valves shall be tested with their actuators, with a differential head equivalent to
their maximum working pressure, to prove that the valve actuator is capable of opening
and closing the valve under maximum unbalanced head condition within the specified
opening or closing period.

9.1.52.

Penstocks

1) General
Penstocks shall be of the following types:


Cast iron with scraped non-ferrous sealing faces



Cast iron with rubber sealing faces



Plastic



Aluminum alloy

The frames, doors, sealing faces and spindles of each type of penstock shall be as
specified in the appropriate clauses herein.
Unless otherwise stated, each penstock shall be provided with a suitable hand-wheel of
adequate diameter for the duty required and gearing shall be supplied where necessary to
ensure that the required operating force applied by hand to the rim of the wheel does not
exceed 40 kgf. The height of the hand-wheel shall be approximately 1.0 m above
operating level, unless otherwise stated.
Hand-wheels shall have cast on them, the direction of closing which shall be clockwise.
Vandal and weatherproof clear polycarbonate tube covers shall be securely fitted to
protect the threads of rising spindles. Each tube shall be clearly and permanently
engraved to indicate the position of the penstock (closed, 0.25, 0.50, 0.75, fully open).
Spindles shall have machine cut robust trapezoidal or square form threads. They shall be
of stainless or manganese steel or manganese bronze. Extension spindle couplings shall
be of the "muff" type and they shall be drilled and provided with a nut and bolt for securing
the spindle to the penstock spindle head, which shall likewise be drilled to receive the bolt.
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Where extended spindles installations required to be operated at elevated floor level,
spindle guides or guide brackets shall be provided close to the floor level.
Where penstocks are required to be operated by tee keys, spindle caps shall be fitted.
The caps shall be drilled and each provided with nut and bolt for securing to the spindle
which shall also be drilled. Where caps are fitted they shall each be supplied complete
with operating tee key.
All hand-wheels, headstocks, foot brackets and guide brackets shall be of cast iron.
Fixing nuts and bolts supplied by the manufacturer shall be as specified in Clause 9.1.41.
All penstocks shall be of the rising spindle type, unless otherwise stated and provided with
headstocks (except where the hand-wheels can be mounted on the penstock frames). For
penstocks of 500 mm (square or circular) and above and for all motorized and actuator
operated penstocks, unless otherwise stated, thrust tubes shall be provided between the
penstock frame and the headstock, in order to absorb the operating thrust in both
directions. Thrust tubes shall incorporate all necessary fixing brackets and spindle guide
plates.
Headstocks and foot brackets shall be provided for non-rising spindle penstocks where
the latter are specifically called for. Guide brackets shall be provided where necessary.
Non-rising spindles shall be fitted with thrust collars and arranged so as to transmit the
thrust arising from operation of the penstock directly to the penstock frame. Where
headstocks are required on non-rising spindle installations they shall incorporate a
penstock position indicator.
Penstocks shall be water-tight under the conditions of head and direction of flow as stated
in this Specification and/or according to the Contractor’s design under all possible
operating conditions.
All materials used in the manufacture of penstocks shall conform to the following minimum
standards:
Spheroidal cast iron ASTM A536 60-40-18 or A536 65-45-12
Cast Iron

ASTM A48 Class 35B

Gunmetal

ASTM B505-907

Stainless Steel ASTM A688 TP304
Penstocks shall be tested for water-tightness after installation against the full design head,
whether on or off seating. The test shall be deemed satisfactory if there is no discernable
leakage over a period of one hour.
2) Cast Iron Penstocks
The frames and doors of cast iron penstocks shall be made from close grained grey iron
or spheroidal cast iron. The penstocks shall be designed so as to ensure tight closure
while maintaining freedom of door movement during operation and minimizing sliding
wear of the sealing faces. They shall incorporate adjustable wedges or swiveling cams
and actuating pegs manufactured from a corrosion resistant material. Penstocks shall be
suitable for both ―on‖ and ―off‖ seating pressures.
Penstocks in channels shall have flush inverts with resilient seals.
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Non-ferrous metal sealing faces shall be formed from accurately machined gunmetal or
bronze strips bedded and fixed to machined recesses by corrosion resistant countersunk
screws. The faces of the strips shall then be brought together in the operating position and
hand scraped to a watertight finish.
Rubber sealing faces shall be formed from high quality synthetic rubber suitably shaped to
interlock into grooves in the frame or door and shall be securely bonded thereto.
The nut in the door of non-rising spindle penstocks and in the hand-wheel of rising spindle
penstocks shall be gunmetal.
Cast iron penstocks shall be prepared and painted in accordance with Clause 9.1.29
SystemP3.
3) Plastic Penstocks
Plastic penstocks shall be of the flush invert type and the underside sealing face shall
consist of highly resilient material securely bonded into a channel or similar section
forming the invert of the frame into which the bottom of the door shall effect a watertight
seal.
The frames of plastic penstocks shall be made from continuously welded mild steel,
protected against corrosion by preparation and treatment in accordance with Clause
9.1.29. System P3. Frames shall be reinforced and gusseted to ensure rigidity without
dependence upon the bridge, which shall be bolted for ease of removal.
The doors of plastic penstocks shall be made from sheets of an approved rigid cellular
polymer, sandwiched between sheets of an approved rigid compressed composite plastic.
The linear coefficient of thermal expansion of the material shall not be greater than 1.6 x
10-5 per °C and no PVC or GRP. materials shall be used. The doors thus formed shall
have sufficient strength to withstand the required working pressures without deflection or
distortion that would affect the operation or water tightness of the penstock. If necessary
totally enclosed steel matrices shall be incorporated in the door construction to ensure
adequate rigidity.
The sealing faces and side guides shall consist of plastic strips which have a high
resistance to sliding wear and a coefficient of friction of less than 0.10 and shall be to the
acceptance of the Employer. The sealing strips shall be securely fixed to the inner faces
of the frames. Adjusting devices or other means of ensuring freedom of movement without
loss of seal shall be provided. The adjusting devices shall be of stainless steel or other
corrosion resistant material and easily replaceable.
Spindle operating nuts shall be of gunmetal or an approved ultra-high molecular weight
polyethylene material. The operating nuts for non- rising spindles, or the spindle retaining
blocks for rising spindles shall be fixed in a visible position inside a separate gate lifting
bracket, bolted on to the top of the door with stainless steel fasteners. The operating nut
or spindle retaining block shall not be contained within the door.
All nuts and bolts used in manufacture and construction of the penstocks shall be of
stainless steel, in accordance with Clause 9.1.41.
All plastic materials shall be non-toxic ultra violet stabilized.
The materials used in the construction of the plastic penstocks for untreated and treated
water, intended for potable use, shall have been examined by an authorized research
center or a similar body and a Certificate of Approval obtained and shall be in accordance
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with relevant AWWA standards.
4) Stainless Steel Penstocks
The frames and doors of stainless steel penstocks shall be fabricated from AISI 304
stainless steel. Frames shall be reinforced and gusseted to ensure rigidity without
dependence upon the bridge, which shall be bolted for ease of removal.
The door shall be adequately braced to withstand the maximum operating head without
distortion.
The penstocks shall be designed so as to ensure tight closure while maintaining freedom
of door movement during operation and minimizing sliding wear of the sealing faces. They
shall incorporate adjustable wedges or swiveling cams and actuating pegs manufactured
from a corrosion resistant material. Penstocks shall be suitable for both ―on‖ and ―off‖
seating pressures.
Channel and on seating penstocks may be provided with resilient seals of synthetic rubber
to withstand the required working pressure without leakage. The seals shall be fixed to the
gates by screws and should be easily replaceable.
Penstocks in channels shall have flush inverts with resilient seals.
5) Aluminum Alloy Penstocks
Unless otherwise stated aluminum alloy penstocks shall be of the flush invert type and the
underside sealing face shall consist of back-up plate, securely bolted to the lower edge of
the door. Aluminum alloy penstocks shall be limited in application to:


Process liquid of conductivity not greater than 5000 µmhos.



Door size not greater than 2 m x 2 m.

The frames and doors of aluminum alloy penstocks shall be of aluminum alloy which is
corrosion resistant to the process liquid and to the acceptance of the Employer. The
design of the doors shall be such that the required working pressures can be withstood
without deflection or distortion that would affect the operation of the penstocks. Any
strengthening of doors by the provision of ribs and gussets shall be carried out by welding
and not by bolting.
The side sealing faces shall consist of simple metal contact between the door and frame
or of synthetic rubber seals and plastic guides as necessary to withstand the required
working pressure without leakage.
Spindles for aluminum alloy penstocks shall be manufactured in stainless steel.
The nut in the door of non-rising spindle penstocks and in the hand-wheel of rising spindle
penstocks shall be of gunmetal or an approved ultra-high molecular weight polyethylene
or other material approved by the Employer, which is dissimilar to the spindle and which
will not react electrochemically with the spindle or the housing.
All nuts and bolts used in the manufacture and construction of the penstocks shall be of
stainless steel.
Contact between dissimilar materials shall be prevented by the use of suitable washers,
bushes and bedding pads and by the use of fixing nuts and bolts or suitable materials so
as to avoid electrochemical reaction.
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6) Hand-stops
Hand-stops shall have cast iron frames with galvanized mild steel doors. Alternatively,
aluminum alloy frames and doors may be used for process liquid applications providing
the conductivity is not greater than 5000 µmhos.
Hand-stops shall be suitable for channel or wall mounting according to the installation
requirements.
Hand-stop doors shall be provided with hand-slots to facilitate operation and a peg and
chain shall be provided to hold the door in the open position. Pegs and chains shall be of
stainless steel or galvanized mild steel with the exception that for aluminum alloy handstops, pegs and chains shall be of stainless steel only.
On deep channels or where specified, hand-stop doors shall be provided with lifting
handles. Lifting handles shall be of identical material to the doors and guide/retaining
brackets shall be provided.
Fixing nuts and bolts shall be as specified in Clause 9.1.41.
All hand-stops shall be prepared and painted in accordance with the Specification.
All materials used in the manufacture of hand-stops shall conform with the requirements
of penstocks specified herein.

9.1.53.

Electric Actuators

Where required penstocks and valves shall be operated by means of electrically driven
actuators with integral reversing starters.
Each actuator shall be fully weatherproof (IP56) and fitted with an anti- condensation
heater, upper and lower limit switches and torque switches. Where actuators are installed
in below ground chambers or other locations which could be flooded then the actuator
enclosure shall be rated IP68 and suitable for being submerged under the maximum head
of water that may occur at that particular location.
All local controls shall be protected by a lockable cover. The electrical supply available is
400 volts, 3 phases, 4 wire, 50 Hz, and the unit shall incorporate a 400/220 to 110 volts
transformer for control circuits.
Each actuator shall be adequately sized to suit the application and be continuously rated
to suit the modulating control required. The operating gear of all penstocks shall be
capable of opening or closing the valve or gate against an unbalanced head equal to the
maximum working pressure. All actuators shall have adequate torque margin to operate
the valve under all conditions including seating and unseating loads and sticking after long
periods of non-use.
The gearbox shall be oil or grease filled, and capable of installation in any position.
Alternative hand operation shall be possible, and the hand-wheel together with a suitable
reduction gearbox if necessary, shall be of adequate dimensions for easy operation by
two men. The motor drive shall be automatically disengaged when under manual
operation. Hand-wheels shall be rotated clockwise to close the valves, and shall be clearly
marked with the words "OPEN" and "CLOSE‖ with arrows in the appropriate directions.
The rims of hand-wheels shall have a smooth finish.
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All actuators with the exception of rising spindle penstock actuators shall be equipped with
indicators showing the position of the valve or penstock. A transparent PVC cover shall be
fitted to protect the thread of the rising spindle type penstocks.
All operating spindles, gears and headstocks shall be provided with adequate points for
lubrication.
The motors shall be provided with integrally housed starters and shall be sized to provide
an adequate margin to prevent overloading. The motor torque rating shall be at least 10
percent greater than the maximum torque requirement of the actuator at rated voltage
The starter housing shall be fitted with contacts and terminals for power supply, remote
control and remote positional indication, and shall also be fitted with internal heaters so as
to provide protection against damage due to condensation. Heaters shall be suitable for
single phase 110 volt operation. The heaters shall be switched "ON" when the starters are
"OFF" and shall be switched "OFF" when the starters are "ON".
Where remote indication of valve position is required, for instance on flow control valves,
then the actuator shall provide a 4-20mA signal.
Each starter shall be equipped as follows:


2 No. Three Phase (TP) magnetically operated line contactors with no-volt release and
electrical and mechanical interlock.



1 No. TP Thermal cut-out device.



1 No. 400V-110V, Control Circuit Transformer fully protected by fuses on primary and
secondary circuits.



1 No. Set of "Open", "Close" and "Stop" buttons.



1 No. Local-Off-Remote switch with padlocking facilities.



1 No. Set of Torque and limit switches for "Open" and "Close‖ positions.



3 No. Sets of Auxiliary limit switches in each direction.



1No. Valve position indicator



1 Set. Indicating lamps indicating ―open‖, ―closed‖ or ―in transit‖

9.1.54.

Thermal Insulation

1) General
All items of thermal insulation work covered by this specification shall be carried out by
an approved specialist.
Thermal insulation shall not commence until the whole of the installation has been
completed and tested as set out in the relevant sections of this specification. All insulation
work shall be carried out in accordance with ASTM F 683.
All insulation materials shall be asbestos
free.
2) Pipework
All pipework carrying hot liquids or gases etc., within plant rooms shall be individually
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insulated with plain preformed rigid glass fiber or mineral wool sections.
All insulated sections shall be adequately secured using 19 SWG galvanized lacing wire
or self-adhesive tape bands at 300mm centers.
All insulated pipework shall then be enclosed with fabricated aluminum cladding or polyisobutylene sheeting or approved equal as applicable. All cladding shall be firmly secured
and sealed to form a continuous vapor seal. External cladding shall be fully protected
against the ingress of water.
Where bends and offsets occur in pipework, the insulation shall be tailored to suit.

9.1.55.

Plant

Proprietary items, such as boilers, heat exchangers, hot water cylinders and associated
ducts etc. shall be insulated in accordance with the manufacturer’s recommendations.
Water feed tanks mounted externally shall be insulated using polystyrene or rigid
isocyanate foam slab secured with approved adhesive reinforced with 25mm mesh
galvanized wire netting and super coated with two coats of fiber filled bitumen emulsion
trowelled smooth and even having scrim cloth or hessian embedded in the final coat.
All valves, flanges, unions and other items requiring access for operation and
maintenance shall be insulated with quick release removable casings.
The Contractor shall provide full details of the lagging system he proposes to use. Details
shall be provided of type and thickness of insulation material, method of securing/fixing
sections together with type and thickness of cladding material.
Unless otherwise specified for heat retention purposes all parts that under normal working
conditions are hotter than 60oC or colder than -5oC shall be adequately guarded by
lagging or other approved means.

9.1.56.

Pumps

1) General
Each pump shall be designed and constructed so as to be suitable for the particular liquid
to be pumped.
All pumps shall comply with the requirements of ISO 9905, Technical Specification for
Centrifugal Pumps - Class I.
Pumps shall be designed to give the specified output against all losses including those
relating to the pump.
The Contractor shall match his pump characteristics to the pipe system networks to
achieve the highest pump efficiency and reliability.
The pumps shall have a non-overloading characteristic over the complete range of head
and quantity delivered and the drive shall be capable of starting centrifugal pumps against
maximum run out conditions.
Each set must be capable of running satisfactorily in parallel with other sets in the system
without throttling and by itself, without cavitation or overload under all operating conditions
within the system characteristics given, and shall have a sufficient stand-by pump.
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Centrifugal pumps shall have head/quantity characteristics which fall continuously from
the maximum pressure at closed valve conditions and which are steep in order that
variation in head shall have a minimum effect on the quantity discharged.
The whole pumping unit shall be capable of withstanding without detriment, reverse
rotation to a speed that would occur if the pump were to stop when the differential head
was at a maximum and the delivery and/or non-return valve failed to close.
Pumps shall be arranged for priming by gravity, via normal suction flow path.
Waterways through pumps shall be smooth and free from recesses and obstructions.
Pumps for wastewater and raw water services shall be capable of passing solids:


equal to the size of the suction pipework up to 100mm diameter,



of 100mm diameter for suction pipework between 100mm and 199mm,



of 150mm diameter for suction pipework of 200mm diameter or greater.

Pump speeds shall not exceed 1800 rpm nominal except for water supply borehole pumps
where 3600 rpm nominal is acceptable.
The head/flow characteristic of any pump shall be stable under all possible operating
conditions including parallel operation and with maximum sump surcharge.
The design of the influent path to the sump and the configuration of the sump shall avoid
risk of ingesting entrapped air or other condition likely to result in cavitation.
Velocities in the suction and delivery branches shall be sufficiently low to prevent
hydraulic turbulence and cavitation within the pump and the pipework and sufficiently high
to prevent settlement of any suspended solids.
The pump and its drive motor shall be suitably rated and the characteristic curve selected
as appropriate to allow for any increased head, due to sliming, etc., of the rising main,
without unacceptable loss of delivery during the lifetime of the pump.
Pump suction (except for wet well mounted submersible pumps) and discharge pipework
for clean water and effluent duties shall be tapped and plugged with 25mm reducing to
12mm and fitted with a tee. The tee shall be fitted with an isolating cock, suitable for use
with a pressure gauge having a 12mm connection and an isolation cock to act as a vent.
The tapping shall be located between two and three pipe diameters from the pump.
Pump suction and discharge connections for sludge and un-screened effluent shall be
provided with 50mm flanged connections fitted with a flanged tee. The tee shall be fitted
with two flanged isolation valves, one for connection of diaphragm type pressure gauge
and the second to act as a vent.
Open ends of valves shall be fitted with blanking flanges or plugs as appropriate.
The following specific pump requirements are not intended to limit the range of pump
types that can be offered.
2) Submersible Wastewater Pumps
The pump motor shall include sealed for life grease lubricated rolling element bearings.
The pump motor shall be capable of continuous operation either dry, partially or fully

Construction of DEWATS at Gokarna & Hanumanghat

6a-134

Section 6 - Employer’s Requirements

submerged. The windings shall be protected against burn-out by a thermostat or
thermistor.
The pump shall have two mechanical seals. The seals shall work independently of each
other, one to seal off the motor, the other to seal off the pumped fluid. An oil chamber
shall act as both a buffer between the seals and a coolant for the seals. A moisture probe
in the oil chamber shall be provided to detect any deterioration in the lower seal.
The pump set shall be capable of withstanding the effects of short term reverse rotation
following a pump stop.
Pumps installed in wet wells shall be supported and automatically coupled to the outlet
pipework by their own weight and positively guided during the lowering operation. The
connection shall allow the pump to be raised from the top of the sump without the need to
undo any fixing arrangements.
Lifting chains shall be supplied and permanently fitted to the pumps. The free end of the
chains shall be provided with a hook fitted to the top of the wet well. Load test certificates
shall be supplied.
Where the Contractor is providing the lifting Plant and there is insufficient height to
remove the pump in one lift, a parking facility shall be included to permit the pump to be
supported while the lifting hook is repositioned. The parking facility shall be rated for the
maximum load likely to be applied.
Pump lifting chains shall be suitable for prolonged contact with wastewater.
3) End suction Pumps
End suction pumps shall be horizontally mounted complete with drive motor on a common
base plate. The pump /drive coupling shall be of the spacer type to facilitate removal of
the pump rotating element and bearing housing without dismantling the pump casing,
adjoining pipe work or drive motor. The bedplate shall be of fabricated steel construction
with floor fixing bolt holes duly drilled. All holding down bolts etc. shall be supplied with the
units. Impellers shall be provided with required arrangement to prevent abrasive matter
reaching the glands and with fully shrouded impellers, to prevent the trapping of matter
between the impeller vanes and the casing. Glands may be fitted with suitable mechanical
seals or conventional soft packing. The gland arrangement shall be designed for ease of
adjustment or removal of the seal or packing material. Shafts shall be sleeved around the
area of the gland when soft pack glands are used.
4) Sump Drainage Pumps
Sump drainage pumps shall be of the open impeller centrifugal type, vertically mounted
and close coupled to their fully submersible electric motors. Pumps weighing more than
50kg shall be raised and lowered via guide rails and be automatically located onto the
discharge pipework by their own weight. Small sump drainage pumps used for evacuating
spillage in dry wells shall be 3-phase, minimum discharge 50mm, and be fitted with
integral on/off float switch.
5) Progressive Cavity Pumps
The pump casing shall be fitted with replaceable rotor and stator components.
The pumping element shall consist of a single helical rotor revolving within a double
helical resilient stator.
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The rotor's eccentric motion shall be transmitted by either a flexible drive shaft or by fitting
a universal joint between the motor and drive unit. The flexible drive shaft shall be a high
tensile steel with an impermeable thermoplastic coating to provide resistance to abrasion
and corrosion. Shaft seals shall be of the mechanical type, suitable for abrasive
conditions.
The pump drive assembly shall be directly coupled and geared for fixed speed reductions
or arranged with a guarded flexible-belt for variable speed drive arrangements.
Pumps shall have temperature sensors embedded in the stator and over pressure
protection.
Pressure relief valves shall be provided in the pipework immediately downstream of all
progressive cavity or other types of positive displacement pumps to prevent damage to
either
pump or pipework in event of the pump operating against a closed valve or blocked pipe.
6) Chemical Dosing Pumps
Chemical dosing pumps shall be of the piston, piston diaphragm or mechanical diaphragm
type. Pump design shall incorporate positive stroke return. The maximum stroking speed
shall not exceed 100 strokes per minute.
Stroke adjustment shall be manual, or by an electrical or pneumatic controlled stroke
positioner with step less adjustment between zero and maximum stroke length. Where
flow-proportional dosing is required, the variation of output shall be achieved by varying
the speed of the pump motor and not the pump stroke length.
A stroke length indicator and digital stroke counter shall be fitted.
All chemical dosing pumps shall be provided with calibration cylinders within the upstream
pipework to enable the pump flow to be checked and calibrated.
All chemical dosing pumps shall be provided with pressure sustaining valves to ensure
accurate operation in event of low discharge head. Pressure relief valves shall also be
provided in the pipework immediately downstream of all dosing pumps to protect the
pump and pipework against overpressure in event of closed discharge valve or blocked
pipe. Pressure relief valves shall be fitted in addition to any integral overpressure device
incorporated within the pump.
7) Pump Casings
The pump design shall ensure that alignment is maintained between the various
assemblies by recesses, spigots and dowels and shall be such that all components liable
to wear can be replaced. Components shall be permanently marked with the
manufacturer's number and where dowels are not used, permanently marked for correct
assembly.
The casings of pumps shall be Grey or Spheroidal cast iron to ASTM A48 Class 35B,
ASTM A536 60-40-18 or A536 65-45-12 as specified and have flanges in accordance with
ASME B16.1 to match the specified pipework. Pumps shall be in accordance with relevant
ASTM, ASME and ISO standards.
The waterways through the pumps shall be smooth in finish and free from recesses and
obstructions.
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Pumps shall be designed to facilitate maintenance. Manholes or hand-holes shall be
provided to allow the interior of the casings on all pumps handling solids or slurries and to
allow bearing seals on all pumps to be examined without dismantling the pump. It shall be
possible to remove pump impellers with the minimum disturbance to pipework and by
suitable joints to allow the pump to be removed without dismantling the main pipework.
All joints shall be machined and faced and bolt holes shall be drilled and arbored. Locating
pins shall be provided where necessary, also starting screw holes, the latter being
provided with set screws.
Pump casings shall be of substantial construction to give long life under abrasive
conditions and suitably stiffened to withstand shock due to solids in suspension. Pump
casings shall be fitted with renewable bronze casing wear rings.
The pump cases shall be tested at a pressure of 1.6 times the manometric design
pressure or 1.5 times the pump closed valve head, whichever is greater.
Any internal coating shall be of the glass flake epoxy type or equivalent specialized
coating designed specifically for the purpose and applied in accordance with the
manufacturer’s instructions. Ordinary epoxy paint coatings will not be accepted.
8) Impellers
Impellers and guide vanes (if any) shall be of bronze or stainless steel, accurately
machined and smoothly finished to minimize hydraulic losses.
The rotating elements shall be balanced to achieve minimum vibration and shall be
statically and dynamically balanced before final assembly. The impeller shall be readily
withdrawable from the pump casing without the need to disconnect pipework.
The impeller shall be provided with means of preventing abrasive matter getting to the
glands. Clearance at the eye rings and wear plates shall be kept to a minimum and where
it is found necessary to cut back the impeller, this is to be done on the vanes only.
Where specified the impeller shall have renewable wear rings.
Clearance at eye rings and wearing plates shall be kept to a minimum and, where it is
found necessary to cut back the impeller, this shall be done on the vanes only.
Eye rings and wear rings shall be bronze or other compatible materials and shall be
replaceable without machining.
Impellers, as far as practicable, shall be hydraulically balanced to reduce end thrust on the
bearings to the minimum possible. Machining of holes in the impeller shall not be used to
balance hydraulic forces.
The suction arrangements shall be such as will avoid pre-rotation in the suction pipework
and present a good flow pattern at the entrance to the impeller.
9) Pump Shafts
The pump shaft shall be of high tensile stainless steel adequately sized, with good fatigue,
shock load and corrosion resistance. The duty speed range shall be well below the first
critical speed of the shaft. Where a change in diameter of the shaft occurs the shoulder
shall be radiused or undercut to the appropriate standards to reduce stress
concentrations.
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The shaft shall be complete with easily renewable stainless steel protecting sleeves at
glands and bearings.
10) Bearings
All bearings shall be liberally rated to ensure cool running and meet the load factors
specified. For vertically mounted pumps, the top bearing shall be a combined thrust and
journal type, designed to prevent any thrust loads being imposed upon the drive motor.
The pump bottom bearing shall be lubricated by an enclosed water lubricated sleeve
bearing for potable water applications but by grease or other approved means for sewage
use.
Where grease points are necessary they shall be fitted with removable screwed plugs
which shall be accessible without removing guards. All bearings having automatic
lubrication shall also have provision for hand lubrication.
11) Shaft Seals
The Contractor shall select a seal, compatible with his plant and best suited for the worst
conditions likely to be met when the Plant is in operation. For all water applications
packed glands using PTFE impregnated cotton packing is preferred.
All seal materials shall be compatible with and/or resistant to the fluid being handled. For
potable water, seal materials shall be those specifically approved for use in the Water
Industry.
Shafts shall be provided with renewable gland sleeves. Glands subject to abrasive liquors
or negative pressures shall embody suitably positioned lantern rings and a clean water
continuous flushing system, operative whenever the Plant is in motion.
Gland adjustment nuts shall be readily accessible for routine maintenance.
Gland drain pipework, shall be installed, incorporating rodding facilities and adequate
inclines, of 25 mm minimum diameter on water reclamation plant and 12.5 mm on water
supply plant, discharging to the nearest sump or drainage channel.
Mechanical seals which are on pumps handling abrasive liquor, sludge or subject to
negative pressures or corrosive elements, shall be provided with a clean water continuous
flushing system, operative when the plant is in motion or the corrosive element present. A
back-to-back sealing arrangement with a flushing/cooling system shall be accepted as
satisfying the requirements of this Clause.
Special care in the selection of materials shall be taken in order to avoid binding and
electrolytic action between the shaft sleeve and the seal components, particularly where
long periods of idleness are inherent in the duty cycle.
The gland lubricating water connections of the pumps shall be provided with suitable
filters to prevent abrasive matter from entering the gland stuffing box. These filters shall
be designed to facilitate easy cleaning.
12) Miscellaneous
Cooling and lubrication water pipework shall be fitted with flow indicators where specified.
On horizontal pump sets fitted with hydraulic balance devices, the couplings shall permit
free axial movements of pump shafts under load.
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On vertical pump sets where the shaft couplings are of the screwed type, the couplings
shall be positively locked.
Automatic float type air valves with cocks shall be fitted in the highest part of the casing or
head bend to assist priming. Automatic air valves shall be fitted with pipes to convey
leakage back to drains.
The Contractor shall ensure that adequate Net Positive Suction Head (NPSH.) is available
to ensure that pumps operate without cavitation under the worst operating conditions.
Indicating pressure gauges each with an isolating cock and snubbers shall be provided on
the suction and delivery side of each pump.
13) Performance
Any guarantees given in respect of output, overall efficiency and NPSH. shall be verified
with tests in accordance with ISO 9006 or ASME PTC 8.2 at the manufacturer's works in
the presence of the Employer. No negative tolerance shall be applicable to the
guaranteed values for Quantity, Head or Efficiency.
For the purpose of this Specification, the following definitions of parameters shall apply:


Static Head

The difference in level between the free water surface levels on the suction side of the
pump and the discharge side of the pump.


Delivery Main Friction Head

The head required to overcome the friction in the delivery main from the connection with
the main external to the pump house to the discharge point.


Station Losses

The head loss through the suction pipework and valve, delivery pipework and valves, up to
the connection with the delivery main external to the Pump Station..


Overall Efficiency

The work done by the pump (that is, water power) in kilowatts divided by the total power
input to the motor in kilowatts. The power shall be based on the total head.

9.1.57.

Overhead Travelling Cranes, Monorails and Lifting Gear

Overhead travelling cranes shall be either of the double beam or single beam type.
Cranes shall be in accordance with appropriate ISO or ASME Standards, with hoist units
designed in accordance with FEM Class II ratings.
The cranes shall have a rated capacity of 1.5 times the maximum load, which they will be
required to lift. Crane configurations shall be such that they are able to provide a vertical
lift to all items of plant, which they are required to cover.
The bridge structure shall be manufactured from single lengths of rolled steel sections or
fabricated from steel plate to form continuous box section girders with box section end
carriages, gusset plates, cross member and bracing bars (if required) welded to the main
cross girders to form a rigid bridge assembly. Steel for crane beams shall be in
accordance with ASTM A36 or better.
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The hoisting unit shall be mounted in a trolley assembly, which travels on the upper
flanges of the girders. For single beam and monorail type cranes, the hoisting unit may be
suspended from the bottom flange of the beam.
The crane end carriages shall be fabricated in the form of steel box sections, sufficiently
stiffened throughout to withstand the torsional stresses imposed. End carriages shall be
designed so as to enable the track wheels to be withdrawn easily.
The rail wheels shall be of the double flanged type with a flange to rail clearance of not
greater than 10 mm on each side of each rail to allow for deviations from the normal track
dimensions. Wheels shall be manufactured from high tensile low alloy steel to ASTM A2770-36 or better.
The longitudinal travel motors shall be arranged to drive positively at least one wheel on
each end carriage. The individual end carriage motors shall be synchronized to start and
stop together.
Crane rails shall be of standard section and shall be manufactured wear resistant
austenitic manganese steel. Suitable energy absorbing stops shall be provided at each
end of both rails to prevent over-run.
Steel wire rope shall be manufactured from flexible 180 kgf/mm2 cold drawn, galvanized
carbon steel and be of round strand 6 x 37 construction fiber core. The hoisting ropes
shall have a 6 :1 safety factor on the specified safe working load.
Rope drums and pulleys shall be manufactured from carbon steel in accordance with
ASTM A27-70-36. The rope drum shall be parallel to the long travel.
The crane hooks shall be single type manufactured malleable steel to ASTM SAE 1020.
The hook shall be provided with a spring loaded retaining clip to prevent lifting slings from
accidentally becoming detached from the hook. The hook shall pivot through 360 degrees
by means of a suitably rated ball thrust bearing.
All bearings and gears shall have a design life of 10,000 hours. All gearboxes shall be
protected against dust and moisture and all other rotating parts shall be protected by
removable guards.
When cranes are required to operate in chlorine drum stores, chemical buildings or other
corrosive environments, the crane materials and coatings shall be resistant to corrosive
attack resulting from the environment in which the crane is operating.
All cranes and other lifting devices shall be clearly marked with their maximum safe
working load in tones in figures not less than 150 mm high on both sides of the main
beam.
The maximum deflection under full load shall not exceed 1/1500 of the span.
Power to the crane shall be provided by down-shop conductors manufactured from high
conductivity hard drawn copper. Conductors shall be completely shrouded such that they
have no exposed current carrying surfaces.
The crane shall be controlled by means of hold-on push buttons with interlocks to prevent
opposing functions operating. The control box shall be of the flexible pendant type with the
weight of the pendant control box being supported by independent flexible wire ropes,
which shall be earthed. The pendant shall be supported such that the operator may
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control hoisting from any position across the entire crane span.
The main hoist shall have two speeds. The normal lift shall operate at 1.8 m/minute with a
creep control of 0.2 m/minute. Cross travel and long travel shall be 10 m minute and 15
m/minute respectively.
After erection, all cranes shall be site tested in accordance with the relevant standards.
These tests shall include a load test to 125 % of the rated safe working load and
demonstration that the crane can operate over its full working range with the test load.
The crane beam shall be checked to ensure that the maximum beam deflection when the
test load is at the center of the span shall not exceed that specified in the relevant
standards.
On completion of these tests, a certificate shall be issued by a competent person
confirming that the crane has passed the required tests and is safe to use. Until the
certificate is issued, the crane shall not be used for any purpose.

9.1.58.

Steelwork, Access Platforms and Hand-railing

1) General Requirements
The Contractor shall provide and fix all the steelwork, including stairways, ladders, hand
railing, checker plate and open mesh flooring, frames and curbing as detailed in the
specification as shown on the drawings or as required to give access to all item of plant
for operation or maintenance.
All steelwork access platforms, and hand railing shall be constructed in mild steel and
shall be heavily galvanized after manufacture in accordance with Clause 9.1.15 except
where otherwise specified. After installation all hand railing and steelwork shall be painted
in accordance with paint system P8.
All platforms, galleries and stairways necessary to permit safe access to the plant for
operation and maintenance, shall be provided and installed by the Contractor .
For all prefabricated metalwork, including multiple duct covers, external ladders, open
mesh flooring, checker plating, hand railing, staircases, structural steelwork and the like,
the Contractor shall submit fabrication drawings for the acceptance of the Employer prior
to the manufacture of any of these items.
A fixed stairway shall be provided as primary access to each elevated working surface
where either:


the frequency of use is at least weekly; or



materials, tools or other equipment normally must be carried for operation or
maintenance; or



there is potential for exposure to injurious chemicals or material at the elevated
working surfaces; or



any work activity requires two or more people to gain access at any one time.

Where a dedicated emergency escape route from an elevated walking / working platform
is required, a fixed stairway shall be provided.
A secondary means of egress (which may be a fixed ladder or fixed stairway) shall be
provided for each elevated working surface if:
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the location is 3m or more above ground, floor or deck level and has 20 m2 or more
area; or if



there is a potential hazard or injurious chemical exposure that could block access to an
exit.

The secondary means of egress shall not be more than 25m horizontally from an area
where operating or maintenance personnel may be working, and shall be located such
that an alternative route of escape to a place of safety is provided.
Dead ends in elevated work areas shall not be over 7.5m long.
Minimum headroom above all walkways, platforms, ladders, working / walking surface
shall be 2.1m.
2) Hand-railing
Hand-railing shall be of galvanized mild steel of circular hollow section. Hand-railing shall
include galvanized mild steel toe boards, 100 mm. high by 3 mm thick.
Hand railing shall be double rail 1100mm high. Standards shall be 38mm diameter solid
forged steel with 60mm diameter solid forged steel balls at handrail locations. Standards
shall be fixed at maximum 1800mm centers to metal work or 1500mm to concrete.
Handrails shall be 33.7mm tubular steel. All components shall be hot dip galvanized to
ASTM A 123/A123M.
Where openings in the hand railing are required to facilitate removal and replacement of
pumps or mixers or similar items of Plant, such openings shall be designed to open away
only from the area being protected and the moveable section shall be securely fixed in
position at all other times.
Hand-railing and fixing shall be designed to withstand a horizontal force at handrail level
of 85 kg per meter run. The deflection of rails shall not exceed 0.8 % of their span
between standards and the deflection of standards shall not exceed 0.8 % of their height.
All mounting flanges drilled for not less than three bolts with two bolts on a line parallel to
and on the walkway side of the line of the hand-railing and vertical flanges drilled for not
less than two bolts the line through the bolts being vertical. Fittings shall be screwed or
secured with grub screws. When provided in sections, hand-railing shall be jointed
together with purpose made fittings secured by screws or grub screws.
All ladders, stairways or other openings shall be guarded on three sides by hand-railing
conforming to the requirements stated above. Access to the ladders or openings shall be
guarded by two removable galvanized hanging chains.
The Contractor shall ensure that unless specified to the contrary all hand-railing shall be
of uniform appearances and manufacture.
3) Open Mesh and Checker Plate Flooring
Open mesh flooring and gratings shall generally comply with relevant standards except
where otherwise specified hereinafter. Such flooring and gratings shall be of rectangular
mesh and non-slip and shall be mild steel and galvanized as specified herein.
Flooring shall be provided to span between the supporting members. Where necessary
intermediate support members shall be provided and fixed.
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Toe plates shall be provided around all cut-outs except where ordered by the Employer.
Both the load bearing and transverse bars in rectangular flooring panels shall be
positioned symmetrically around the center lines of the panels in both directions, so that
when the panels are fixed in extensive areas or in long runs, the bars of all panels are in
line.
Checker plate flooring shall be of the non-slip type, not less than 10 mm thick measured
excluding the raised pattern. The flooring shall be secured to its frame by stainless steel
countersunk set screws.
All flooring shall be designed to carry a loading of 400 kg/m2 or such greater loading as is
specified and the deflection shall not exceed 0.2% of the span and shall be provided with
curbing at the edge of walkways.
All flooring shall be removable and set flush in frame of similar material. Where frames are
to be fixed over openings the frames shall be provided with lugs for building in.
Floor panels shall be sized to not exceed 25kg for single person lift and provided with
appropriate cutouts to permit its removal without disturbing or dismantling spindles,
supporting brackets, cables or pipework. Where there is adequate space for movement
around the panel, 35kg for a two person lift. The design shall prevent any possibility of
overturning of individual panels. Where openings are required for access to valve or
penstock operating spindle caps or other items, the holes in the flooring shall have a
binder plate and if the access opening is greater than 50mm circular or square, it shall be
provided with a flush hinged plate or flush removable cover.
Intermediate supporting members to give the required rigidity to the spanning edges of
individual flooring sections over the wider openings and trenches shall be provided and
bolted to suitable built-in fixings. The members shall also be removable to afford clear
access to the openings and trenches.
Lifting keys shall be supplied for each location.
4) Stairways
Stairways shall be detailed, fabricated and erected to the dimensions shown on the
drawings and designed and detailed to carry a load of 350 kg/m2. Treads shall be open
mesh fixed to the stringers, not directly to concrete. Sloping hand-railing shall be as
specified for horizontal hand-railing but with the top rail 900 mm vertically above the line of
pitch and standards vertical and spaced at not more than 1500 mm measured parallel to
the line of pitch.
Staircases shall be constructed to the size and position shown on the drawings or as
instructed by the Employer. They shall be steel hot-dip galvanized at works after
manufacture and shall comprise stringers supporting the open work stair treads and shall
be supplied complete with handrails and stanchions to dimensions similar to above.
Staircases shall generally have risers of 190 mm and goings of 270 mm. Stairs widths
shall be a minimum of 1.1 m for general use or 0.8 m for infrequent use. A minimum
headroom of 2.1 m shall be provided. The maximum number of risers between landing
shall be 16. Landing length shall not be less than 1.1 m.
5) Ladders
Ladders shall be fabricated of mild steel and galvanized as specified. The stringers shall
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be flat section not less than 65 mm x 10 mm spaced 380 mm apart and shall be flanged
and drilled for wall fixing at both ends. The stringers shall be radiused over the top where
they shall be not less than 600 mm apart. Ladders over 3000 mm long shall have
additional intermediate stays at not more than 2500 mm.
Where ladders reach platforms the stringers shall be extended to a height of 1100 mm
above platform level to allow safe access on to the platform.
Rungs shall be 20 mm diameter solid at 250 mm centers shouldered at each end and
securely riveted into countersunk holes. Rungs shall be not less than 230 mm from the
wall.
All ladders over 2.3m above ground level shall have safety cages which shall be
constructed of three flat vertical strips supported by flat hoops, with a diameter of 750 mm.
The hoops shall be at approximately 700 mm centers and the first hoop shall be 2300 mm
above ground. Where vertical ladders rise from elevated platforms then protection shall be
provided against falling from platform level.
Where the rise exceeds 6000 mm, an intermediate landing shall be provided. Ladders
shall not be permitted as a primary route for escape.
6) Multiple Duct Covers and Frames
Multiple duct covers and frames shall be of cast iron, waterproof, non- rocking and
recessed for filling with concrete or similar material.
They shall be of the type incorporating integral, removable, intermediate beams to give an
appropriate clear pit opening.
A heavy grease seal is to be formed between the cover and frame to prevent ingress of
grit. All covers, frames and supporting metalwork shall be designed for loadings to
relevant standards.
All supporting steelwork shall be galvanized in accordance with Clause 9.1.15

9.1.59.

Fire Protection and Safety Equipment

1) Portable Fire Fighting Equipment
Portable fire extinguishers shall be provided in all control rooms, laboratories, offices,
workshops and any other area where fire might break out.
Extinguishers shall be of the Water Type or Dry Powder Type depending on the location
and possible hazard.
In general, water type extinguishers shall be used for Class A risk areas and shall be 9
liter capacity.
Dry powder extinguishers shall be suitable for electrical, chemical and oil fires and shall
contain not less than 5 kg of extinguishant.
Extinguishers shall be color coded and clearly marked with their type and the class of fire
for which they are suitable and comply with the relevant ISO or ANSI standards.
The numbers and dispositions of extinguishers shall be in accordance with any local
requirements and shall be agreed with the Employer.
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2) Compressed Air Breathing Sets
Compressed air breathing sets shall be provided wherever dangerous chemicals are
stored or where emergency access to confined spaces may be required.
The sets shall comprise harness, back plate, air bottle, pressure reducer assembly,
demand valve, contents gauge, face mask and all necessary air hose and fittings. Air
bottles shall be sized to give an endurance of not less than 30 minutes.
The sets shall be located in steel or GRP enclosures having a clear glass or PVC front so
that any deficiency in the equipment shall be apparent.
The location of the cabinets shall be agreed with the Employer.

9.1.60.

Ductwork

Ductwork, fittings and all associated hangers, supports, dampers, flexible joints, sealants,
insulation, access, testing and builder's work connections shall conform to the
recommendations of the HVCA as set out in the specification DW 142 unless otherwise
stated. Air duct velocities in main duct shall not exceed 12.5 meters per second and duct
aspect ratios shall not exceed 4:1. Ductwork shall be true in section independently
supported and free from contact with the building structure.
Internal jointing of ducting shall be avoided wherever possible, but if unavoidable, joints
shall be constructed so as to minimize air turbulence at these sections. They shall give a
smooth internal surface with no reduction in cross sectional area of duct. Longitudinal
standing internally formed joints or stiffening may be allowed however on large section
ducts. Any required angle stiffening shall be external and access covers shall be provided
at each internal joint.
Ductwork shall be designed to suit the environment in which it is designed to operate.
Material of construction shall be polypropylene, PVC-U, GRP or stainless steel.
Ductwork within buildings shall be above ground level.
Ductwork external to building shall be installed below ground level or below tank covers.
The material of construction shall be completely suitable for operation in the prevailing
internal and external atmospheric conditions.
Main duct runs and branches shall be installed with damper to allow for flow
regulation/balancing and for isolation purposes. Access openings shall be provided
adjacent to control/isolation dampers with diameters equal to and greater than 150mm.
Dampers shall provide airtight seal in the closed position.
Pilot test holes shall be provided in all main duct runs and branches for airflow
measurement to allow the complete system to be balance. Suitable grommet and sealing
plates shall be fitted to the test holes.
Appropriate gas sampling points shall be supplied in ducting running from each major leg
at a distance of not less than four duct widths from any bend. Ports for manual sampling
shall have a minimum diameter of 30mm. Removable plugs for each of the sampling ports
shall be supplied.
Ductwork shall be designed to be laid with falls and be complete with valves situated at
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low points to enable condensation to be drained. Ductwork should generally fall back to
the extraction point to ensure that condensation falls back to the tanks from which air is
being extracted. The ductwork shall be designed to ensure that the total number of drain
points are minimized.
The ductwork installations shall be designed to avoid trappings of fumes or gases in dead
ends and prevent the collection of condensation which may be formed internally at any
point in the duct work and which cannot be drained through drain valves located at
accessible positions.
Air flow meters shall be provided to monitor the total airflow in the systems.
Flexible joints shall be used at connections to items of Plant.
Attention shall be given to adequate and sufficient supporting of ducting, together with
accommodation of thermal expansion.
Ductwork supports shall be fabricated from either stainless steel or from galvanized mild
steel. Duct supports shall be held off ductwork with neoprene lining to brackets.
Dampers and test points shall be accessible from ground level or from walkways and
platforms.
Labels shall be provided as follows:


Identification of test points



Identification of drain points



Identification of isolation/control dampers and commissioned setting of dampers

Airflow rates shall be regulated in accordance with the recommendations and tolerances
laid down in CIBSE commissioning code A. A full commissioning record shall be kept
together with final airflow rates achieved.
Ductwork shall be smoke tested to ensure that joints are gas tight.
Ductwork shall be earthed to ensure that no uncontrolled static discharge can occur.

9.1.61.

Tanks

1) General
Tanks shall be designed, erected and tested generally in accordance with AWWA D100.
Welded steel tanks shall be designed with a corrosion allowance of 1.5 mm.
Steel plate thickness shall not be less than 5 mm.
Internal roof support structures shall be protected from corrosion to maintain the design
life of the tank.
Tanks shall be provided with drain points, which shall terminate with a Bauer type
coupling. High level interconnecting pipework with an isolating valve shall be fitted
between adjacent storage tanks of similar purpose.
High level overflows shall be fitted to tanks for emergency situations.
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Drilling or welding to the tank structure after the plates have been coated shall not be
allowed.
Tanks shall be provided with a davit operated access hatch on the side of the tank for
cleaning purposes. The access hatch shall be easily opened and closed with the minimum
of dismantling time. The hatch seal shall not be compromised upon operating the hatch
and shall be re-usable. The seal shall be designed such that it only requires replacement
after more than 15 operations. The hatch design shall provide for the safe access of
personnel to the tank for all inspection and maintenance functions.
2) Glass Coated Steel Tanks
Glass coated steel tanks shall consist of a shell fixed to a concrete base. Vertical
cylindrical tanks constructed of bolted sectional panels shall be supplied. Stiffening of the
vertical surface of the tank shall be fixed to external surfaces.
The tanks shall be classified to suit the operating pressures that can occur when in
service. Superimposed loads on the tank shell, shall be based on: internal vacuum; plus
snow load; plus weight of roof, or 1.2 kN/m2, whichever is the greater.
Tank flange nozzle connections shall be provided with suitable reinforcing plates for
bolting to the tank shell. Tank nozzles and reinforcing plates shall be manufactured from
stainless steel.
Tank fittings to be galvanized shall have work carried out on them, i.e. welding, drilling,
bending, etc., prior to coating. After galvanizing the surfaces shall be passivated against
the formation of white rust.
The sectional panels making up the tank shall be of glass coated steel, the coating being
applied to both sides. The coating shall comply with the applicable requirements of ISO
28722. Bolted lap-jointed construction shall be employed using an inter- panel sealant to
give a structure which is leak tight.
Machining, i.e. cutting the plates to size and shape, providing bolt holes, providing holes
for flanged connections, and rolling to the correct curvature, shall be carried out prior to
coating. Drilling or welding to coated panels shall not be allowed.
Drifting to align holes during assembly shall not be allowed.
Prior to coating, the plate surfaces shall be blast cleaned to remove all rust and mill scale
then chemically cleaned if necessary to remove any grease and dirt.
The panel surfaces shall be coated evenly with a three coat protection system to a
minimum glass thickness of 280 microns. The coating shall be tested to 1000 volt zero
defect with controlled test voltage + 1% at probe contact.
Typical physical properties shall meet the following requirements:
Parameter
Adherence
Flexibility
Young's Modulus
Percentage Elongation
Poisson Ratio

Value
glass to steel, in excess of 34 MN/m2
glass and steel to be the same
70 GN/m2
0.3%
0.2
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Parameter
Hardness
Abrasion
Chemical Resistance
Peeling
Chipping
Porosity
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Value
3.5 to 6 (Mohr Scale)
0.0078 gm (Tabular Test)
Alkalis and acids, both organic and at Design Temperature
inorganic (not hydroflouric acid or sodium hydroxide) between
pH5 and pH11 - complete resistance
None
None
None

Tank fixings which will come into contact with the product to be contained in the tank,
including the gases released from the product, shall be manufactured from suitable
corrosion resistant material.
Tank shell stiffening rings and foundation fixings shall be of carbon steel hot dip
galvanized in accordance with ASTM A 123/A 123M.
Bolts, nuts and washers shall be high tensile grade carbon steel hot-dipped and spungalvanized. Washers shall be provided at all positions under the nuts. Bolts shall be of
sufficient length such that at least one clear thread pitch protrudes through the nut on final
assembly. Loading on the bolts, imposed by the panels and other tank attachments, must
be taken on the shank portion of the bolt and not the threaded section.
Bolt heads occurring within the tank shall be mushroom-shaped to spread the load on the
glass coated steel surface. The head shall be encapsulated with polypropylene, or of a
similar material, to completely seal the bolt head from the liquids and gases within the
tank, and to effectively seal the assembly hole in the panel.
The bolt head encapsulating material shall be suitable for being in contact with the waste
liquids specified.
A full-width mastic joint sealant shall be applied between the glass coated steel panel
sections. The sealant shall exude through the bolt hole to completely fill the gap between
the bolt shafts and the panels and along the edges of the panels. Along these edges a
neat continuous fillet shall be produced which shall extend by at least 4mm across the
panel face to give protection to the panel corners.
The sealant shall be suitable for being in contact with the product stored.
The sealant shall be non-biodegradable and resistant to both ageing and weathering
under the expected service conditions which will exist. A good adhesion to the panel glass
coating shall be assured.
Application of the sealant shall be carried out strictly in accordance with the maker's
recommendations. The panel surfaces and edges shall be thoroughly cleaned of all oil,
grease and other surface contaminants prior to any sealant being applied.
Quality assurance checks and inspections shall be carried out throughout the entire
manufacturing process, including packing for transportation and during erection at site.
Documented evidence of such checks and inspections, including Certificates of Test, shall
be maintained and made available for review if requested.
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The tanks as finish installed at site shall be of high quality and the program of quality
assurance checks and inspections to be carried out shall take this into consideration.
The Contractor shall provide a portable detector to facilitate witnessed defects checking
on site.
Damaged panels shall not be used for construction of the tanks. Panels which sustain
damage prior to the take-over of the installation shall be dismantled and removed from
site.
Only minor superficial damage to the coating and isolated porosity shall be allowed to be
repaired on the panel faces. Panels with excessive porosity, cracks, crazing of the
coating, deep scores, chipping or peeling evident on the surfaces shall be rejected. There
shall also be a uniformity of color between panels.
Details of the proposed method of repair and materials to be used for repair shall be
submitted to the PMC for acceptance.
3) Sectional Epoxy Coated Steel Tanks
Except for the coating specification sectional epoxy coated steel tanks shall comply with
the requirements stated for glass coated steel tanks.
4) Tank Burial
Generally, glass and epoxy coated steel tanks are intended for above ground use. Where
the lower section has to be buried, the buried depth shall not exceed the depth of one
horizontal plate, the backfill to the steel plate shall be 10mm single size rounded gravel to
ensure uniform loading, and the overall design shall resist flotation under any condition
whatsoever without resort to temporary pumping or reliance on drainage.
5) Roofs and Covers
Roof and covers shall be provided with inspection hatches for: viewing of the tank
contents; removal of plant, and viewing of installed plant and materials including weirs and
launders.
Roofs and covers shall be designed to act as occasional man access to roof mounted
plant and inspection hatches and for forced air purging/ventilation.
Non-slip surfaces will be required for defined walkway areas. The surfaces shall be nonslip in both wet and dry conditions.
Roofs and covers shall be designed in accordance with the design loadings stated in
AWWA D100. Design pressure classification shall be selected to suit the operating
pressures that can be created when in service.
Dead loadings shall apply to the self-weight of the roof material.
Superimposed loads, shall be based on internal vacuum plus a snow load, or 1.2kN/m2,
whichever is the greater.

9.1.62.

Surge Protection Vessels

1) General
Surge vessels shall be of the air pre-charged bladder type. The air shall be contained
between the bladder and the vessel shell.
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A method statement for the safe charging of the vessel with air shall be included in the
Operation and Maintenance Manuals.
Vessels shall be constructed and tested in accordance with ASME BPVC Section VIII or
equivalent International Standard.
Internal weld surfaces shall be dressed for a smooth finish prior to painting.
2) Bladder
The bladders shall be manufactured from a suitable quality butyl rubber with a minimum
life expectancy of 15 years.
The bladders shall be capable of being readily removed without the need to dismantle the
vessel from the installation. A method statement for the safe removal of the bladder shall
be included in the Operation and Maintenance Manuals.
3) Fittings
Each vessel shall be fitted with:
'Schrader' type valve for gas pressurization.
Suitably rated safety valve.
Water drain valve, complete with plug fitted to the open end. For sewage applications, the
drain shall outlet shall be a minimum size of 200mm.
100mm diameter pressure gauge calibrated in bar and meters head, complete with
snubber and isolation valve.
Gas bleed valve, complete with plug fitted to the open end.
Water level indicator, suitably marked with the correct operating levels for pump stopped
and operating with varying numbers of pumps under steady state conditions.
Flange connection for connecting to the pumping main.
450mm minimum size inspection opening.
Two 25mm threaded bosses for future instrument connections, fitted with suitable plugs.
The gas charge connections shall be accessible from floor level. The hose assembly for
connecting to pressurizing plant shall be provided with each vessel.
The water level indicators shall be suitable for continuous monitoring, i e. they shall not
allow gas to 'escape' under low water mains pressure conditions without the need to close
isolation valves.
Isolation valves which if accidentally opened allow gas or water to 'escape' shall be
provided with locks.

9.1.63.

Pressure and Vacuum Gauges

Gauges shall be provided for all pumps as detailed in the Specification and for all other
equipment where necessary.
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Pressure and compound gauges of approved manufacture, shall be provided and fixed
directly to and at the same level as the delivery and suction branches of each dry well
pump. The gauges shall be fitted with diaphragm type isolating valves, but siphon pipes
will not be required. Gauges shall not be connected to air release or auxiliary suction
pipes.
All gauges shall have concentric dials of 150 mm diameter, pressure gauges being
graduated in meters head, and compound gauges in centimeters of mercury and meters
head. Gauge graduations shall be such that the gauge is never used continuously beyond
60% of the maximum graduation. The face of the dial shall have a warning label marked in
red attached thereto reading:"IMPORTANT TURN OFF WHEN NOT IN USE"
The gauge mechanism shall be of the Bourdon tube type, having stainless steel
movements and shall comply with relevant standards. It shall be sealed from the liquid
being measured by means of a diaphragm or capsule and be filled with silicone oil.
All gauges shall be fitted with a pressure snubber to dampen pressure pulsations.
Before the gauges are delivered to site, each gauge shall be tested in accordance with
relevant standards and a test certificate for each gauge, confirming that they are of the
required accuracy, shall be sent to the Employer. Further copies of the test certificates
shall be incorporated in the operating and maintenance manuals.

9.2. Specification of Gokarna and Hanumanghat DEWATS
This Specification covers the particular requirements for Mechanical equipment for
Wastewater Treatment System. This Specification shall be read in conjunction with the
General Specification which provide the general design requirements.
The Specification in this chapter describes minimum requirement by the Employer and
bidder shall follow the specification for selection of mechanical items in their proposal.
The Plant arrangement indicated in the drawings forming part of the bid documents is
tentative and is intended only to serve as a guide to the Contractor in preparation of his
designs and drawings. Contractor shall modify the plant arrangement, so far as not to
compromise its design performance and to satisfaction of relevant equipment's
requirements.

9.2.1. Pre- treatment & Equalization Tank Facility
1) Inlet Valve
Screening & grit removal system's inlet pipe is provided with an electrically operated valve
to shut off the flow in case of emergency.
These Valve shall be as specified in clause 9.1.51.
2) Screening and Grit Remover
Screening & Grit removal system can be divided into Screening unit to filter screenings,
Brushing unit to remove captured screenings off the screen, Conveying unit to transfer the
screenings to Compaction and Dehydration unit to compress and dewater the screenings.
Screening & grit removal system has a discharge port for taking screenings to the outside,
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a drain port for draining the filtrate, and a water level sensor for sensing the flow rate.
Screening & grit removal system also has a settling tank for precipitating and separating
the sand from the influent water, a horizontal or inclined san screw conveyor for collecting
and removing the precipitated sand, a drive unit, a platform, and a Control panel.
The screening unit filters screenings from influent water introduced by pipe. The
screenings captured here shall be removed and then transported, squeezed, dewatered
and discharged by the screw conveyors.
When wastewater passes through the screening unit. Sand is separated and precipitated
from wastewater in a settling tank by gravity force and then transported by horizontal and
inclined screw conveyors, all of which shall be processed in an one single tank.
Screening & grit removal system is provided with two portable screenings containers,
where the screenings and grits are collected temporarily until time of pick up.
Portable screenings containers made of stainless steel shall be provided to store the
screenings until time of pick up. The container shall have capacity of approximate 0.5m3
and shall be of a convenient height to permit the discharge of screenings directly into the
Arm-roll container without having to transfer the screenings manually. The containers shall
have hinged covers and their design shall permit them being lifted by an hoist. The
container will have four wheels each of about 20 cm diameter and two of which shall be
swivel castors. The bottom of container shall be made of 5 mm plate steel. The containers
shall be reinforced with 50mm x 50mm x 5mm angle iron.
For the disposal of the sludge to outside of the Wastewater treatment plant, the Contractor
shall provide the Arm roll containers and Arm roll truck with capacity of more than 9 m3.
SCREENINGS SCREW
•

The rotating Screenings Screw collects and transfers the screenings caught by the
screening unit to the compaction unit.

•

The screenings screws shall be made of alloy steel or equivalent.

•

The screenings screw has uniform size of pitch and outer diameter along its entire
length in order to acquire smooth transport of the screenings, to minimize the
mechanical load, and to prevent its eccentricity.

SCREENING UNIT
•

Screening unit separates screenings in the influent water. It should be made of
stainless steel 304 with good corrosion resistance and abrasion resistance.

•

Screening unit is installed with its bottom face contacting the tank closely, and with
rubber plates blocking any possible gap between the tank and the screening unit in
order to allow the water to flow only through inlet of the unit.

•

Brushes attached to the outer diameter of screw protects both surrounding drum
and screw and removes the screenings remained on inner surface of drum
continuously.

•

Brushes should have high durability and wear resistance which is enough to
withstand long operation, made of polyethylene (PE. or equivalent) and should be
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fastened with clamps and bolts for easy exchange.
CONVEYING UNIT
•

The screenings is conveyed by the rotating screw to the compaction unit from the
screening unit.

COMPACTION AND DEHYDRATION UNIT
•

Compaction and Dehydration unit compacts and dehydrates the screenings
transported through conveying unit.

•

Compaction and Dehydration unit has a drain port at the bottom of the dehydration
unit so that the filtrate can be discharged well.

•

Compaction and dehydration unit should be of stainless steel 304 so that the filtrate
can be discharged well by perforating with Φ2mm in the downward direction (180 °).

•

Since screenings' compaction/dehydration process is slow, therefore, there is a risk
of freezing when the temperature drops rapidly. So heating device should be
installed to prevent screenings from freezing.

•

The cleaning device shall be of a circular structure that can wash the filtrate and
solid screenings on the surface of the strainer clearly, and have nozzles by
machining holes of Φ2 mm.

•

The cleaning device shall be equipped with a solenoid valve, and the supply
pressure of the wash water shall be 1.5kg/cm² to 2kg/cm².

LEVEL SENSOR
•

Level sensor is installed inside the flood tank so that the screw operation starts at a
certain level so that unnecessary power consumption is minimized.

SETTLING TANK
•

Settling tank shall be equipped with an inclined screw conveyor to transfer the sand
settled down in the settling tank to a collecting hopper located under the conveyor.

•

Settling tank is made of stainless steel(SS 304) to withstand the loads of influent
and equipment and shall be 5 mm thickness at least.

•

Settling tank is completely enclosed with removable cover to minimize emitting odor
and easy inspection.

SCREW CONVEYOR
•

Sands settled down by gravity are transported by a horizontal screw conveyor and
then dumped into a collecting hopper underneath the settling tank.

•

The inclined screw conveyor transfers the sand collected in the hopper and
discharges it to the discharge port. the moisture contained in this sand is dehydrated
by its own weight during the transfer by screw, and finally the discharged sand
should be sanitarily treatable.
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•

The screws shall be made of alloy steel or equivalent.

•

The screws have an uniform size of pitch and outer diameter along all its required
length in order to facilitate conveying screenings, minimize mechanical load and
prevent its eccentricity.

DRIVE UNIT
•

Drive unit consists of a totally enclosed motor and a helical reduction gear or
equivalent, with high efficiency, low noise and low failure rate.

MAINTENANCE & ACCESS PLATFORM
•

The platform can provide operators an easy access to the equipment at all
directions for maintenance reason. The platform passage is more than 1m in width
(Steel plate more than 4.5mm thickness) and the steps to the platform are more than
800mm in width.

CONTROL PANEL
•

The enclosure of the control panel should be made of stainless steel (SS 304, 2mm
or more thickness). Automatic / manual operation mode switches shall be configured
to each START / STOP / EMERGENCY STOP.

•

Control panel is configured with timers to supply wash water to its compaction &
dehydration unit for predetermined period of time, where the solenoid valve opens
supplying water automatically after the operation of the screen stops, and then
closes automatically after a certain time of period set by timer.

•

Control panel has lamp lights to indicate "ON" and "OFF" status of the power supply
and also "START", "STOP", "MANUAL MODE", and "AUTO MODE" of the
equipment including solenoid valve.

•

The control panel is made of corrosion-resistant material, considering that it is
installed in the wastewater treatment plant.

Material. (in minimum)
•

Coarse Screen

: Stainless steel

•

Fine Screen

: Stainless steel

•

Screen & Grit Chamber

: Stainless steel

•

Screw Conveyor

: Stainless steel

3) Penstock of Equalization Tank
The equalization tank should be provided with a penstock that operates as a manual for
cleaning and maintenance.
These penstock shall be as specified in clause 9.1.51.
4) Mixer of Equalization Tank
Contractor shall provide mixers in Equalization tank to prevent settlement by stirring.
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This mixer consists of underwater motor, reducer (if necessary), casing, guide bar, guide
holder, cable holder and automatic configuration removable devices and is designed for
easy installation and maintenance.
All bolts and nuts used are of stainless steel and lifespan of bearing types shall be more
than 100,000 hours.
The rotary blades are made of stainless steel or polyurethane and capable of maintaining
flow velocity of 0.3m/sec. The blade is designed so that it can maintain its cleanliness due
to its own rotational force. This design prevents sludge from sticking to the surface of the
blades, is vibration free and structured to provide effective agitation and continuous
operation.
The connection between rotating blade and the submersible motor shall be designed to
prevent other material.
The configuration shall consist of motor, submersible and suitable for series connection.
The driving unit shall be equipped with power shut-down unit, temperature and water
leakage detector in case of high internal temperature.
A two stage mechanical seal of high wear and corrosion resistance material shall be
installed on where the output shaft passes through.
The lift installation guide is for the installation and transportation of mixer where the mixer
is suspended by wire. The size of the lift installation guide shall be sufficient enough to
withstand any lifting forces and external forces during transportation, installation and
operation.
The lift installation guide shall be able to rotate 45° left and right both directions. The base
of the guide shall be fitted with a rotational plate with a locking mechanism so that once
the direction is adjusted, the guide is firmly fixed.
The lift installation guide is to be equipped with wire rope type manual winch, rotating
lever, cable strap and tensile clamps.
Material
•

Motor casing

: Ceramic coated cast iron or graphite cast iron

•

Reducer

: Ceramic coated cast iron or graphite cast iron

•

Blade

: Polyurethane or stainless steel

•

Shaft

: Stainless steel

5) Influent Pump
The Contractor shall provide submersible sewage pumps capable of pumping raw
wastewater along with their associated duck-foot bends.
The Contractor shall verify the pump duties based on the pipe work and the requirement
for pumps when operating in parallel to handle the average inflow to the works of design
flow. The Contractor shall provide a sufficient standby pumps. The minimum ratio of
stand-by (capacity) shall be more than 25%.
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The pumps shall operate in rotation such that all pumps shall operate for a similar number
of hours per month.
All pumps shall be manufactured from corrosion resistant materials suitable for the
pumped media. As a minimum the pumps shall have cast iron casing and stainless steel
impellers and wearing rings, with stainless steel shafts. The impeller shall be of the single
type suitable for pumping raw sewage without blocking or ragging. The pump shall be
capable of handling fibrous materials, rag and plastics and other general waste matter
including grit and other abrasive material which may enter the sewage system.
Pump bearings shall be of the antifriction type. The bearings shall be able to take normal
axial thrust loads due to unbalanced hydraulic loads on the impellers plus the weight of all
rotating parts of the pumps. Pump bearings shall be designed with a minimum life of
40,000 hours. The bearings shall be grease lubricated for life, and shall be maintenance
free.
The rotating element shall be statically and dynamically balanced before final assembly.
Pumps shall be supplied with a hoist chain and installation guide bars by the pump
manufacturer for easy and precision installation and retrieval. The pump design shall be of
the automatic-coupling type (onto the discharge pipe) which would enable easy retrieval
and installation without the need for operations/maintenance personnel to be inside the
pump sump or to dismantle any pipe-work assembly.
The motor and pump shall form a complete integral unit suitable for continuous operation
in a submerged installation.
The pump motors shall be close-coupled to the pump and be of the submersible type with
an IP 68 suitable for a maximum depth of immersion of 10m. The motors shall be suitable
for operating from a 400V 3 phase 4 wire 50Hz power supply and rated to provide a
minimum of 15% in excess of the maximum power absorbed by the pump under any
operating condition. The motors shall have a minimum of class F insulation but the
temperature rise shall be limited to class B.
The motors shall be designed for running submerged but shall be capable of operating for
long periods with the motor in air.
The motor shall run free from vibration and rotors shall be perfectly balanced both
statically and dynamically and shall be tested and adjusted for dynamic balance in an
approved manner.
The motor windings shall incorporate a thermal switch(RTD’s) as a safeguard against
overheating. The thermal switch shall be connected into the control circuit of the starter
and arranged for hand reset only.
The cable shall be flexible stranded copper wire, insulated and overall sheathed with
underwater grade compound flexible insulation. Power cables shall include an extra core
for the specific duty of earthling the pump body.
The power cable shall be rated to take the full motor current under the prevailing liquid
and ambient temperature conditions. The pump submersible power and control cables,
shall be supported at the top of the pump chamber by cable socks. The flexible cables
shall connect into a surface mounted IP 55 terminal box.
Power and control cables for the pumps shall be of such adequate length and flexibility as
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not to be under any physical strain at any point both during construction and operation. All
cables shall be maintained in a good condition free of kinks and loops during operation.
Pumps shall be works tested in accordance with ISO 9906 at the manufacturer’s works in
the presence of the Employer or his representative.
Control of the pumps shall be determined by an level sensor / controllers in the pump
chambers. Flow meters on the pump discharge pipes combined with a high level control in
the works inlet chamber will ensure that the maximum design inflow to the works cannot
be exceeded.
In addition, a monorail hoist or crane shall be provided for the maintenance of pumps and
valves. The hoist shall be electrically operated with a hoisting capacity sufficient to lift the
heaviest piece of equipment with a 10% margin of safety, and hoisting range sufficient to
lift the equipment clear and allow it to be removed from the building.
6) Maintenance Hoist
The Maintenance Hoist should be provided for maintenance of Pre-Treatment Facility and
Influent Pump.
These Hoist shall be as specified in clause 9.1.57.

9.2.2. Primary Sedimentation Tank
1) Inlet Valve of Sedimentation Tank
The Inlet valve is installed in a distribution tank, and a valve must be provided to distribute
sewage to the Primary Sedimentation Tank.
These valve shall be as specified in clause 9.1.51.
2) Sludge Collector
The Contractor shall provide the circular Sludge collector and the mechanism shall be of
the center drive type and shall be supported by the center drive.
The equipment shall include a fixed half circle bridge, center assembly with drive unit,
feed well, center cage, picket fence rake arms, drive mechanism with internal gears,
walkway with handrails, scum skimmer, scum box, weirs, baffles, anchor bolts, and such
other fittings, devices, or appurtenances as are necessary for a complete operating
installation.
The drive assembly for the Sludge collector shall consist of a drive motor, helical gear box,
steel roller chain drive, intermediate worm gear assembly, turntable type internal spur
gear, visual torque indicator, overload alarm and cut off actuating system.
The drive motor shall be of the TEFC(Totally Enclosed, Fan-Cooled) type.
The power transmission between the first reducer and the intermediate worm gear
assembly shall be through a chain and sprocket drive, which shall be enclosed in a chain
guard. The intermediate worm gear assembly shall consist of a case hardened and
ground alloy steel worm and cast iron worm wheel, all placed within a graded cast iron
housing complete with oil fill, level and drain fittings.
The main pinion and pinion shaft shall be keyed to the worm gear. It shall be made as an
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integral unit from forged alloy steel. The main internal spur gear assembly shall be of a
turntable type construction and with internal spur gear.
The turntable base shall be made of cast iron and the main spur gear shall be of cast high
tensile alloy steel, The turntable will be mounted on top of the center column and will have
positive leveling features.
The spur gear shall be running on a built-up large diameter precision bearing assembly
consisting of high chrome alloy steel bearing balls and four replaceable hardened alloy
steel pressed into the annular grooves in the gear and turntable base all running in an oil
bath.
The base will have provision for a dust seal and complete with oil fill, level and drain
fittings. All gears and bearings shall run in an oil bath. Readily accessible lubricant fill and
drainpipes with necessary fittings shall be provided.
The drive worm shaft shall be free to move horizontally within the limits afforded by a
calibrated compression spring at the thrust end. The worm shaft movement shall be
transmitted to the drive control by a pin contacting the cam support and camshaft, thereby
actuating the pointer.
Four cams and limit switches shall be included. Two limit switches shall be shop-adjusted
to sound an alarm and stop the drive motor at predetermined torque settings.
Switches and cams shall be mounted in a weatherproof steel box having conduit terminal
strips. It shall be integrally attached to the scraper drive assembly and the scum scraper
assembly for uniform movement.
The material of the feed well and all fixtures either partly or wholly exposed to the
atmosphere or fully submerged shall all be of stainless steel. The center cage shall be of a
steel box truss construction and shall be provided with connections for the sludge rake
arms and feed well supports. It shall be bolted to the main gear, which shall rotate the
cage with the attached rake arms, and feed well.
The main gear attachment to the cage shall have provision for adjustment to ensure
leveling of the cage. Inlet pipe at the delivery end shall be submerged inside the feed well
distributing effluent equally in a horizontal plane at a velocity not to churn the contents.
In addition, valves of electrically operated shall be provided for proper and sequential
sludge collection from the Sludge Collectors.
3) Raw Sludge Pump
Primary sludge pump shall be installed in the pump room of the Sedimentation tank to
draw off the primary sludge collected in the sludge hopper and transfer it to sludge
storage tank.
The pump shall consist of casing, impeller, shaft, common bed, motor, and other
necessary accessories. Each pump shall be a non-clog type screw pump having the head
to the gravity thickener, and shall be capable of pumping the sludge. Impeller shall be
made of 24% Cr cast iron and be designed with smooth water passages to prevent
clogging by stringy or solid materials.
The impeller shall be of screw type having both screw section and centrifugal one. Volute
casing shall be made of 24 % Cr cast iron. Spiral grooves shall be employed on the inner
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surface of suction cover or on the front inner surface of casing so as to prevent lodging of
fibers between impeller and suction cover/casing. The casing shall be large enough at all
points to pass any size solid which can pass through the impeller. The casing shall be
provided with a drain plug, and pressure gauge plug.
Main shaft shall be made of stainless steel and be fitted with a stainless steel sleeve. The
bearing frame shall be cast in one piece and shall be made of gray cast iron. A roller
bearing at the side of the impeller shall be of suitable construction and have sufficient
loading capacity of the radial loads.
The casing shall have a stuffing box where the main shaft passes into the casing. Power
transmission shall be done connected by direct coupling or V-belt. Motor shall be a motor
rated for continuous operation and B class insulated. Each pump shall be provided with a
mechanical seals, foundation bolts, coupling safety cover, diaphragm sealed type
pressure gauge, air vent, drain valves and fittings.
The drainage pumps shall be installed in the sump of pump room and shall be a sufficient
capacity of the drainage.
4) Sump Pump
The Sump Pump is installed in a Raw Sludge Pump room, and shall be a sufficient
capacity of the drainage.
These pump shall be as specified in clause 9.1.56.

9.2.3. Biological Reactor Tank
1) Inlet Valve of Tank
The Inlet valve is installed in a inlet pipe of the Biological Reactor tank, and a valve must
be provided to control the inflow of sewage to the operating cycle.
These valve shall be as specified in clause 9.1.51.
2) Aerator of Tank
The A bubble diffused aeration system shall be applied to tank for oxygenation.
The type of diffuser elements can be varied by the Contractor depending on the
manufacturer selected, subject to the condition that sufficient design calculations are
attached.
a. Surface Aerator
This equipment is organic matter and nutrients to the means for supplying oxygen to the
aerobic microorganisms in the bioreactor in the biological advanced treatment process of
wastewater for purifying contaminated material, such as high-efficiency turning vortex-type
surface aerator device and in the wastewater It includes a control panel to control this
operation.
The float must be designed and constructed to aerator groups can be balanced according
to the tank level should be the surface abandon groups rise and fall, so giving up groups
rotate in a floating state to support them so as not to float rotates in the opposite direction
of rotation direction the devices that can be installed.
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Surface aerators shall include a drive unit, impeller, foundation plate, and anchor bolts.
The drive unit consists of an electric motor and a reduction gear, which shall be totally
enclosed motor suitable for continuous operation and outdoor installation.
The reduction gear with helical gear mounted in the casing decelerates the rotational
speed of the impeller to meet design requirement. The gears are made of carbon steel,
forged steel, or alloy steel. The reduction gears use splash lubrication system with oil inlet
and waste oil outlet.
The reduction gear's design safety factor should be greater than 2, and be made to
withstand the axial load and circumferential load to the impeller. Bearing life should be
more than 50,000 hours based on 24/7 operation at a required speed.
The impeller and the main shaft are made of stainless steel. The main shaft is connected
to reduction gear by flange coupling. Drive bearings and gears shall be robust against
thrust by the rotational force. The impeller shall be designed to produce an axial and radial
flow with high oxygen transfer efficiency allowing 10% variation of oxygen transfer rate
with limited water level fluctuation.
Material
•

Impeller

: FRP

•

Shaft

: Stainless steel

•

Cone-Body upper metal ring

: Structural steel

•

Float

: Stainless steel

•

Base Plate

: Stainless steel

•

Float arm, Guide rail

: Stainless steel

•

Tension bolt

: Stainless steel

•

Bolts, nuts,

: Stainless steel

•

Slider

: HD-PE

b. Blower
Air blowers shall be required to be installed within a blower room to meet the process
design requirements of the Tank. And also the Contractor shall provide a stand-by blower.
The blowers shall be of the turbo Blower type and shall be rated in accordance with the
Contractors design.
The blowers shall be designed on the basis of the following criteria :
•

Relative humidity

•

Altitude and Elevation of the Site

•

Inlet temperature, normal

•

Inlet temperature, max
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Each Blower shall be equipped with variable diffuser for continuously variable flow
regulation, check-valve, couplings, pressure lubricating system, air cooled oil cooler, air
inlet silencer with filter, all necessary safety controls and be mounted with motor on a
combination rigid base plate with an acoustic enclosure.
The blowers shall be designed for quietness, reliability and high efficiency in operation.
Each blower shall be capable of being started from rest and of being brought to rest
without surging or similar operational limitations whilst other blowers continue to operate.
The blowers shall have good load sharing characteristics.
The blower shall be provided with variable vane diffuser and inlet guide vanes to control
the blower at off-design conditions to provide high efficiency over a wide range of flow,
pressure and inlet temperatures.
Variable vane diffuser control shall be fitted to the blower casing to achieve efficient
capacity control with a fixed speed drive. Vanes shall be manufactured from stainless
steel. Actuation shall be by means of a single spindle linkage with electric linear actuator,
for modulating control, complete with integral positioner, linkage, bracket and fittings.
The impeller shall be of the shrouded vane type manufactured from stainless steel or
aluminum alloy forged steel, and retained on the shaft by means of keys and locknuts.
The whole assembly shall be statically and dynamically balanced.
The blower shaft shall be manufactured from stainless steel with a labyrinth type seal to
ensure oil free air discharge from the blower. The shaft shall be supported by bearings
located on both sides of the impeller or the impeller and shaft shall be supported in
bearings as an overhung assembly. Bearings shall be of the heavy duty ball or roller type
oil lubricated from an integral pressurized oil lubrication system.
The blower shall be driven through a single helical gearbox with gear reaction load
opposing impeller axial load to minimize the load on the thrust bearing. The thrust bearing
shall be of the tilting pad type.
The blowers shall be provided with the following instrumentation and protection.
•

Oil pressure transmitter for gearbox oil supply pressure.

•

Lubrication oil temperature after cooler thermo-couple

•

Bearing thermo-couple/transmitter

•

Low oil pressure alarms

•

Air inlet thermo-couple

•

Blower reverse rotation detector

•

Lube oil immersion heater with integral thermostat.

•

Differential pressure across lube oil filter

The blowers shall be driven by horizontally foot mounted squirrel cage motors with a
ventilated IP 55 enclosure. The motors shall have class F insulation but the temperature
rise shall be limited to class B.
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The motor shall be suitable for operation on a 3 phase 50 Hz 400V supply. The units shall
have an integrally mounted control panel mounted on the skid.
Filter and inlet silencers shall be provided on each machine and filter on blower room. The
silencer shall be of a rectangular duct section fitted with high performance acoustic splitter
assemblies arranged and sized in accordance with the required acoustic performance.
The outer casing of the silencer shall be constructed from not less than 1.5 mm pregalvanized mild steel folded and riveted. The overall length of the silencer casing shall be
sufficient so as to allow the inclusion of the acoustic splitter sections and still leave an
adequate air equalization plenum at the blower connection end of the silencer along with
adequate facilities for the inclusion of panel type filter units at its suction end.
The acoustic splitter main frames shall be constructed from 18 swg pre-galvanized mild
steel and faced with 22 swg pre-galvanized perforated mild steel with not less than 30%
open area. Each acoustic splitter shall be constructed using adequate internal stiffening
sections to create a rigid type assembly.
The acoustic media shall comprise Inert, Non-combustible, Non-Hygroscopic and Vermin
proof mineral wool with a superficial density not less than 60kg/m3 and packed under 10%
compression to prevent media settlement.
The side of the acoustic media which faces the air stream shall be protected against
particle/media erosion with one layer of close weave woven glass cloth.
The blower connection end of the silencer shall be constructed using not less than 1.5 mm
pre-galvanized mild steel suitably stiffened (where necessary) complete with flange
connection to suit the blower in question.
The filter section shall provide a high filtration efficiency which shall be achieved using
fiber glass (or equivalent) modular disposable panel type filter located within purpose
designed filter frames at the intake to the silencer as a complete integral section. The filter
panels shall be of the quick release type and front withdrawal.
The filter/silencer assembly is supplied complete with a suitable pressure differential
manometer for the monitoring of the filter elements clean/dirty condition. The filter/silencer
shall be supplied complete with a standard inlet weather louvre.
The blowers shall be housed within acoustic enclosures such that the noise level shall not
exceed 90dBa at 1m from the enclosure.
The blowers shall be connected to the adjacent pipework through stainless steel flexible
expansion bellows.
All pipework within the blower house shall be flanged stainless steel.
The blowers shall be provided with isolating butterfly and non-return valves.
The outlet connections shall be provided with stainless steel flexible bellows and diffuser
cones.
Isolating valves shall be butterfly type fitted with motorized actuators. Valves shall have
cast iron bodies and discs, with stainless steel seats, resilient seals and stainless steel
spindle.
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Non-return valves shall be of the ―duo-check‖ type and shall be provided on each blower
outlet pipe. The valves shall have cast iron bodies, aluminum bronze discs and stainless
steel shafts.
c. Diffuser
The diffuser elements shall be membrane type and resistant to such ingredients as
hydrocarbons, oil and grease.
This shall afford a high oxygen transfer rate (more than 5.5% per 1 meter water depth at
clean water) coupled with a minimal pressure drop besides permitting simple erection onto
the horizontal air manifold.
They shall have minimal coupling / attachments to the air manifold and shall have selfcleaning properties while in action. Flat surfaces facing upwards as membrane surfaces
shall not be accepted.
The diffuser unit shall be of corrosion resistant material.
The membrane diffusers shall permit connection to the air manifolds of square cross
section and the entire lot of diffusers shall be capable of discharging designed flow of air
at an average flow. (maximum of summer and winter requirement)
The headers onto which the diffusers are fixed shall be of standard stainless steel pipe
sections of suitable inner bore and shape with custom fixtures of the diffuser elements as
directed by the membrane manufacturers.
The headers shall also be procured from the equipment manufacturers who are the
suppliers of the membrane diffusers. These headers shall have enough counterweight or
alternative arrangement to surmount any buoyancy lift from the floor during air charging.
The connection between the headers and the air piping from the blower shall preferably
permit a ―quarter-turn‖ fitment and ―quarter-turn‖ dismantling.
This segment shall be assembled and installed above the water level and in the horizontal
travel of the air piping.
The coupling shall have a minimum of two neoprene washers to ensure against chance
leakage of air.
Alternatively flanged fittings of stainless steel material shall also be permissible.
Each header shall travel downward from the air piping by aligning itself onto the sidewall
of the aeration tank and thereafter travel horizontally onto the tank floor.
Isolating valves shall be provided upstream of the coupling to cut off the flow through the
specified header for purposes of attending to the diffuser header and also diffusers.
The design of membrane sleeve should prohibit clogging of the pores which are selfclosing when air flow / pressure is interrupted. The membrane should have anti adhesive
surface which is resistive to grease, oil, hydrocarbons & precipitating chemicals.
These membranes shall be provided preferably with lower perforation sizes with suitable
perforation pattern which when applied with a lower diffuser throughput rate and correct
distribution of the diffusers will result in very high oxygen transfer efficiency (OTE).
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The rising velocity of bubble should be lower.
The bubble should retain a solid spherical shape. Bubble should move in a helical fashion
for lower bubble diameter so that it travels a longer path.
The membrane tube diffuser shall have complete system i.e. air header, support pipes,
locking bolts etc. The fine bubble membrane diffusers should be suitable for aeration of an
activated sludge sewage treatment plant treating predominantly domestic sewage.
The Standard Oxygen Transfer Rate (SOTR) operating ranges shall be achieved with all
aeration zones operating at varying air supply rates.
The Contractor should provide their recommended minimum airflow rates for each zone in
order for their diffusers to maintain the activated sludge mixed liquor suspended solids
(MLSS) in suspension and avoid deposition of sludge in the Aeration Tank.
Provide fine bubble membrane type diffusers of a type that will prevent backflow.
The Aeration system shall be suitable for prolonged isolation of the air supply, while
preventing backflow seepage through the diffusers.
Provide the membrane fixed to the membrane holder in a manner which does not
introduce unbalanced stresses and increases sealing pressures as the air flow rate to the
diffuser risers.
Provide a back flow prevention device built integrally with the diffuser that prevents
backflow into the diffuser and air piping.
Provide an airflow control orifice to ensure even airflow distribution among all diffusers.
Ensure that the airflow to any one diffuser is within plus or minus 5% of the average value,
at all airflows.
Provide a maximum diffuser flux rate such that the stress in the diffuser material is within
elastic loading limits with a safety factor of at least 10.
The contractor will submit test results, calculations, and any other documentation to
exhibit that the membrane material will be able to withstand operating loads without undue
stress or strain leading to failure in compression or shear, or creating significant
mechanical creep of the material which would impair functioning or would cause
enlargement of the membrane perforations or holes.
Provide the tolerances of the diffusers and the diffuser mounting bases such that any
diffuser and any gasket may be assembled onto any mounting base and provide a seal
capable of withstanding the applied hydrostatic and/or pneumatic head. Provide diffusers
mounted by the action of a threaded component that shall require measurement of the
applied torque to the threaded component during tightening.
The torque measurement shall lie within the range of torques specified by the diffuser
equipment supplier. Provide diffuser material resistant to chemical attack, UV light,
weathering and aging.
Submit test results, certifying the integrity of the membrane.
Provide data indicating the susceptibility of the membrane material to attack by various
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chemicals.
Provide all rubber components manufactured from synthetic rubber materials proven to be
resistant to corrosion, degeneration or abrasion in the environments proposed.
Provide documentary evidence of satisfactory service operation.
Provide diffusers capable of withstanding a maximum differential pressure of 30 kPa and
a maximum air temperature of 80˚C.
Provide protective storage of rubber and plastic components of diffusers prior to
installation. Provide effective cover to the diffusers after installation to protect them
against physical damage and the ingress of dust and dirt before filling the tanks with water.
3) Excess Sludge Pump
Excess sludge pump should be installed pump room and pump should be provided to
transfer excess sludge to sludge storage tank according to reaction cycle of reactor.
Excess Sludge pumps shall be as specification in 9.2.2 Primary Sedimentation tank 3)
Raw Sludge Pump.
4) Return Activated Sludge Pump
Return Activated sludge pump should be installed pump room and pump should be
provided to return sludge to Biological Reactor tank according to reaction cycle of reactor.
Return Activated sludge pumps shall be as specification in 9.2.2 Primary Sedimentation
tank 3) Raw Sludge Pump.

9.2.4. Recycled Water Supply and Disinfection Facility
1) Discharge Pump
Discharge pumps should be installed in the Treated water tank and the pump should be
provided to transport the treated water to the UV Sterilizer.
Discharge pumps shall be as specification in 9.2.1 Pre-Treatment & Equalization tank
Facility 5) Influent Pump.
2) Disinfection of UV
Consists of a UV disinfection facility is underwater cylinder cleaning device as a conduittype UV sterilizer provided with a chamber, UV lamp, underwater cylinder cleaning device,
UV intensity monitoring system, power supply and Controller, and other ancillary
equipment, a pipeline-type It should be produced.
The metal parts in contact with the discharged water with UV light over Stainless steel(SS
304), the ground portion of the product must be a material Stainless steel(SS 304), it is
not exposed to ultraviolet light in the electric wire.
This equipment is, even when the operation of the underwater cylinder cleaning device for
daily cleaning the quartz tube should be sterilized continuously.
Disinfection chamber is of a UV lamp, sleeve and other necessary components.
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The chamber and with equipped with underwater cylinder cleaning device using the
material of the Stainless steel(SS 304) over the pipeline-type UV sterilizer, should be
closed not to receive any sunlight in the process of being disinfected to ensure complete
disinfection of microorganisms, UV lamp of the emulsion within the chamber It is installed
in a parallel flow and to be maintained in the sterilizing efficiency of the best conditions.
Sterilization chamber should be composed of UV intensity sensor and the lamp protection
quartz glass tube, the cylinder cleaning device, such as underwater. UV intensity sensor
must be designed to continuously measure the intensity of the 254nm wavelength in the
ultraviolet ray irradiation sterilization chamber.
Electrical / control panel system control, main power circuit breaker, UV measurement
monitoring, UV intensity sensors, remote and on-site-selection switch, and various
contacts (remote starting and monitoring, system alerts, and general warning interlock
system signal contact (when necessary ) and the like) and the like.
Control Panel
•

Power ON / OFF

•

UV intensity

•

Operating hours

•

Alarm details

Available output from the control system is as follows.
•

4 ~ 20mA UV intensity signal

Secondary piping and wiring must be provided by ultraviolet disinfection facility provider.
Material
•

UV lamp

: Quartz glass

•

Chamber

: Stainless steel

•

Chamber bracket

: Stainless steel

•

Site control panel

: Stainless steel

•

Anchor Bolts, nuts

: Stainless steel

3) Water Supply System
Water supply system generally consists of one or more multi-stage booster pumps and a
control panel, a bladder-type pressure tank for shock protection and storage, gate valves,
check valves to prevent backflow, and a pressure transmitter to detect discharge
pressure.
The pump in this system is vertical multi-stage centrifugal pumps. This type pump is
motor directly connected to the motor type in which a pump and an electric motor are
integrally assembled.
The impeller is stainless steel(SS 304) press products whose inner and outer surface are
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smooth without any pores and protrusions that possibly obstruct the fluid flow.
The shaft is made of stainless steel(SS 316), which can be fixed with ring holders so that
mechanical seal is easy to be assembled and tension of mechanical seal is not required to
be adjusted.
This system is a skid structure system with all relevant equipment mounted, which can be
pulled out altogether as a whole skid from the top at the time of disassembly for its
inspection, not requiring any removal or disassembly of the connecting pipe.
The shaft sealing device shall be able to withstand the fluid temperature of 120 ° C and
shall be free from leakage.
The casing is made of stainless steel(SS 304) press product, which shall be installed with
round-shaped baffle so that the solids inside the casing can be completely discharged
during operation.
The shaft and impeller of the pumps in this system can be assembled/disassembled
without breaking up any connecting pipes.
Control Panel
•

The enclosure of The control panel meets IP 44 protection class.

•

The control panel is equipped with LCD for easy operation.

•

An overcurrent protection device shall be installed to protect the motor.

•

shall be equipped with selection switch of automatic and manual operation mode

•

The inverter inside the panel should have high reliability, and whose number should
be same as the number of pumps to be installed.

•

shall be equipped with MPR(motor protection relay) to prevent overload of the pump.

•

shall be equipped with NFB (No Fuse Breaker) for Pump protection.

Function
•

Idling prevention

•

Pressure sensing

•

Alternate operation

•

Skipping fault pump

•

Manual operation and emergency operation

•

Main pump protection

•

Self-diagnosis

•

Automatic power failure return

•

Pressure control automatic switching
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•

Frequency modulation

•

Friction loss compensation
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Bladder type pressure tank
•

The tank is made of rolled steels for general structure with epoxy to prevent
corrosion or burnout under long-term operation condition.

•

Since bladder inside the tank is made of EPDM suitable for sewage, supply of clean
water is always possible with gas and the water separated in the tank.

•

The bladders shall not contact the outer shell so that there is no damage caused by
abrasion between. and also the bladder is replaceable for maintenance reason.

•

The tanks is provided with injector nozzle for gas to be injected into the tank.

•

A shut-off valve is to be installed to the connection pipe to Bladder pressure tank.

Suction / Discharge / Main header pipes and valves
•

Suction / Discharge / Main header pipes are made of Stainless steel(SS 304).

•

Check Valve should be installed on the discharge pipe of each pump in order to
prevent any damage due to reverse rotation of pump due to back flow.

Gate valves and expansion joints should be mounted both on the suction and discharge
pipes of each pump to shut off the fluid flow for the maintenance of the pump.

9.2.5. Sludge Treatment Facility
1) Mixer of Sludge Tank
The contractor shall provide mixers in all Sludge tank to prevent settlement of sludge and
keep even quality of sludge content by stirring and as specified in 9.2.1 Pre-Treatment &
Equalization Tank Facility 4) Mixer of Equalization Tank.
2) Sludge Transfer Pump
The low speed sludge pumps shall transfer Primary Thickened sludge to the mixed sludge
tank. The pumps shall be progressive cavity pumps, otherwise known as helical rotor
pumps and shall have an output characteristic that is substantially independent of change
of head.
Stators shall form a double helix of constant circular section in which a single helical rotor
shall rotate to form progressive cavities. Stator materials shall be compatible with the
liquids being pumped and shall generally be natural rubber, nitrile rubber depending on
the application.
Coupling rods shall be hard chrome plated stainless steel and shall be connected to the
rotor and input shaft by flexible joints. Stators shall incorporate a temperature sensor to
detect temperature rise due to dry running or blockage.
This shall shut the pump down and cause an alarm to be generated.
The pump parts in contact with the liquid shall be manufactured from corrosion resistant
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materials such that the sludge being pumped shall not affect them or the conditions under
which pumping takes place.
A mechanical seal shall be fitted on the pump input drive shaft to provide a reliable seal.
The pump motor shall be suitable for 400V, 3 phase, 50 Hz operation and shall be
capable of continuous operation at any voltage between ± 10% of the nominal voltage and
at any frequency between ± 2% of the nominal frequency.
The motor shall be of the squirrel cage type and shall be capable of not less than 15 starts
per hour.
The motor shall have sufficient torque to operate the pump under all operating conditions
and the installed continuous maximum rating shall not be less than 10% in excess of the
maximum power required by the pump under maximum Head (Closed Valve) under all
conditions of operation.
The motor shall be protected to IP 55 and have Class F insulation but Class B
temperature rise limitations shall apply and this requirement is in addition to any
adjustment necessary for site high ambient and/or normal liquid temperature.
The windings shall incorporate a thermistor in each phase to safeguard against high
winding temperatures.
The motor shall run free from vibration and shall be perfectly balanced both statically and
dynamically. It shall be tested and adjusted for dynamic balance in an approved manner.
Motor shafts shall run in ball and/or roller bearings.
De-rating curves, in accordance with the specified ambient and liquid temperature
conditions, shall be supplied with the maintenance instructions.
The direction of rotation shall be clearly identified.
All positive displacement pumps shall be provided with a pressure relief valve such that
flow will return to the suction in event of a blockage in the delivery pipework or if
accidentally operated with a delivery valve closed.
3) Dehydrator
Centrifuge shall be capable of handling sludge consisting of 1.4% solid by weight. The
dewatered cake shall be based on minimum consistency of 20% by weight dry solid.
The centrifuge shall be solid bowl centrifuge of co-current/countercurrent design. The
centrifuge shall have sufficient clarifying length and differential RPM so that separation of
solids is effective.
The centrifuge shall have central lubrication system. The centrifuge shall have adjustable
weir plate, so that its pond depth can be raised. The centrifuge and its accessories shall
be mounted on a common base frame so that entire assembly can be installed on an
elevated structure.
Suitable drive with V- belt arrangement and turbo-coupling shall be provided along with
overload protection device.
The wetted parts of centrifuge shall be stainless steel.
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The tungsten carbide lined conveyor liner across surface, feed chamber and solid
discharge outlet shall be provided. Differential speed and bowl speed shall be adjusted by
changing the pulleys; differential speed may be adjustable by use of gear.
The bowl shall be protected with flexible connections so that vibrations are not transmitted
to other equipment. The base frame shall be in epoxy painted steel construction and
provided with anti-vibration pads.
All steps necessary to prevent transmission of structure borne noise shall be taken.
Interlocking with centrifuge feed pump, polyelectrolyte dosing pump shall be provided.
The noise level shall be 80 dB measured at 1m distance under dry run. The vibration level
shall be below 50 micron measured at pillow blocks under dry run condition. Adequate
sound proof shall be carried out for the housing the centrifuges to ensure that the noise
level at 5 m distance from the enclosure is less than 75 dB.
A hoist shall be provided above centrifuge for maintenance purpose. The hoist shall be
such that it shall be possible to erect or de-erect the centrifuge while one centrifuge is in
operation
•

Number of Centrifuges: 1 working

•

Type : Horizontal

•

Number of working hours/day : 8 hours (maximum)

•

Mixing arrangement of Polyelectrolyte and sludge : online-mixing

The conveyor shall be common to the centrifuges. The conveyor system shall be a
combination of a horizontal conveyor and upward inclined conveyor.(if required).
For the disposal of the sludge to outside of the Wastewater treatment plant, the Contractor
shall provide the Arm roll containers and Arm roll truck with capacity of more than 9m3.
4) Maintenance Hoist
Maintenance Hoist should be provided for maintenance of Sludge Treatment Facility.
These Hoist shall be as specified in clause 9.1.57.
5) Polymer Solution System
Polymer dissolving unit is an equipment for inserting good quality solution after complete
dilution polymer at fixed degree density continuously in order to supply centrifuge.
Type
• Quantity

: Continuous dissolving type
: 1 set

• Dissolving chamber : rectangle type ; stainless steel
• Hopper

: stainless steel

• Feeder

: Screw feeder type 1set ; stainless steel
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• Water supply unit : Flow meter, Solenoid V/V, Pressure reducing V/V, Strainer,
• Manual V/V, Flow switch
• Agitator

: Propeller type, ; shaft & blade: stainless steel

• Control panel : Sequence control type ; stainless steel
Polymer dissolving unit is composed of hopper, polymer feeder, water supply unit,
dissolving chamber (dilution, maturation and supply chamber), agitator, control panel.
Hopper shall be upright rectangular type that supply after storing polymer temporarily.
Polymer feeder is composed of screw feeder with heating cable built-in, screw driving
motor, gear Water supply unit is composed of Solenoid valve, flow switch, flow meter,
pressure reducing valve, manual valve, strainer.
Dissolving chamber is composed of dilution, maturation and Supply chamber with
overflow, drain, discharge piping, Level switch(Float type) and agitator.
Control panel is controlled with solenoid valve, flow meter, level switch (for hopper, tank).
Screw feeder of dry feeder is inserting polymer to disperser automatically as per setup
value by dilution-degree-adjusting-dial in proportion to sensing volume of flow meter.
As the Heating cable is built in the Screw.
Coagulation of polymer by the penetration of humidity is prevented.
When water is rotating around internal funnel shape equipment and supplied.
Polymer flowing into Disperser is falling into dilution chamber with first mixture as it is
falling into the center of it. Water shall be supplied at fixed pressure to keep fixed solution
degree.
Hopper is one body type with screw feeder. It shall be designed and made as below in
order to store polymer temporarily to supply polymer to Dilution chamber continuously.
•

Quantity

: 1 set

•

Type

: Upright rectangular type

•

Material

: stainless steel

Polymer powder shall fall naturally inside hopper and cover shall be made perfect enough
to prevent penetration of moisture.
Material of hopper shall be stainless steel and install a powder level sensor that can
monitor polymer minimum volume.
Polymer feeder is installed on the top of maturation chamber and is used to supply
polymer to the Disperser at fixed volume. This shall be designed and manufactured as per
following points.
•

Quantity

: 1 set

•

Type

: Screw moving automatic continuous feeder
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•

Material
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: stainless steel

Dry polymer feeder shall insert the polymer into the process system continuously and be
composed of screw feeder, Heating cable, water supply unit, control panel, other
accessories parts.
Dry polymer feeder shall supply polymer at fixed speed by adjusting screw feeder
operation time in order to dilute at continuously established dilution degree.
Supply volume of polymer shall be adjusted by the flow meter according to flowing water
volume.
Water supply unit is composed of Manual valve, Pressure reducing valve, Flow switch,
Solenoid valve, Flow meter.
Polymer stored in the hopper is inserted into disperser by the screw feeder operated by
level signals.
At this time first mixture with water is made making strong swirl rotating water flowing in.
After that, perfect dilution shall be made after flowing into the dilution chamber. There
shall be no choking or leakage around powder outlet. Dry polymer feeder shall be made of
stainless steel.
Control panel shall be composed of polymer supply, running time of agitator and Electric
ball valve automatic control function as liquid level of solution supply chamber.
Water supply unit is composed of Motorized operation valve, pressure switch, flow meter,
reducing pressure valve, ball valve.
Dissolving chamber is composed of dilution, maturation and supply chamber.
•

Quantity : 1 set

•

Type : Steel Plate Independent square shape

•

Material : stainless steel

•

Level Switch : Float type

•

Drain, Overflow & Discharge Piping

Dilution chamber shall have self-standing square shape structure on the floor made of
stainless steel material that first mixture of polymer powder and water in the disperser can
fall naturally and to be diluted.
Dilution chamber shall have checking outlet and cover for easy maintenance and shall be
made for combination installation with agitator and operation available.
Upper parts shall be made of strong structure so that agitator can be attached and no
vibration shall be made when solution is agitated.
Dilution chamber is the first chamber of square shape tank, one body with maturation
chamber and storage chamber.
Maturation chamber the second chamber that liquid polymer in the dilution chamber flow
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up from the bottom part by the natural pressure. This chamber also shall be designed for
the stiffed polymer not to flow in because perfect solution of polymer through maturation
stage is made.
Supply chamber is the chamber where maturated polymer is over flowing down from the
upper part to by the natural pressure. This is supplied to the use point after maturation.
Agitator is installed in the upper part of each chamber and shall be designed and made as
per the following specification to make a perfect mixture of polymer and water.
•

Quantity

: 3 sets

•

Type

: propeller type

•

Solution

: Polymer 0.1~0.3wt% solution

•

Revolution : more than 1000rpm

Agitator is composed of 3 wing propeller type Impeller, Shaft, Motor, other accessories
equipment.
Shaft shall stainless steel and shall keep the dynamic balance with Impeller. It also shall
be of structure that can increase dilution effect to the maximum level. Shaft shall be
attached firmly so that no vibration shall be made during operation
Control panel is controlled with electric ball valve, flow meter, level switch by attached with
dissolving chamber type.
a. Diaphragm Pump
The pump shall be corrosion-resistant diaphragm pump whose contacting area - where
liquid containing chemicals are being contacted in their path, should have sufficient
chemical resistance to the fluid.
The pumps include body, diaphragm, diaphragm drive unit, electric motor, pump head and
pump bed.
Pulse during pump's operation should be minimized. An accumulator and a back pressure
valve should be provided with the pump to prevent its pulsation.
•

Pump head : The pump head is made of PVC, PVDF, stainless steel (SS 304) or
equivalent with safety design margin for any possible impact or the load of the piping.
The pump's head and the body should be separable for their maintenance.

•

Diaphragm : The diaphragm is made of PTFE, EPDM or equivalent with sufficient
chemical resistance to the liquid and should not be damaged even at maximum
working pressure.

Diaphragm Drive Unit : Being filled with oil, the drive unit should not be damaged under
long-time operation condition.

9.2.6. Septic Sludge Facility (Only Gokarna DEWATS)
The contractor shall install a septic sludge pre-treatment facilities and construct a
temporary storage for load control.
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Septic sludge per-treatment facilities shall have good performance, reliability and safety
and be designed suitably for energy conservation, drive and maintain comfortability, less
noise and vibration, less construction and maintenance cost, etc.
1) Septic Treatment System
a. Septic sludge Injection
The inlet device is comprised of the body, leakage duct, joint flange, socket, drain, limit
S/W, blinker light, hose couple, and forms bent pipes using 3t or more stainless steel tube
for gentle flow of inlet velocity.
The equipment is in a structure that attaches a "male connector" at the end of the input
hose of collection vehicle where input is made by coupling the male connector with the
"female" connector of the Cam Lock connection device of the sludge inlet port.
The sludge inlet port should be installed with a limit switch and blinker light that detect
input of livestock manure, human waste, and septic tank sludge.
b. Septic sludge Removal System
Multi stage septic sludge removal should be designed, manufactured and installed in the
inlet stage(building) in accordance with the following specification to remove impurities
and soil compositions such as human waste entering into the inlet tank.
Multi stage septic sludge removal system comprises rotary screen/ screw press, filtrate
storage tank, transport pump, cyclone, medium size decanter centrifuge, drum screen and
conveyor attachment.
Multi stage septic sludge removal system designed to removes fine impurities (seeds,
animal hair, and fiber composition) by supplying filtrate, which passed through the
primarily impurities treatment through rotary screen, to the seed screen and Screw
Decanter that connect to cyclone, should be provided with a filtrate storage tank and a
filtrate discharge tank at the bottom and in different places of the housing that forms the
body.
A rotary screen that primarily separates impurities from human waste entered inside the
treatment machine should be installed at the top of the filtrate storage. The rotary screen
should be connected to the filtrate storage tank and screw press, respectively, through the
filtrate outlet and sludge outlet.
The filtrate storage tank is connected to the cyclone through the transfer pipe extended
from the transport pump. The cyclone should be provided with the filtrate discharge pipe
connected to seeds, the suspended solid outlet and the filtrate discharge tank,
respectively, which interlock with the screw press on the both sides of the drum screen
that forms drain holes through the seed discharge pipe at the top.
A screw-type fiber discharge conveyor should be provided at the bottom of the Screw
Decanter, and install the filtrate discharge tank and the filtrate discharge pipe at the side.
c. Rotary Screen and Screw Press
•

Screen

The revolution transferred to the screen shaft from reducer by chain spins the screen ring
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and transfer to the screw press by filtering impurities in septic sludge and waste that flow
in through the inner pipe at the top. Another chain sprocket should be mounted at the
screen shaft to be able to transfer power by connected to the shaft of the rotary screen
and chain.
Reducer is firmly mounted the frame and the revolution transferred to the screw shaft
through chain operation is changed to screw revolution to be able to dehydrate impurities.
The end of a shaft is supported by bearing and the other is free end. The shaft support
uses taper bearing, and is equipped with a pressurized tank and pressure chute that
dewater moisture content of impurities below 80% at the end of cylinder, and oil seal is
provided inside the bearing in order to prevent leachate leak in cylinder.
Create a gap perpendicular to the main shaft on the cylinder of the drum. The size of the
gap should filter 6mm or more impurities.
Inlet chute toe should be installed parallel to the shaft of the drum, and ensure easy
ascending of impurities from the chute to the top of the drum.
The actuator should be connected directly to the actuating shaft using Worm Geared
Motor, and drive spare screen rotary separator with roller chain.
•

Screw Press

Screw press is a horizontal cylinder structure installed in the integral part with an impurity
separation screen, and provided with wing-type screws to transfer impurities to the outlet,
and rotates by bearing.
Screw is made of stainless material where the cylinder and friction areas required to be
polished after welding in order to prevent wear and corrosion. The capacity should be able
to dewater and remove impurities removed at the screen, and the dewater control device
should be reducer-type.
All revolving parts should be provided with grease nipples or oil cups to allow injection of
lubricant from outside.
Unless otherwise specified, all assembly, installation bolts and nuts must be made of
Stainless steel material, and an impurity chute should be made to suit field conditions to
prevent exposure of all accessories and piping necessary for connecting from the inlet
pump to the screen and impurities to outside and to connect to the sludge inlet port of the
carry-out conveyor. Tools necessary for maintenance, assembly, and disassembly of Multi
stage sludge removal system should be provided.
d. Filtrate Storage Tank
The tank is installed to store filtrate separated from the screen and also to correspond to a
temporal variation of inflow.
The filtrate storage tank is provided inside the frame and should be designed in the
capacity that ensure stable supply of discharge to correspond to a temporal variation of
septic sludge manure and the amount of inflow.
One or more cleaning holes should be provided at the side of the bottom.
The internal space of the filtrate storage tank should be separated; the 1st storage space
in an inverted pyramid shape that narrows its width towards the bottom from the top space

Construction of DEWATS at Gokarna & Hanumanghat

Section 6 - Employer’s Requirements

6a-175

that comprises the filtrate outlet of the rotary screen and dehydrator; the 2nd storage,
which forms the remaining space of the filtrate storage tank along other peripheral
portions at the bottom of the 1st storage space.
e. Septic Sludge Transport Pump
The pump is configured directly to the motor with the horizontal cylindrical vortex pump.
Pump casing is made of grey cast iron and the shaft in stainless(SS 304) material.
Impeller is one type and stainless. The impeller is fastened on the easily detachable shaft,
and shaft seal in the mechanical seal method.
f.

Cyclone

The body structure of the cyclone should be perpendicular from the inlet, with its outlet
facing the bottom, and suction and discharge piping should be made of stainless popes
and a capacity that can handle input.
The cyclone should be made of stainless, where the dimension of each part should be
configured in the proportion to ensure solid/liquid separation.
Siphon phenomenon should not occur at the soil part. To prevent a closing phenomenon
at the bottom of cyclone due to slid component, care should be provided for internal
smoothness, the size of discharge piping, and bending radius.
Two outlets should be provided of which the bottom to connect to the Screw Decanter and
the top to connected to the fine seed screen to remove sand and seeds.
Electromagnetic valve should be installed and connected to the control device to prevent
clogging from cleaning by time adjustment after the Screw Decanter operation.
g. Decanter Centrifuge (Medium size for Pre-treatment)
The Decanter is installed to separate soil and sand in filtrate settled from the cyclone.
The Screw Decanter should rotate and separate sand and seeds contained in leachate
that removed 6 ㎜ or move impurities, and should include the main Screw Decanter
Assembly (Bowl, screws, housing, etc.), the main actuator, safety device, and other
necessary accessories necessary for operation.
The Screw Decanter should maintain equilibrium during high-speed rotation, and requires
sufficient strength considering centrifugal force, and excellent corrosion resistance as well
as durability abrasion.
The completely sealed structure should not have arsenic odor or leachate leak, and
minimum noise and vibration.
A screw conveyor and chute should be installed at the proper height to transport
separated sand and impurities through the screw conveyor. The bottom of the frame
should be a structure that minimizes the vibration of the machine.
Safety covers should be attached at the exposed belt and chain parts. All rotating parts
should be provided with grease nipples or oil cups to allow injection of lubricant from
outside.
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h. Drum Screen
Drum screen composed of Screen, casing, inlet, outlet, internal guide screw, filtrate pipe,
and the actuator.
The inlet should be connected to the cyclone and the outlet should be connected to the
filtrate discharge chute. Filtered fine seeds fall to the screw press for dewatering.
The Screen should form pores to discharge fine seeds from inside to outside.
A cleaning brush should be furnished at the top to clean drum screen.
Two casings should be provided in a dual type without Sludge leak, and two inspection
holes at the top, including a deodorizing duct with flange nipples.
i.

Frame

Frame assembles machinery operation equipment simultaneously, and should be
equipped with an internal reservoir and cleaning manhole for by-pass for overflow.
Accessories to be coupled are impurity separation screen, screw press, drum screen,
Screw Decanter, sludge transport pump, sand carry-out conveyor, and actuator. The
frame should be a front-back welded structure by cutting and bending stainless steel to
prevent livestock septic sludge and sludge leak without wobbling resulting from vibration.
The vertical side of the frame should be of bent material of stainless 4t or more thickness,
and the installation part of the Screw Decanter at the top should be installed with steel
plate 12t or more reinforcement to minimize sludge leak from vibration.
j.

Associated Conveyor (Internal Carry-out Conveyor)

Associated conveyor comprises conveyor frame, actuator, driving shaft, transfer screw,
and casing.
The casing structure consists of external stainless steel pipe external bowl and internal
bowl screw, and impeller should be manufactured to suit precise processing and sludge
transfer.
The frame should withstand all the load occurred during operation, manufacturing, and
assembling, and impurities should be easily removable if clogged. Associated conveyor
should be a structure that ensures seamless transferring of impurities even if a pretreatment tank is installed below 45 angle.
Screw Shaft should be provided with carbon steel bearing on the stainless steel pipe, and
turning process to fix bearing. Screw required precise lofted drawing, and welding
followed by turning process, and should maintain an even curve.
k. Field Operation Board
The field operation board of Multi stage septic sludge removal system should be
configured with logic that can interlock with impurities and a filature wastewater transfer
device by the manufacturer's operating system.
The matters regard to pre-treatment devices, such as starter, the 2nd piping, and wiring
should be provided by machine supplier, and also equipped with a basic terminal block to
enable inspection from the central monitoring box.
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9.2.7. Deodorization Facility
1) Deodorization Fan
The deodorization system of the treatment facilities together with duct work shall be
designed.
The deodorizing fan sends the odor from Pre-Treatment, Primary Sedimentation Tank and
Sludge Treatment Facility to Deodorization Facility.
The fan shall be of stainless steel construction and shall have a scroll casing suction cone,
and impeller. The fan shall have a stable pressure curve and non-overloading horsepower
characteristics.
The impeller shall be statically and dynamically balance. The fan shall be provided with
motor, steel base, V-belt drive and guard. The bearing shall be heavy duty pillow block,
self-aligning type. The odor gas shall be treated in Deodorization Facility.
2) Deodorization System
This equipment provides high absorptiveness in bio filter housing and is designed to
charge the filter media consisting of microbe carrier including nutriment, which is
necessary for the growth of microbe, for bio filter on the mesh, attach and grow special
microbe, and eliminate odor that flows into the suction duct biologically, enabling it to be
discharged through outlet.
This equipment consists of key element, bio filter, supplement elements, scrubber, water
supply device, differential pressure detector, deodorization fan and control panel.
Scrubber shall be designed to eliminate the contamination material particle included in
inflow gas before transfers odor captured in the cake treatment(Drying) building to the bio
filter, to clean water-soluble material, and not to impact the inflow gas temperature on the
bio filter.
The body shall be made of FRP or Stainless steel for corrosion resistance and equipped
with support, spray nozzle, water tank and sprinkler pumps.
Bio filter Housing is a rectangular-shape panel assembled type, and equipped with a
manhole to enable sample extraction of filter media and inspection at the upper part, and
a inspection window at side-upper part. In addition, it is equipped with a ladder for
maintenance.
Microbe carrier for bio filter to eliminate odor effectively is provided with media for bio filter
in which reclaimed rubber or rubber includes inorganic nutriment and high absorptiveness
resin.
Filter media(microbe carrier) can maintain sufficient amount of moisture to allow microbe
to grow and survive, self-moisture can be easily used when it needed due to air flow, and
it can play a role of establishing microbe cluster because it provides a rough surface.
The water supply device consists of water tank, water supply pump, heater, spray nozzle
and pipes to maintain inhabitation environment of microbe.
A heater is installed in the tank to maintain the proper temperature operation.
The water supply pump installed at outside of the tank prevents the filter media to become
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dry by circulating/spraying water in the tank.
Spray nozzle is installed at the upper side of bio filter housing consisting of water supply
pump and pipes is sprinkled throughout the filter media layer.
The differential pressure meter is installed at suction and discharge parts of bio filter to
detect inlet and outlet pressures.
The differential pressure detector plays a role of protect the bio filter by stopping the
operation of fan and other accessories when the differential pressure is deviated from the
pre-set value.
A single suction turbo fan featuring the impeller made of stainless steel or highly corrosive
resistance material, which provides low noise/vibration and high efficiency.
The control panel shall be provided a complete system to be able to control start/stop of
deodorization fan, start/stop of circulation pump, detection of differential pressure and
normal operation of water supply equipment.
The odor removal rate of bio-filter shall be greater than 90% and its retention time in the
filter shall be greater than 20 sec.
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10. INSTRUMENTATION & CONTROL SPECIFICATION
10.1. General
10.1.1.

Acronyms

10.1.2.

Scope

The contractor shall be a responsible for design, manufacture, factory test, delivery,
installation, site test, commissioning and documentation of I&C equipment within this
document. The scope covers two major parts, which are Supervisory Control System and
field instrumentation.

10.1.3.

General Requirements

The contractor shall supply a complete and functional instrumentations for the waste
water treatment plants including all engineering products and accessories that are
necessary to have a reliable measuring system. And, the products and accessories shall
meets the present state-of the-art technology.
Devices other than those shown in the drawings and/or specified herein are required to
achieve the result described in Section 6 Employer’s requirement.
SCADA system have a function to monitor all operating status of each wastewater
treatment plant in KUKL office at Dhobighat WWTP, however controlling function is not
included. The operator stations(POS/PES) of each wastewater treatment plant have
functions to make a document from key operating data (Inflow, effluent flow & water
quality and others) daily, weekly, and monthly. When the document is necessary, it can
send to the administrators of KUKL by e-mail. The supervisory control system monitors
and controls flow, level, pressure, temperature, water quality, pump operating status,
electrical equipment operating status and mechanical package operating parameters at
central control room of wastewater treatment plant. The system has measuring,
monitoring, controlling, calculation, transmitting, recording, storing, engineering and other
functions, furthermore the system also measures data to indicate and response system
failure for effective waste water treatment plant operation. In particular, Contractor shall
use the Internet and mobile network to exchange operational data between each
wastewater treatment plant and the KUKL office at Dhobighat WWTP. And, the
Supervisory Control System(HMI software, PLC, Network device etc.) shall be compatible
with system under construction at Guheshwori, Dhobighat, Kodku and Sallaghari
WWTP.
Devices shall be provided to obtain the required result. The rating and the requirements
for instrumentation and monitoring equipment and devices shall be specified in the
general specification and technical schedule.
The contractor shall select the specified type of instrumentation and monitoring equipment
and devices or equivalent.
The instrumentation and monitoring equipment and devices shall be provided with surge
arrestors in both start and end in signal transmission circuits, either plug-in or built-in type.
And, ground shall be constructed to protect system from lighting and noise.
Control condition and operating method of the control facilities including MCC, MOP,
RCS, and POS in central control room shall be designed and planned that its monitoring,
control, automation/manual control, local/remote control, sequence control, PID control
and others.
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10.1.4.

The Power for Instrumentation and Control System

The power for I&C shall restore normal operation for while in power failure condition, and
it should be used in general automation facility as below;
(i) Uninterruptible Power Supply(230/110V AC, 50Hz)
The UPS shall supply power for WWTP operation including central control room
equipment / devices, Remote control station, field instrumentation and others, it should
be also power for over 30 minutes.
(ii) 24V DC
24V DC power shall be used for control & field instrumentation

10.1.5.

The Signal for Instrumentation and Control System

The signal for I&C shall be an electric basis, and DC 4 ~ 20mA or DC 1 ~ 5V shall be used
for analog signal. The monitoring and control signal for plant operation shall be dry contact
for transmitting and receiving.
If required, contractor should choose an adequate transmitting device and method for
system data considering with system specification and technical respect.

10.1.6.

The Functions of Instrumentation and Control System

Instrumentation and control system has measuring, monitoring, controlling, calculation,
transmitting, recording, storing, engineering and other functions in waste water treatment
plant, then it has roles to measure data for operation condition, water quality, water flow
rate, to indicate and response system failure for waste water treatment plant operation
effectively. This guideline is the minimum requirement for design, contractor should make
a correspond system consider with waste water treatment process.

10.1.7.

The Function of Monitoring

1) Monitoring Overview
The POS/PES and supervisory monitoring display shall observe and control conditions
and measuring values of facilities, which are waste water treatment equipment, standby
generator, digestion gas generation, and photovoltaic system in the future. Monitoring
shall give information to recognize condition of waste water treatment process, to
response and resolve in abnormal condition
Operating software, HMI in a central monitoring & control system shall be functioning
normally including with existing and new process improvement, and system engineer shall
be stay and align the HMI until the system is stable.
2) Scope of Monitoring
(i) Each process of waste water treatment plant
 Monitoring operational status
Monitoring and record status (running, stop and fault) for pretreatment facility,
equalization tank & pumping station facility, primary sedimentation tank(PST),
biological treatment facility, disinfection facility, sludge dewatering facility,
deodorization facility, septic sludge treatment facility and others.
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Measuring and monitoring (Refer to P&ID of APPENDIX F.
DRAWINGS)

ILLUSTRATIVE

- Flow : Inflow sewage, primary sludge, return the inside, returned sludge to
outside, excess sludge, air flow rate and others
- Level : Grit chamber, Influent pumping station, effluent chamber (if required),
all sump pit and others
- Temperature : If necessary
- Pressure : If necessary
- Water quality : Biological Reactor Tank - DO, ORP, pH, SS analyzer
(ii) Electrical system
 Monitoring and controlling for circuit breaker
 Monitoring for voltage, current, power, watt, power factor, frequency
 Monitoring for failure such as overload, short circuit, grounding and others
(iii) Standby generator
 Monitoring operational status
- Operational status monitoring for circuit breaker
- Supervisory control system and remote control panel shall measure and
monitor for voltage, current, power, watt, power factor, frequency
- Monitoring of operational status such as failure, operating and others
- Supervisory control system is automatically able to produce reports about
generation watt hour and operational time daily, weekly, monthly..

10.1.8.

The Function of Control

1) Control overview
The operation of waste water treatment plant shall be provided with a full automatic
driving system, and the driving order concept consists with three levels such as LOP,
MCC and POS/PES in the central control room for safety and stable operation depends
on controlling site. Any operators who acquire a permit from administrator shall select and
set up a control mode depend on process condition. However, the POS / PES shall
normally drive facilities in plant by program. And, the priority of control shall be by
distance with equipment for safety operation.
The nearest control panel, LOP shall have the top priority in control system as level I.
This control is mainly used in test drive, inspection, equipment check-up and other cases.
Specifically, LOP shall have functions to select both local and remote control with MCC
and to drive between Start and Stop. When MCC is selected as a main controlling
method in LOP, MCC shall be able to control equipment than any others. In level II case,
MCC shall have two switching functions as LOP, one of them is to change Local / Remote
mode and another function is to start and stop equipment, but not be limited to those
functions. The level II, MCC control shall be operated for LOP repair work, control system
failure or others. MCC shall also show up equipment's state such as Start / Stop / Fault in
display lamps. All panel shall have display lamps for monitoring operational states.
Normally, level III, POS / PES shall be able to switch Automatic / Manual mode and Start /
Stop by keyboard, furthermore a full driving shall be controlled by program in automatic
mode. To perform operation, POS / PES and wide screen display shall be provided. The
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operator stations shall be based on real time data with the active screen as the basis of
the Human Machine Interface.
The order of operation table is as below;
Step

Level
I

Location

LOP
(Local
Operatio
n Panel)

Display
lamp

Key map
Target Operation Selection
Software
Local (Site)
Remote (MCC)

Start,
Stop,
Fault

Push button
Start
Stop

Level
II

MCC
(Motor
Control
Center)

Target Operation Selection
Software
Remote
Local (MCC)
(POS/PES)

Start,
Stop,
Fault

Push button
Start
Stop
Key board
Manual
Automatic
Level
III

PES/PES
(Operator
Station)
Key board
Start
Stop

Automatic operation
by program

Remote/
Local,
Start,
Stop,
Fault,
Auto./
Manual

2) Scope of Automatic operation
Contractor shall design and implement automation as much as possible. The on-site
water analyzer shall be selected and installed to ensure efficiency of operation and
maintenance. In addition, a non-chemical method type should be applied for the
maintenance of the water analyzer except the pH meter. And Level Transmitter, pH, ORP
and DO meter for Biological treatment process should be supplied, installed and interlock
by Biological treatment process Package supplier


Pre-treatment Facility, Equalization and Pumping Station facility
-

Emergency isolation and inlet valve

-

Screening & Grit Removal System

-

Mixer for equalization tank
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Influent pump

Primary Sedimentation Tank
-

Raw Sludge Pump

-

Inlet Valve of PST

Bioreactor Tank
-

Inlet Valve of tank

-

Aerator

-

Supernatant Discharge Device

-

Excess Sludge Pump

Treated Water Tank
-
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Effluent pump

Sludge Dewatering Facility
-

Polymer Solution System

-

Mixer of Sludge Tank

-

Sludge Transfer Pump

-

Dehydrator and Cake Conveyer



Deodorization Facility



Septic Sludge Treatment Facility



Others

10.1.9.

Functions of Operation and Management

The POS / PES shall operate and supervise overall management including monitoring,
controlling, record and store in waste water treatment plant.




Functions of Operation
-

Monitoring

-

Control

-

Operation record and storage

-

Acoustic alarm

Functions of Business Management
-

Record and storing : hourly, daily, monthly, and yearly report

-

Record and storing : Indicating, recording, integration, alarm of measures
values

10.1.10.

Function of Recording

The all data for waste water treatment and electrical system operation shall be collected,
and event logging and operation by operator about trouble shall be recorded.

10.1.11.

Function of Storing Data

The valuable data such as flow rate, water quality, electricity, and others for system
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operation and water quality improvement shall be accessed and stored over 5 years. And,
analysis data in laboratory shall be inputted and managed.

10.1.12.

Function of Emergency Operation

When the POS shut down, the program shall be made automatic operation without
problem by RCS

10.1.13.

Function of Engineering

The signals of parameter, database, and control program shall be transmitted and stored
from PES to each RCS.

10.1.14.

Function of Alarm

Alarm monitoring and control system for each facility should be capable of indicate and
alarm the operator according to level failure.

10.1.15.

Function of Self-diagnosis and maintenance

I&C system shall have an on-line self-diagnosis function in the central control room. And,
the system shall be the latest technology for convenient operation and maintenance.

10.1.16.

Coating

The surface of steel panel shall be processed in a basic coating, and closing coating shall
be treated more than two time against corrosion.

10.1.17.

LIP (Local Indicator Panel)



Panel material shall be equivalent or higher than 304SS, and the surface should be
treated by hair-lined.



Panel pole size shall be over 100mm for piping and cable, it shall be designed both
indoor and outdoor types for site condition.

10.2. Supervisory Control System
10.2.1.

General

PLC typed RCS for prompt and efficient O&M shall be facilitated for stand-alone operation
POS / PES, which are equipped auxiliary device is the system with such functions as
collection, monitoring, logging and searching data and information from electrical facility
and treatment process. This system requires minimum numbers of operators and makes
economical and reliable operation possible by reviewing and analyzing data collected and
logged in computer.
PES should have a role for program revision and data processing and POS/PES shall be
equipped with general device communicable with sub-systems.
To communicate data and signal, the I&C facilities including POS / PES, RCS, Data way
and others shall use open type protocol such as IEEE802.3(Ethernet, TCP/IP). On the
other hand, the method of communication shall be used with Modbus(RS-232 or RS-485)
protocol between I&C system and others including Mechanical Operation Panel(MOP)
and electrical equipment. Feedback and sequence control shall be available in RCS and
any problem in a portion shall not be transferred into entire system. The system shall be

Construction of DEWATS at Gokarna & Hanumanghat

Section 6 - Employer’s Requirements

6a-185

installed with a redundant system of power and communication to ensure reliable
operation, operation and maintenance in the event of a problem or error.
Operating software, HMI in the central operating system shall be functioning normally
including with system improvement, and system engineer shall be stay and align the HMI
until the system is stable.

10.2.2.

The Supply Scope of DEWATS at Gokarna and Hanumanghat

→ KUKL office at Dhohighat WWTP
1) Monitoring System of KUKL office at Dhobighat WWTP


Personal computer

2 set



Mobile Network Device

1 set



Desk & Chair

2 sets

2) Software


Operating Software

2 sets



Application Software (MS-Office, Anti-virus program etc)

2 sets

→ Gokarna WWTP
1) Central Operating System in Control Room(Including internet construction)


POS(Workstation Grade)

1 set



PES(Workstation Grade)

1 set



Supervisory Monitoring Display (LED TV 50‖)

2 sets



Mobile Network Device

1 set



Desk & Chair

2 sets

2) Printer & Peripheral Devices


Alarm Printer (Including desk)

1 set



Logging & Report Printer (Including desk)

1 set



Printer server

1 set

3) Software


Operating Software

2 sets



Web HMI Software

2 Sets



Application Software (MS-Office, Anti-virus program etc)

2 sets

4) RCS (Remote Control Station)

1 lot



Redundancy system for high-speed process based on IEC



CPU, Network and Power supply Module (Redundancy)



I/O Base



Surge Protect Device (Power, Signal and Communications)



Diagnostic D/I, D/O, A/I, A/O and Ethernet Module
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Cabinet



Other accessories equipment

5) Data Way


Switch Hub

1 lot



Network cable (Fiber Optic Cable)

1 lot

6) UPS


UPS for Central Control Room

1 set



UPS for each RCS

1 set

7) Education and Commissioning

1 lot

* The quantity of equipment should confirm once more with refer to the system
configurations

→ Hanumanghat WWTP
1) Central Operating System in Control Room(Including internet construction)


POS(Workstation Grade)

1 set



PES(Workstation Grade)

1 set



Supervisory Monitoring Display (LED TV 50‖)

2 sets



Mobile Network Device

1 set



Desk & Chair

2 sets

2)

Printer & Peripheral Devices



Alarm Printer (Including desk)

1 set



Logging & Report Printer (Including desk)

1 set



Printer server

1 set

3) Software


Operating Software

2 sets



Web HMI Software

2 Sets



Application Software (MS-Office, Anti-virus program etc)

2 sets

4) RCS (Remote Control Station)


Redundancy system for high-speed process based on IEC



CPU, Network and Power supply Module (Redundancy)



I/O Base



Surge Protect Device (Power, Signal and Communications)



Diagnostic D/I, D/O, A/I, A/O and Ethernet Module



Cabinet



Other accessories equipment

5) Data Way
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Switch Hub

1 lot



Network cable (Fiber Optic Cable)

1 lot

6) UPS


UPS for Central Control Room

1 set



UPS for each RCS

1 set

7) Education and Commissioning

1 lot

* The quantity of equipment should confirm once more with refer to the system
configurations

10.2.3.

Supervisory Control System in the Central Control Room

1) POS, PES (HP Workstation Grade)


CPU

: Intel Xeon E3 4.0GHz or above



Main memory

: 8G DDR4 ECC memory or above



Cache memory

: 8M or above



HDD (RAID 5)

: 1TB or above



DVD Multi

: MFR Standard



Network

: Ethernet 10/100/1000 Base-T



I/O Port

: Keyboard, Mouse, Audio In/Output, USB etc



Graphic Card Memory

: NVIDIA 2G or above



For the Monitoring display

: Support for three 4K displays



OS (Operating System)

: Windows 10 Pro. or above



TFT LED Monitor
-

Size

: 24‖ or above

-

Response time

: 6 ms or above

-

Resolution

: 1,920*1,080 or above

2) Supervisory Monitoring Display (LED TV)


Size

: 50 Inch or above



Resolution

: 1,920*1,080 or above



PC Interface

: HDMI Port

10.2.4.
1)

Software

General

Latest version of following software at the time of supply for monitoring and controlling of
treatment process shall be supplied and installed.
For appropriate O&M of monitoring and controlling system, a device testing operation
status of data sending and remote monitoring system using protocol converter shall be
equipped.

Construction of DEWATS at Gokarna & Hanumanghat

6a-188

Section 6 - Employer’s Requirements

It is for convenient analysis of the data being remote sent for securing reliable and safe
communication.


Operating software : Windows 7 Professional version or above



HMI software of POS





-

Intouch, Ifix, Rsview, infoU or equivalent

-

Unlimited I/O Point Runtime System

-

Standard Software Package

HMI Software of PES
-

Intouch, Ifix, Rsview, infoU or equivalent

-

Unlimited I/O Point Runtime & development System

-

Standard Software Package

-

Report Editor

Application Software : Ms-Office, Anti-virus program, etc

2) Engineering Software (HMI Software)
HMI shall be possible to install more than one engineering workstation in a system. The
engineering system shall be an open system allowing, for example, project data from
Microsoft Excel to be imported.
The engineering software shall apply an intuitive MS Windows explorer style interface,
which will allow the user to manage all aspects of controller, HMI, network, hardware, and
field device configuration. Use of dissimilar, inconsistent interfaces shall not be
acceptable.
A built-in watch dog function performs self-recovery per module when a until module is in
the failure or error state and saves all error history onto database, so that users can easily
identify failures or errors.
(i)

Screen Display Program

Screen Display is a unit of display page in POS and display monitor. Screen display
consists of control key, display window, and alarm section. The program shall display
data from each site in a screen and a point in different screens. Data required to be
displayed.
(ii) Scanned Data (Raw / Scaled)
-

Manual / Auto data input (Figure input / Controller / Control Script)

-

Calculated data (Formula calculation/Formula model data)

-

Historical data (Functions of various statistics and graphs)

-

Real-Time data (Scanned and Calculated Analog) Shall be updated
automatically in a fixed time interval which is adjustable.

(iii) Reporting Program
Reporting program prints data and event of system and process. Data (regular, irregular)
and event are respectively printed in a separate printer. In a case that one of the two
printers is failed, automatic printing function by optional mutual selection function shall be
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available. The program should include of report and logging function as complimentary.
Event printing should be time-base (second unit) and abbreviation distinguishing kind of
event should be used. If necessary, deleting function with event logging should be
included. Event logging shall be filed, so data logging and printing by storage media may
be available
(iv) System Build-Up / Generation
Package software with system build-up function for programming, converting, revision and
modification, testing, and application in the configuration of hardware and software shall
be supplied.
(v) Graphic Builder
It is configured with graphic design editor and graphic configuration editor. Monitoring
screen and control functions for process control shall be available.
(vi) Network function
Various network operations including such operations as stand-alone operation, peer-topeer, 1 server + n client operation, and n sever + n client operation shall be available.
(vii) Driver Function
It shall interface with RS232 / 422 and LAN and wireless communication networks and
with general protocol like OPC and MODBUS.
(viii) Control Function
Graphic library typed function module shall be equipped to make sequence. Switching,
PID, logic algorithm, and ratio control be possibly controlled in POS and PES shall be
available. Synchronized control by combining control library and address in RCS shall be
carried out.
Operator shall perform and control command after choosing designated control factors in
POS, PES control and other commands to the factors on performing one command control
shall be invalid. Any command to factors control inhibited shall be invalid and appropriate
indication shall be shown.
Such error or caution on operation like malfunction of operation sequence occurred during
control process in POS and PES and kinds of errors shall be directed to operators
(Indicator, alarm, or recording, etc).
Control operation shall automatically carry out control completion check in system.
Completion of control shall be confirmed within 1 second and proper alarm shall be
initiated if not completed within given time
Points on control can be allocated by access privilege to each operator and only an
operator with access privilege can control the point concerned.
The program shall have a procedure maintaining normal starting and stopping treatment
process in the event of power cut and recovery of power supply in treatment facilities.
Operation by more than 2 steps is required for important operation in POS and PES like
start, stop, open and close and simple operation like command for display and record,
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sequence operation, etc shall have 1 step operation.
(ix) Measuring and monitoring function`
Calculated analog data shall be convertible into engineering unit using scanned analog
data.
Calculation function shall include arithmetical and logic algorithm. Calculation functions
like sum, minus, multiplication, dividing, square root, exponential calculation shall be
included as well.
Analog data shall have limit check and limit shall be assigned independently to each point.
Or, limit check might not be included if necessary.
Dead brand function shall be assigned to the points with limit to prevent repeating
alarming on over or below threshold.
Alarming for analog data shall be initiated as providing Rate-Of-Change, which is
discretionary setting and inputting.
Any changes of status shall be displayed an recorded immediately. And, status data shall
be treated by fixed scan frequency. Any changes in status by non-operator shall be
alarmed.
3)

Programming

Concerning, designing, and programming of application program on operation of
monitoring & control system, contractor shall supply following items necessary for system
operation.


Display of process



Trend screen



Control screen



Daily / Monthly / Annual screen



Data base

10.2.5.

Remote Control Station (RCS)

1) General
This device consists of high performance controller with built-in microprocessors that are
equipped with self-power supply facilities on the purpose of PID and sequence control and
input / output process.
Function of RCS mutual communication and easy detachable of each card shall be
equipped.
The RCS shall have two controllers to supply redundancy in each panel, therefore the
type shall be called active and standby controllers. Furthermore, hot back up function is
also required.
Failure during operation shall be mitigated accordingly.
RCS is the facility at site performing feedback control, sequence control and processing
signal input / output. Each facility has its own function and makes a system with other
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facility for installation at site.
On operation, insertion, taking-out and replacing of cards into base shall be easily done.
Each card shall be independent to other cards not influencing any error in card 1 to other
cards.
RCS shall utilize a distributed system and have functions of control, communication, input
& output. RCS shall work properly for such control functions required in drawings and
design report as sequencing, PID control, logic algorithm, ratio control, input/output and
data sending/receiving required in drawings.
Main control unit shall be equipped with communication controller for high speed bus
communication, feedback and sequence control, indicator on self-diagnosis, processing
input/output, and CPU processing advanced arithmetic algorithm.
I/O Unit shall process various signals for controlling instruments and machines at site
through Main Control Unit and Interface.
RCS shall be equipped with self-diagnosis function and Download / Upload function by
either on-line or off-line.
The PLC shall have a space reserve of 20% in the mounting racks for future extension of
I/O-modules.
All items shall be supplied as complete and functional units including delivery, mounting,
wiring and connecting.
Number of I/O point for each RCS shall be calculated by contractor
2) Programmable Logic Controller






CPU
-

CPU Module

: Redundancy

-

Calculation and processing speed

: Below 42 ns/Step or MFR STD

-

Allowable Input/output point quantity

: above 128,000 points

-

Memory

: MFR Standard

-

Floating point calculation function

-

Self-diagnosis function(memory, working condition and power outage etc.)

Power and network
-

Power Module

: Redundancy

-

Network(Ethernet) Module

: Redundancy

IEC 61131-3 standard language

3) Input and Output Module




Digital inputs (DI) isolated
-

Voltage

: 24V, DC

-

Signals

: 16 or 32 Points/ module

Digital outputs (DO) potential-free via coupling relays
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-

Voltage

: 24V, DC

-

Signals

: 16 or 32 Points/ module

Analogue inputs (AI): 4 to 20mA
-

Voltage

: 24V, DC

-

Signals

: 8 or 16 Points/ module

Analogue outputs (AO): 4 to 20mA
-

Voltage

: 24V, DC

-

Signals

: 4 or 8 Points/ module

Surge Protective Device
-

SPD of Power line

-

SPD of Signal line

-

SPD of Communication line

Other accessory equipment
-

Power Supply

-

Point by self-diagnostic capabilities

-

Interface Module, Rack etc.

-

Other necessary accessory

4) Control Function


Loop control function

Such functions like PID controller, indicator, arithmetic operation for Loop control shall be
in-built as control Library and their configuration shall make regulatory control, Cascade
control, ratio control, and Program control be possible.




Control Library
-

Control Library has functions of control instrumental function, indicative
instrumental and arithmetic operation. Each station shall utilize inner instrument
and have following functions.

-

Control section

-

PID controller

-

Ratio controller

-

Program controller

-

Other control function

-

Indicator function

Sequence control

Sequence control shall proceed each process by sequence and condition pre-set and
output a signal for each process.
5) Programming Editor of Controller
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RCS shall provide various types of programmable editor using direct instruction,
application instruction, and mistake instruction.
Control library shall be programmed by subroutine method for making repeated functions
be 1 time carry-out system environment for the functions.
Control library shall be applied.


LD (Ladder Diagram)



IL (Instruction List)



SFC (Sequential Function Chart)

6) RCS Cabinets
General



-

CPU controller and I/O card shall be installed at standard rack and each rack
shall be earthed by earthing strip for cable shield protection.

-

Breaker for power circuit shall be installed at each row of panel inside.
Manufacturing specification



- The cabinet shall be free standing standard control cabinet from reputable vendor
such as Sarel or Rital with size (h x w x d) 2200 x 1200 x 800 mm with bottom
access for cable entry. Cabinets, which contain the system components, shall be
IP55 enclosures and anti-corrosion.
- The enclosures shall be fabricated from steel material and painted with epoxypolyester resin. Cabinets shall be equipped with full size gasketed doors with hinges
and a chromium-plated or stainless steel three-point latch.
- Panel shall be equipped with receptacle, lamp, lighting and distribution breaker for
control circuit.
- Bottom plate shall be facilitated at bottom for cable distribution works and
maintenance.
- Soldering at terminal is not allowed otherwise it is mentioned. Each terminal shall be
marked and connection of panels and facilities shall be carried out at terminal
platform.

10.2.6.

Data way and Peripheral device

Data transfer among POS / PES, RCS and devices controlling communication is made on
through redundant high speed data transmission equipment. Data communication shall
meet the following specifications and make the appropriate and successful communication
with remote communication control equipment.
Data way shall be used with switch hub, and signal shall go through optical fiber cable as
redundant high speed data
1) Data Transmission (Switching HUB)


Network

: IEEE 802.3(Ethernet, TCP/IP)



Topology

: Bus



Transmission speed

: 10/100Mbps or above



Media Interface

: 10/100 Base-TX, T/RJ-45 support
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2) Peripheral device


Patch Panel and Jumper Cord



Optical Fiber Distribution Unit and Optical Fiber Media Access Unit

10.2.7.

Uninterruptible Power Supply (UPS)

1) The Scope of Supply


Rectifier



Inverter (PWM Control)



Electronic Bypass (Static Bypass Switch)



Battery

2) Environmental condition


Working temperature

: -15 ~ +50℃



Relative humidity

: Maximum 95%

3) Electrical characteristics
General


-

Cooling system

: Fan forcibly cooled

-

Rated

: 100% Continuous

-

Controlling element

: Rectifier – IGBT
: Inverter – IGBT

-



: PWM Control

AC Input





Control System

-

Phase

: 1ø, 2W or 3ø, 3W

-

Rated Voltage

: 230V or 400V (±10%)

-

Rated Frequency

: 50 Hz ± 5%

-

Power Factor

: 90%

AC Output
-

Capacity

: Reference to drawing

-

Phase

: 1ø2W

-

Rated Voltage

: 230/110V (±2%)

-

Rated Frequency

: 50 Hz ± 0.1%

-

THD

: 5% or less

-

Efficiency

: 85% or above

-

Noise

: 55dB or less

-

Overload capacity

: 120%, 10min

-

Rated Output

: MFR standard

Battery
-

Back up time
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Battery type
battery

: Maintenance free sealed type

Surge Protective Device (SPD)
-

Refer to ―Surge Protective Device (SPD)‖ for details.

10.2.8.

Surge Protective Device (SPD)

1) General
Surge Protective Device (SPD) is a device to protect power , data, land signal line from
lighting and various surges. To protect equipment, SPD with required specification and
standard shall be installed in LIP, RCS cabinet, and the primary and the secondary parts
of UPS
Protection function against EMI is required.
Equipment installed outdoor shall have it at receiving and sending side.
Equipment installed indoor and outdoor instrument equipped with SPD in-built converter
shall have it at receiving side.
SPD installed outdoor shall be installed inside of converter panel and installed in rainproof box when no converter panel does not exist.
To secure safety of device, SPD shall meet international standard (IEC or ANSI/IEEE,
etc).
2) Power line SPD




The primary-side of UPS (1 phase, 230V)
- IEC Category

: Class I

- Protection Mode

: All Modes

- Mounting

: Rail Mounting

- Residual Voltage(at limp)

: 900V (During full surge current discharge)

- Up(at In)

: 2kV

- Fuse

: Built in

- Response time

: 25nsec

- Leakage current(at Uc)

: 3mA or less

- Degree of protection

: IP 20

- Test standards

: IEC 61643-1

The secondary-side of UPS (1 phase 230V)
- IEC Category

: class II

- Protection Mode

: All Modes

- Mounting

: Rail Mounting

- Residual Voltage(at limp)

: 900V (During full surge current discharge)

- Up(at In)

: 1.5kV

- Fuse

: Built in
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- Response time

: 25nsec

- Leakage current(at Uc)

: 3mA or less

- Degree of protection

: IP 20

- Test standards

: IEC 61643-1

Supervisory control system(PLC etc) (1 phase 230V)
- IEC Category

: Class II

- Protection Mode

: All Modes

- Mounting

: Rail Mounting

- Residual Voltage(at limp)

: 900V (During full surge current discharge)

- Up(at In)

: 1.5kV

- Fuse

: Built in

- Response time

: 25nsec

- Leakage current(at Uc)

: 3mA or less

- Degree of protection

: IP 20

- Test standards

: IEC 61643-1

3) Signal line SPD
 IEC Category / VDE requirement class: C1, C2, C3, D1
 Mounting

: Rail Mounting

 Protection Mode

: 4-20mA

 Uc

: 20V AC

 In

: 450mA

 Response time

: 1nsec (Core-Core)

 Degree of protection

: IP 20

 Test standards

: IEC 61643-21

10.3. Field instruments
10.3.1.

General

The field instruments shall be appropriately used in the WWTP and installed at locations
without any vibration.
Field and indicating instruments should be equipped with direct connection types.
Transmitters / converters shall be installed at appropriate locations and inside LIP (Local
indicator panel) for easy maintenance and protection.
Flanges of instrument installed at primary accessories such as pipes and valves and in
pipelines shall be made of material with the equivalent or better capacity with the material
at the measuring points.
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The transmitter shall be supplied with a local indicator, and a stainless steel plate label
shall be attached to all instrument.
Detectors (sensors) installed in locations requiring high humidity or waterproofing should
be applying enclosure class according to the IEC standard. All measuring transmitters and
signal processors shall be equipped with surge protection for power and signal lines at
both ends.
The signal for instrumentation shall be electric basis, and DC 4 ~ 20mA or DC 1 ~ 5V shall
be used for analog signal. The discrete signal for plant operation shall be dry contact.
And, 230V AC and 24V DC power shall be used for control & field instrumentation. Every
instrument should secure the required linear pipe length to minimize the measurement
error.
The field instrument should be supplied more than reference quantity as shown on the
P&ID.

10.3.2.

Magnetic Flow Meter

1) Sensor


Measuring Method

: Electromagnetic



Measuring range

: 0.03 ~10 m/s



Material

: Teflon/Rubber (Lining), Carbon steel (Flange)
: 316SS, Hastelloy B & Titanium (Electrode)



Enclosure class

: IP 66 / equivalent to NEMA4X



Accuracy

: ±0.4% measured value

2) Transmitter


Display

: Backlight Graphic LCD Display



Flow condition

: 5 ㎲ minimum conductivity



Accuracy

: ±0.4%



Output

: DC 4~20mA, Pulse



Enclosure class

: IP 65 / equivalent to NEMA4X



Material

: Aluminum die-cast



Power supply

: AC 110 or 230V±10%, 50Hz



Function

: Measuring forward reverse flow, Graph display
: HART protocol(Comm.), Remote mount
design

10.3.3.

Ultrasonic Level Transmitter

1) Sensor


Measuring Device

: Ultrasonic



Measuring range

: 0.3 ~ 15m



Beam angle

: 3°
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Material

: Body – PP, PVC, Cover – PP, PVC



Enclosure class

: IP 68



Accuracy

: ± 0.2%

2) Transmitter


Display

: Backlight Graphic LCD Display



Measuring Units

: m, cm, %



Resolution

: more less 1mm



Enclosure class

: IP 65 / equivalent to NEMA4X



Output signal

: DC 4~20mA



Power supply

: AC 110 or 230V±10%, 50Hz



Material

: Polycarbonate

10.3.4.

Level switch



Type

: Float or Electrode



Material

: Vinyl resin or ABS polyethylene cast iron



Mounting

: Flange



Measuring rage

: MFR ST’D



Alarm output

: 4 Points



Power supply

: AC 110 or 230V±10%, 50Hz



Points capacity

: 0.5~20A



Float/Electrode quantity

: 4~5EA



Canopy and accessories

10.3.5.

DO (Dissolved Oxygen) Meter

1) Sensor


Measuring method

: Polarography or Luminescent



Body material

: 316 stainless steel



Measuring range

: 0.0 to 20.0mg/ℓ



Resolution

: 0.01mg/ℓ



Temp. Measurement

: -5 to over +50℃



Singnal output.

: Digital



Enclosure class

: IP68

2) Transmitter


Display

: Backlight Graphic LCD Display, 128x64 pixel



Accuracy

: +/- 1% of value



Analog Output

: 4 to 20mA DC
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Power supply

: AC 110 or 230VAC, 50 ㎐



Operating temp.

: -20˚C ~ +50˚C



Enclosure class

: IP65 / equivalent to NEMA4X

* Note
All water quality analyzer equipment such as DO, pH, ORP, SS meter and others shall
be supplied by the same manufacturer. The technical specification is based on WTW
GmbH, Endress+Hauser , HORIBA and HACH.

10.3.6.

pH Meter

1) Sensor


Electrode type

: Combination electrode



Measuring range

: 0 ~ 14 pH



Temp. Measurement

: 0 to +60˚C



Signal output

: Digital



Body material

: 316 Ti stainless steel.



Cleaning system

: Air jet



Enclosure class

: IP68

2) Transmitter


Display

: Backlight Graphic LCD Display, 128x64 pixel



Accuracy

: +/- 1.0% of value



Analog Output

: 4 to 20mA DC



Power supply

: AC 110 or 230VAC, 50 ㎐



Operating temp.

: -20˚C ~ +50˚C



Enclosure class

: IP 65 / equivalent to NEMA4X

10.3.7.

ORP (Oxidation Reduction Potential) Meter

1) Sensor


Electrode type

: Combinational electrode



Measuring range

: -1,000 to +1,000 mV



Temp. Measurement

: 0 to over +60˚C



Operating conditions

: -10 to +55˚C



Body Material

: 316 Ti stainless steel



Cleaning system

: Air jet



Enclosure class

: IP68

2) Transmitter


Display

: Backlight Graphic LCD Display, 128x64 pixel
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Accuracy

: +/- 1% of value



Analog Output

: 4 to 20mA DC



Power supply

: AC 110 or 230V, 50 ㎐



Operating temp.

: -20˚C ~ +50˚C



Enclosure class

: IP 65 / equivalent to NEMA4X

10.3.8.

SS / MLSS (Mixed Liquid Suspended Solid) Meters

1) Sensor


Measuring method

: 90 degree scattered light



Measuring range

: 0 to 25,000 mg/ℓ



Resolution

: 0.1 mg/ℓ to 1g/ℓ



Cleaning system

: Air jet or ultrasound



Body Material

: 316 Ti Stainless steel



Enclosure class

: IP68

2) Transmitter


Display

: Backlight Graphic LCD Display, 128x64 pixel



Accuracy

: +/- 1% of value



Analog Output

: 4 to 20mA DC



Power supply

: AC 110 or 230VAC, 50 ㎐



Operating temp.

: -20˚C ~ +50˚C



Enclosure class

: IP 65 / equivalent to NEMA4X

10.3.9.

LIP (Local Indicator Panel)

1) Type


100mm Pipe stand and stand-alone type, Weather Proof

2) Subject of application


Flowmeter Transmitters, Level Transmitters and analyzer Transmitters

3) Material


Panel

: 304SS, thicker than 1.0 mm



Pipe

: 304SS, thicker than 1.5 mm



Base plate

: 304SS, thicker than 3.0 mm

4) Structure and specifications


Front inspection glass-window, minimum size that allow to see figures of Local
Indicator from outside, anti-dust and gas.



Not bigger than 1X1 (Width, Height) ratio. Odor removal equipment
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To be installed at converter, power supply equipment, indicator at site, Isolator,
terminal flat form and other necessary equipment.

5) Method


Upper area of concrete slab : 100mm height foundation and Anchor bolt.



Installation on ground : On stand-alone foundation.



Installation on upper top of steel structure : Installation of channel base, higher than
75mm, on bottom of base plate.

10.4.

Construction Work and Installation

10.4.1.

Instrument Power, Signal and Control cables

Signal cables are to be considered for transmitting the analog signal from their respective
transmitter to PLC and then to respective panel instrument in the control panel. These
shall be screened cables with copper conductors, PVC insulated, PVC sheathed and
armored.
The control cables are to be considered for
(i)

transmitting the digital signal from level switches to PLC console and the instrument
panel cum control desk

(ii)

for field powering (110V or 230 V AC) to field instruments. This cable shall be
armored, PVC insulated, PVC sheathed, and with a copper conductor.

All conduits and cables entering control panels shall be gland sealed to prevent the
intrusion of gas and moisture.
All signal cables for carrying 4 to 20mA, 1-5V, low level transducer outputs, etc., shall be
copper PVC insulated twisted pairs, individually screened with tinned copper drain wire,
overall screened, steel wire armored and overall PVC sheathed.
The twisted pairs shall be constructed with 24-30 twists per meter.
The rated working voltage shall be 100V RMS and the maximum working voltage shall be
600V Rms. The continuous current rating shall be at least 5A.
Screening shall provide a minimum of 95% coverage of copper braid or mylar blackened
aluminum foil. Individual shields in multi-core cable shall be insulated from each other and
from the overall shield and armoring.
Insulation between conductors and the earth shall not be less than 10 mega ohms at
500V.
The different types of signals shall be segregated from each other and shall be contained
in separate cables.
Strict segregation shall be followed with not more than one type of signal run in any multicore cable.

10.4.2.

Instrumentation Routes

Signal cables shall not be run in the same conduit, duct, or cable tray as power cables.
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Separate installation in GI cable tray, GI rigid steel conduit or GI steel trunking is to be
carried out.
Wherever signal and power cables cross they shall do so at right angles.
All cables running from the field instruments to the control panel shall be a single,
continuous length, without joints, except at marshaling boxes. The boxes shall have
terminal blocks with 20 percent spares in addition to terminals for all wires including spare
wires. Special care shall be exercised to carry earthing lines through marshaling boxes
with the least possible resistance. Multi-core cables shall be used between marshaling
boxes and control panels.

10.4.3.

Instrumentation Earthing

Earthing shall be complied with the regulations of IEC.

10.4.4.

Execution

Instrumentation and associated equipment shall be installed in accordance with the
manufacturer's instructions. The contractor shall obtain in the field all information relevant
to the placing of process control work and in case of any interference with other work; he
shall proceed as directed by employer’s representative and furnish all labors and materials
necessary to complete the work in an approved manner.
The work shall be executed in accordance with local codes and rulings.
All piping to and from field instrumentation shall be provided with necessary unions, test
tees, couplings, adapters, and shut-off valves.
Brackets and hangers required for mounting of equipment shall be provided. They shall be
installed in a workmanlike manner and not interfere with any other equipment.
The screen on each process instrumentation cable shall be continuous from source to
destination and shall be earthed as directed by the manufacturer of the instrumentation
equipment but in no case shall, more than one earth point be employed for each screen.

10.4.5.

Tests

The test plan shall be submitted for approval as part of the project plan.
The contractor shall provide the services (free of charge) of the servicemen, all special
tools, calibration equipment and labor to perform tests during commissioning, performance
guarantee test etc. Certified copies of the tests shall be furnished in duplicate to the
employer’s representative.
After installation, check-out and final adjustment of all panels, instruments, meters,
monitoring and control devices, a performance check shall be made. Meters shall be
tested at zero percent, 25 percent, 50 percent, 75 percent and 100 percent of scale, as
required. All status and alarm switches as well as all monitoring and control functions shall
also be checked. Each device on the process and instrumentation diagrams must be
signed by the employer’s representative as being acceptable. Testing shall be done from
the signal source to the final element or device including all field wiring.
If, during running of the tests, one or more points appear to be out by more than specified
parameters adjustments or alterations shall be made as necessary to bring equipment up
to specification performance. Following such adjustment, the tests shall be repeated for
all specified points to ensure compliance.
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Field Instrument Installation

1) General
Attachment and installation of detector and transducer require special attention.
Each instrument and sensing device shall be installed in accordance with the
recommendations or instructions of the manufacturer for the particular application.
Each mounting position shall be chosen to give correct operation of the equipment,
accurate reproduction of the quantity to be measured, ease of operation, reading,
maintenance and servicing, as well as freedom from any condition which could have
adverse effects and with particular regard to the safety of personnel and plant
Each item of the plant shall be leveled and securely fixed to the surface, bracket, or
framework on which it is mounted.
2) Flow meter
Inlet diameter of flow meter shall be decided by considering measuring range and flow
rate.
Inlet and outlet part of flow meter shall consider with other installation parts to minimize
any influence to them. If necessary, by-pass valve for maintenance, expansion pipe,
reducer and loose flange, bolt, nuts and all other necessary accessories shall be supplied.
Connecting points with other pipeline shall use same pressure flange.
Transducer shall not be installed directly to wall, but using mount keeping distance at
lease 50mm from wall.
Wire distribution between transducer and detector shall be covered by metal pipe or
flexible pipe.
3) Level meter
Level meter shall be installed as concerning convenient disassembling and angle of beam
shall be considered in case of installation of ultrasonic level meter.
4) Level switch
Water level switch shall be flange type and installed for easy and convenient maintenance
& repair.
Cable of float type water level switch and float shall be corrosion-proof.
5) Water Analyzer
Detector, transducer, indicator and main parts & components shall be in-built in water
quality measuring instruments.
Body of instruments shall not be anchored or contracted to wall or floor as being
separated by concrete foundation and mounts.
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10.5. Spare parts and Tools
10.5.1.

Scope of supply

The Contractor shall be deemed to have included in the appropriate items of the Bill of
Quantities recommended spare parts for 1 year operation. The spare parts to be supplied
shall include but not be limited to the items of the following sub-sections.
The Contractor shall provide a detailed schedule in duplicate of the spare parts supplied.
During commissioning the spare parts shall be checked against the schedule and the
Contractor shall obtain a signature of ―Taken-over‖ from the authorized representative of
the Employer and a copy of the signed schedule shall be submitted to the Project
Manager.
The spares supplied shall include but not be limited to the following

10.5.2.

Spare Parts for Instrument for each DEWATS



Loader

: 1 set



Signal creator (4~20mA DC)

: 1 ea



Digital multi-meter (display with two decimal units)

: 1 ea



SPD (Power line, 250kA/Mode)

: 10% of the total q’ty



SPD (Power line, 40kA/Mode)

: 10% of the total q’ty



SPD (Signal line, 20kA/Mode)

: 10% of the total q’ty



Power module (Power Supply, 110/230Vac)

: 1 ea



CPU module

: 1 ea



Communication module

: 1 ea



DI Card (16 or 32P)

: 2 ea



DO Card (16 or 32P)

: 2 ea



AI Card (8 or 16P)

: 2 ea



AO Card (8 or 16P)

: 2 ea



Printer cartridge
-

Color inkjet (each color)

: 3 ea

-

Laser

: 2 ea

10.5.3.

Recommended vendor lists



POS/PES(Workstation) : Hewlett-Packard



Field Instruments

: Endress+Hauser, Horiba, HACH, WTW Gmbh or equivalent



Monitor

: Samsung, LG, Sony or equivalent



PLC

: Siemens, ABB, AB, GE, LSIS(Korea) or equivalent



HMI

: Intouch, Ifix, Rsview, infoU(Korea) or equivalent



Printer

: HP, Canon, Samsung or equivalent
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11. ELECTRICAL SPECIFICATION
11.1. Overview
11.1.1.

Introduction

This document outlines the electrical requirements for the construction of DEWATS,
Kathmandu Nepal. This specification covers the requirements for all electrical systems,
to ensure consistency and compliance with site requirements.
The Contractor shall offer the whole works including civil, mechanical and electrical parts to
fulfill the aim of the project, as specified. It is the responsibility of the Contractor that is
included in his offer of all electrical deliveries and services required for the complete Works,
and stated the exact quantity and dimensions as necessary to suit his design of the Works.
The quality and type of the electrical components and systems shall be selected as
specified in the Bidding Documents. Additional components have to be selected by the
Contractor and must be described in detail in his offer. Any such component shall fulfill the
uniform high quality standard that is required for the whole Electrical Works.

11.1.2.

scope of work

The scope of electrical works covers the design, manufacture, testing at manufacturers’
works, delivery up to site, complete erection, final checkup, painting, testing,
commissioning, 3 months trial run commissioning and performance guarantee tests of
various electrical equipment and accessories, such as 11kV power supply system,
Distribution transformer, low voltage switchgear, cables, motor control center, lightning
arrester, earthing, internal illumination of plant buildings and external lighting of the plant
area etc.
The scope of work also includes civil work such as excavation, laying of sand and bricks
on cables, laid, closing the excavation, making earthing pit chambers, foundation and
pedestal for electrical equipment, grouting of cable tray supports in walls, making entries
for cable conduits in walls and making good the surface to the original one, embedding
concealed conduits, junction boxes, etc. in walls and ceilings and making good the
surface, foundation for street lighting poles, providing covers, checkered plates on cable
trenches, etc.
Co-ordination with local authorities, such as Nepal Electricity Authority, Electrical
Inspectorate the Nepal Government, chief electrical authority, etc. for obtaining all the
statutory approvals needed, preparing, submitting and obtaining approval of all electrical
drawings and documents as well as obtaining approval of the electrical installation from
these authorities shall also form the scope of the work.
Preparation and submission of As-Built drawings on soft-copy, installation, operation and
maintenance manuals of the equipment’s supplied along with their catalogues shall also
be furnished.
The contractor scope of work is to complete the work on design Build Operation basis as
per requirements but is not limited to the supply, installation, testing and commissioning
of :


11kV Power incoming



11kV HV switchgear
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Distribution transformer



LV switchgear



MCC



Batteries and Battery systems



Fire alarm system



Cabling system (HT and LT cables)



Lighting system (internal and external)



Earthing and bonding



Local push button station/local panel



Small power system



Safety equipment (fire extinguisher etc)



Standby Generator

11.1.3.

Environmental Conditions

1) Location
Elevation 1,270 meters to 1,302 meters above sea level at Hanumanghat, Gokarna
Seismic zone classification 5 (as per Indian Classification).
2) Temperature


Extreme Temperature Range : -3.3°C to +36.0°C



Ambient temperature for the design of electrical equipment shall be 45°C

3) Humidity


Maximum

: 84%.



Minimum

: 37%

11.1.4.

System Design Parameters

The electrical equipment’s / items selected for this work shall be suitable for operation of
technical parameters specified below:


Incoming Power Supply

: AC, 11KV, 3Ph, 50 Hz



Plant power distribution voltage

: AC, 400 V, 3Ph, 4 wire, 50 Hz



Lighting and space heating

: AC, 230 V, 1Ph, 2 wire



Switchgear control circuit

: DC, 110 V, 1Ph, 2 wire



AC control

: AC, 230 V, 1Ph, 2 wire



Potential transformer secondary’s

: AC, 110 V, 3Ph, 50 Hz



System earthing

: Solidly earthed



Voltage Variation

: + 5%; -10% of rated voltage



Frequency Variation

: ± 5% of rated frequency
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Fault level

: 350 MVA (11 KV),40 kA (400V)



Combined voltage and frequency variation

: ± 10%



Voltage drop shall be limited as follows
Drop

: Maximum Allowable System Voltage



Service/Branch Feeders

: 2%



Branch circuits

: 3%

11.2. Codes and Standards
IEC/IEEE standards shall be considered as minimum applicable standards for the design,
fabrication, installation, and placing in service of the WWTP electrical equipment. And the
latest issues of the Codes and Standards in force at the time of Contract Award shall be
used.

11.3. Electrical Equipment
11.3.1.

General

Materials and equipment shall be new, of the type and quality specified. Materials and
equipment shall be manufacturers' standard products in compliance with referenced
standards and adequately described by published product information.

11.3.2.

Specifications and Standards

All electrical equipment shall, unless otherwise specifically mentioned, conform to
the authorized latest Standards by IEC/IEEE.

11.3.3.

Special Tools

All special tools required for the initial installation and future maintenance shall be
provided with the equipment.

11.3.4.

Enclosures

Electrical equipment enclosures shall be in accordance with IEC 60529, unless located
in an area which calls for better protection.
Sun shading (from direct sun rays) shall be provided for all outdoor equipment.
All electrical equipment shall be tropicalized for protection against humidity, salty
atmosphere and ingress of dust.
Space heaters shall be provided in all switchgear, bus ducts, motor control center, motors
over 40 hp and other equipment where condensation may be experienced. Heaters shall
be rated 230V 1-phase, 50-Hz ac. Heaters shall be energized automatically when the
equipment is not in use.

11.4. 11kV Power incoming
All works have to be supplied with electricity on a very high level of reliability. The actual
design and the dimensions have to be determined by the Contractor according to the
requirements of his offered plant.
The incoming power line should be planned to supply electricity from nearest existing
11kV distribution line of NEA. The11kV is the rated voltage from NEA D/L to the DEWATS
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through H-Pole with LA, DoF, ToD Meter.
The location of the 11kV incoming point can be changed by the status of the distribution
line of NEA.
The existing facilities consist of electrical pole, overhead cable and H-pole which are not
used for the new electrical system in Gokarna WWTP should be removed.
The connection to the public electricity system shall be sufficient for the final power
requirements of the implementation stage. For all other components required at the
second implementation stage sufficient space reserve as well as reserve for power and
performance shall be provided within the design.
The contractor should discuss with the NEA regarding the power incoming and should be
approved from the employer.
The contractor should be paid the all costs, taxes and charges to be paid to the electricity
supply company, for the construction of the supply line, the extension of existing
transformer and switchgear stations and all required equipment outside the plants.
The Contractor shall carry out all coordination’s with the local electricity supply company
according to the best possibility to realise such supply of electricity at all points of the
works. All the necessary costs for the supply of electricity from the public network have to
be included in the offer.

11.5. 11kV HV Switchgear
11.5.1.

General

This specification covers the design, material construction features, manufacture,
inspection and testing, performance testing of Metal-clad Switchgear rated 11 kV, 3phase,
50Hz systems. Highest system voltage will be 12kV.
The HV switchgear shall be metal-clad ( arc-proof ), compartmented, single bus type
with withdrawable vacuum circuit breakers. The all components and assemblies shall be
of a proven design that is designed and manufactured in accordance with IEC/IEEE
standards for all switchgear components and related auxiliary equipment.
The Load break switch should be provided to primary side of VCB for connect / disconnect
from the 11kV main system.

11.5.2.

Scope of supply

The supply of the switchgear with all associated protection, controls, metering and
accessories shall include the following:


Manufacturing of major components of the equipment.



Manufacturing and/or supply of all associated accessories including support structures
and platforms.



Sizing and application calculations for systems and components and verification of all
specified sizes and quantities.



Preparation of specifications and design and shop drawings.



Preparation of installation data and drawings.
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Preparation of commissioning and start-up manuals.



Preparation of operation and maintenance manuals.



Testing and certification of specification compliance for all products and test reports.



Delivery of all materials and equipment to the site including unloading.



Special tools required for the initial installation and future maintenance.



Commissioning spare parts.



List of Recommended Operational Spare Parts.

11.5.3.

Vendor Document Requirements:

Submittal of vendor documents shall include the following:


One-line diagrams



Outline and arrangement dimensional drawings



Material lists



Layout and installation detail drawings



Schematic diagrams (control schemes)



Wiring diagrams



Conduit entry/exit locations



Equipment sizing/application calculations



Manufacturer's catalog material for all equipment provided.



Color samples for coating and painting finishes.

11.5.4.

Switchgear Ratings

The switchgear shall be fully rated for the maximum expected short-circuit current and
maximum continuous current.
The switchgear shall be rated for the following insulation
levels


One Minute Power Frequency Withstand Voltage



11.0 kV System Nominal Voltage.



1.2/50 μs Lightning Impulse Withstand Voltage

The mechanical strength of all equipment, such as current transformers, bus structures,
and similar equipment, shall be coordinated with the circuit breakers.

11.5.5.

Busbars

The busbar and all other conductors shall be able to withstand the specified ratings
without dangerous temperature rise or other damage.
Bus supports shall be braced to withstand maximum momentary mechanical forces, and
the bus shall be sized to safely conduct short-circuit currents. Duct housing shall be
sectionalized in order to keep circulating currents to a minimum.
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Main bus and bus taps shall be fully insulated copper bar. Bus-bar joints shall have silverto- silver contact surfaces securely bolted to provide low resistance contact.
The installation shall be of the single bus design. The busbars shall be fully insulated
copper. These bars shall be mounted on supports of track-resistant flame-retardant
Xenoy Polymer or glass polyester, and shall be insulated their entire length by fluidized
epoxy coating.
Silver-plated copper shall be provided for inter-connecting the individual sections of the
busbars and other current carrying parts of the switchgear. Design shall prevent
mechanical stresses resulting from unequal temperature change of individual phase
conductor.

11.5.6.

Enclosure

Switchgear enclosures shall be designed to prevent fire spreading and vermin access.
The individual cubicles shall be separated one from another by steel partitions.
Cubicles and compartments shall be arc resistant and pressure-safe. Adequate
pressure relief arrangement shall be provided.
Air insulated busbar compartments shall be partitioned from cubicle to cubicle by arc
barriers. Each cubicle shall be separated into busbar, cable connection, circuit breaker
and control compartments by glass-fiber reinforced epoxy resin partitions. The low
voltage control compartment shall be completely isolated from high voltage compartments.
Cubicles shall be installed on subframes suitable for bolting to embedded floor channels.
Adequate opening and space shall be provided for terminating all cables entering the
switchgear. Cable access shall be from the top or bottom as specified and for rear
connection.
The breaker compartments shall have hinged doors with provision for mounting of
controls, relays, and instruments. Hinged doors shall be mechanically held open to
prevent accidental closure. Metal barriers shall be installed separating the high-voltage
parts of the circuit breakers from the operating mechanisms, control device, relays and
current and potential instruments. The breaker front panel shall be removable when the
breaker is withdrawn for use of inspection and maintenance.

11.5.7.

Load Break Switch

The Load break switch is intended to connect / disconnect from the 11kV main system.
The load break switch shall be fault make, load break type, and motorized type with fuse.
The load break switch shall have rated current, fault making capacity, short time thermal
rating, dynamic through fault withstand capability.

11.5.8.

Circuit breaker

Circuit breakers shall be horizontal draw out, vacuum type, 3-pole, single throw, capable
of being racked from the fully disconnected position through the test position to the fully
connected position with the breaker compartment door closed. Guides and racking
mechanisms shall be adequate to perform this function without the application of undue
force and with complete safety.
Circuit breakers operated by a motor charged stored energy spring mechanism, charged
normally by a universal electric motor and in an emergency by a manual handle.
Each breaker shall be equipped with a visible indicator mechanically connected to the
circuit breaker mechanism and located so that the "close" or "trip" status of the circuit
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breaker is indicated through the front door of the cell. In addition, the breaker shall also
be equipped with a position indicator which shows exactly where the breaker is without
opening the door. Visual indication (light) shall be provided to indicate that the control
circuit is healthy and the breaker is ready to close. Indication shall be provided to indicate
spring charged condition 2. The three interrupter pole units shall be mounted on glass
polyester supports. A contact wear gap indicator shall be provided for each interrupter
which requires no tools to indicate available contact life, and shall be easily visible when
the breaker is removed from its compartment.
Circuit breakers shall be mechanically and electrically trip
free.
In the event of a protective trip of the circuit breaker, means shall be provided to
prevent reclosing (antipumping device).
When a breaker is withdrawn from the connected position, it shall be isolated from the
main bus by a positive action insulated shutters. Provisions shall be included for
padlocking the shutters. It shall be possible to block open the load side stationary
disconnect contact shutters independently from the bus side shutters blocking the
primary stationary disconnect contacts.
Breaker auxiliary contacts on the drawout element and mechanism operated auxiliary
switch shall be provided and wired to terminal blocks. A minimum of four normally open
and four normally closed spare auxiliary contacts shall be available in addition to the
auxiliary contacts required for breaker operation. Normally closed auxiliary contacts shall
break before the normally open contacts are made. The circuit breaker mechanism
devices shall be wired to terminal blocks for remote control, indication and alarm.
Each breaker shall be provided with a manual trip push button that mechanically trips
the breaker. The manual trip push button and its associated breaker trip linkage shall
have no common components with the electrical trip mechanism, except the final breaker
release device. The pushbutton shall be operable from the outside without having to open
the door.
Operation counter for recording the number of switching operations and a mechanical
position indicator shall be incorporated.
The breaker operating mechanism shall be provided with a latch to block it from
operating during maintenance.

11.5.9.

Earthing

Switchgear shall be equipped with appropriate earthing switches, earthing studs and all
other necessary protective features to ensure that during repairs and maintenance on
any particular section of the switchgear there will be no possibility of personnel or
equipment being endangered under any circumstances.
Earthing switches shall be short-circuit-proof and mechanically interlocked with the
relevant circuit breaker. They shall be permanently installed in the bottom part of the
switchgear cubicle. The earthing switches of the incoming circuit breaker shall be
electrically operated and shall be interlocked to prevent closing a ground switch as long
as corresponding transformer high side breakers are closed.
Semaphore mechanically operated flags shall be provided on the front of cubicle to
indicate ON', 'OFF', status of the switch and the breaker. The switch shall have provisions
for locking the switch in the closed position.
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Each switchgear section shall be provided with a main copper ground bus (not less than
51 x6-mm) continuous through the entire length of the Switchgear and connected to all
units in accordance with IEC/IEEE near the bottom. The ground bus shall be provided
with clamp-type terminals at each end for connection of copper ground cable. All
framework, metal enclosures, and barriers shall be securely grounded and earthing
connections shall be brought to the ground bus.

11.5.10.

Interlocks

Suitable interlocking devices to prevent operational errors that may cause short circuits
and other hazardous conditions.
Circuit breakers shall be interlocked with all associated earthing switches to prevent any
improper sequence of operation.
Interlocks shall be provided to prevent moving a closed circuit breaker in the cell, to
prevent closing of a breaker between operating and test positions, to trip breakers before
access can be gained to the racking mechanism and to discharge stored energy
mechanisms upon insertion or removal from the housing. The stored energy mechanism
must be discharged when the breaker is moved in the cell. The stored energy spring
status shall be indicated "Charged", "Discharged". The breaker shall be secured
positively in the housing between and including the operating and test positions.

11.5.11.

Protection Relays

Protective relays shall be mounted on the front of the switchgear enclosures in semi-flush
drawout-type case. Relays shall be for operation on 5 ampere current transformer
secondary circuits and 110 V potential transformer secondary circuits.
The relay shall be solid state, microprocessor-based, multifunctional type. The relay
shall provide protective functions for each of the three (3) phases, and ground fault
protection functions. The relay shall be true RMS sensing of each current input. Ground
element shall be capable of being utilized in residual, zero sequence, or ground source
connection schemes, or deactivated.
Lockout relays shall be provided. They shall incorporate indicating light monitoring to
indicate DC on and Trip. They shall have test switch assemblies and run each trip from
each lockout relay through a test switch.
All protection relays shall be withdrawable from cases provided with test switches or
test plugs.
All protection relays shall have trip targets for each phase and ground
elements. DC circuit shall be monitored with an indicating light.

11.5.12.

Control and Metering

The switchgear shall be designed for remote control, indication, and alarm and shall
include complete local test facilitiesCircuit breakers shall be provided with a control
switch with red "CLOSED" and green "OPEN" indicating lights for closing and tripping
the breaker in the test and operating positions. Each circuit breaker shall be provided with
a visible mechanical indicator connected to the breaker operating mechanism so that
the "OPEN", "CLOSE" or "TRIP" status is indicated through the front door of the cell.
Position indications which are "OPERATING", "TEST"and "DISCONNECTED" shall also
be provided.
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Circuit breakers controlled from a remote location shall be provided with a door mounted
two position "LOCAL" and "REMOTE" selector switch. Remote control shall be prevented
when the switch is in the "LOCAL" position. With the switch in the "REMOTE" position,
open and close control shall be possible only in the operating position. Interlocks shall be
provided to prevent remote control of the breaker when in the test position. A remote
common alarm shall be provided to indicate when a control switch has been turned to the
"LOCAL" position. Discrepancy indication shall be provided for every remote controlled
breaker to clearly indicate that the switch is in the "LOCAL" position Indicating lights (red,
green) shall be provided.
Indicating instruments shall have an accuracy class of one percent of full-scale reading or
better and shall be suitable for operation on 5-A current-transformer or 110-V potentialtransformer secondary circuits.
Each compartment shall contain bus earthing switches.
One indicating ammeter with switch and one multi-function meter shall be provided for
incoming circuit.

11.5.13.

Auxiliary equipment

When the circuit breaker is open or when the circuit breaker is withdrawn, one or more
normally closed breaker auxiliary contacts, each in parallel with a cell-switch contact, shall
close when the breaker is open or withdrawn to switch power to the motor space
heater(s). Each motor heater circuit shall be provided with a circuit breaker (or fused
disconnect switch) for over current protection. A circuit breaker shall be provided in the
incoming breaker compartment of each switchgear assembly for controlling the incoming
ac supply.
A two-pole circuit breaker shall be provided in each switchgear assembly for incoming
110- Vdc control power supplies. The breaker shall be installed preferably in the incoming
breaker cubicle or auxiliary cubicle of the switchgear assembly.
Cubicle lighting
compartment.

11.5.14.

shall

be

provided

for

each

Wiring

Panel, cabinet and compartment control wiring shall be flexible, multi-stranded, tinned
copper with flame retardant 90°C, 600V insulation with minimum conductor size of
2.5mm2.
Instrumentation cables shall be shielded, twisted pair with cable shield, minimum
conductor size of 1.5 mm2 and other ratings same as for control wiring.
Panel, cabinet and compartment arrangement of raceways, terminal blocks and
internally mounted equipment shall provide routing space for field (external) cables and
easily accessible terminal blocks for external wiring connections. Internal wiring shall
either be installed in plastic raceways with covers or bundled.
All wiring entering or leaving a panel, cabinet or compartment shall terminate on
terminal blocks.
Terminal blocks for control wiring shall be modular/sectional or one piece, multiterminal. They shall be high-impact resistant, molded phenolic material rated at 600 volts
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and 20 amps minimum. Terminals shall be plated brass with plated brass washer-head
screws for ring tonque terminals. Provide 20% spare terminals.
Terminal blocks for current circuits shall be one piece, multi-terminal, molded phenolic
with short circuiting type terminals and other ratings same as for control terminals blocks.
Terminal blocks for potential transformer secondary circuits shall be slide-link
disconnecting type.
Current and potential transformer secondary circuits shall be grounded at one point only.
Molded case circuit breakers shall be provided at each breaker control compartment or
each relay panel for disconnection of AC auxiliary power, each separate DC control
circuit and each potential circuit.
Wire tags shall be provided on all control
wiring.
Wire terminals shall be ring tongue with insulating nylon sleeve. Install wire terminals with
a compression tool.

11.5.15.

Labels

Each panel, cabinet and rack shall be identified with a
nameplate.
All panel, cabinet and rack mounted devices within the assembly, such as relays,
control switches, instruments, meters, circuit breakers and fuses shall be suitably
identified with nameplates showing device name and device number corresponding to
appropriate designations on manufacturer’s wiring diagrams. Nameplates for fuses shall
also identify the current rating.
Flush mounted devices shall have identical nameplates on both the interior and exterior
surfaces.
Engravings shall be in English for nameplate.
Nameplates shall be laminated plastic engraved with black letters on a white background.

11.5.16.

Painting

Switchgear enclosure shall be thoroughly cleaned after fabrication. All surfaces shall be
phosphate treated and given a prime coat of rust-inhibiting paint. A finish coat of lacquer,
epoxy or enamel shall be applied.

11.5.17.

Ancillary Equipment

The following equipment required for test, inspection, maintenance and operation of
the metal-clad switchgear shall be provided:
Operating device for withdrawing or placing the breaker in the operating position.
For switchgear assembly circuit breaker manual closing device.
Portable test station cabinet.
Control jumpers for operating circuit breaker when at the test
station.
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All other standard equipment required for test, inspection, maintenance or operation of
the metal-clad switchgear.

11.5.18.

Factory Tests

1) Routine Tests
HV switchgear equipment shall be subjected to routine tests in accordance with IEC/IEEE
standards.
Certified test reports shall be provided. Copies of all test results shall be included in the
O&M manuals. As a minimum, the following routine tests, as applicable, shall be
performed:


Short duration power-frequency voltage dry tests.



Voltage tests on auxiliary and control circuits.



Mechanical operation tests.



Tests of auxiliary electrical, pneumatic and hydraulic devices.



Verification of wiring.



Vacuum integrity or leak tests on interruptions.



Instrument transformer ratio and polarity tests.



Functional tests and checks of protection and control equipment and circuits.

2) Type Tests:
Certification shall be provided to show that type tests were successfully performed on
switchgear assemblies identical to those being provided under this contract.
Requirements for the type tests shall be in accordance with IEC/IEEE.

11.6. Distribution Transformer
11.6.1.

General

The supply of the Distribution transformer covers the design, engineering, manufacture,
testing, performance requirements of three phase, 11/0.4kV,50 Hz, Cast Resin
Transformer for indoor applications in DEWATS.
The transformer is fed from HV switchgear. On the LV side, it is connected to LV
switchgear through cable or busbar.

11.6.2.

Vendor Document Requirements

Drawings and documents indicating the complete construction details, general
arrangement drawing showing front, plan and sectional views, elementary and schematic
diagrams, installation, O & M manuals etc. shall be furnished for approval before
manufacture.
Vendor documents shall include, as a minimum, the following
information:


Bill of materials.



Outline dimensions (general arrangement).

Construction of DEWATS at Gokarna & Hanumanghat

6a-216

Section 6 - Employer’s Requirements



Foundation plan and detail.



Schematic and wiring diagrams of auxiliaries.



Cable and/or bus termination details.



Painting system details.



Test reports from the manufacturer for all routine factory tests performed on the
equipment in conformance with applicable standards.



Site test plans and reports

11.6.3.

Transformer Rating

The transformer shall be indoor type, AN, two winding, delta/wye, 3 phase, 50Hz.
The electrical insulation system shall utilize class F.
The power transformer shall be designed to meet the temperature-rise and sound level
standards as defined in IEC 60076.
The rating of the transformer shall be carefully selected with consideration of the
anticipated maximum demand, connected load including lighting load, demand factor,
starting current of large capacity motors and power factor of the motors.
The capacity of transformer shall be proposed by Contractor, and the capacity calculation
should be considered with efficiency, power factor of motors, and voltage drop of the
largest motor load. Regulation of the transformer is that the voltage drop during starting
largest motor should be not exceed 15%.
The power Factor Correction of the transformer shall be above 95%, and the transformer
capacity shall have allowance rate of 20% to the maximum demand power.

11.6.4.

Windings

High- and low-voltage windings shall be
copper.
For enhanced environmental protection and improved with stand ability to thermal shock
and short-circuit stresses, the primary and secondary coil assemblies shall be of cast coil
design. Each cast coil shall be cast under vacuum to assure complete, void-free epoxy
resin impregnation throughout the entire insulation system.
Transformer impedance shall be selected to be capable of withstanding a fault current of
25 kA at 11.0 kV.

11.6.5.

Cooling

Cast Resin type transformer shall be a self-cooled transformer. And a thermometer for
detecting abnormal temperature when it is overheated, alarm system and signal terminal
of detecting abnormal temperature to control center shall be arranged.

11.6.6.

Enclosure

The transformer shall be supplied in a knockdown case design, for ease in fitting
through limited openings, and shall be of heavy gauge sheet steel construction, equipped
with removable panels for access to the core and coils. Front and rear panels shall
incorporate ventilating grills.
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The transformer enclosure shall be a ventilated sheet steel. Enclosures shall be provided
with full length and louvered ventilation openings of dead front design. The enclosure
shall be provided with removable panels for access to tap connections and for
inspection and maintenance.
The transformer enclosure, both interior and exterior, shall be thoroughly cleaned,
then given a rust resisting primer coat and two or more finish coats of light gray enamel.
External lifting eyes, or similar means acceptable to KUKL for handling each complete
transformer assembly, shall be provided as part of the enclosure framework so that
during movement of the transformer its core and coils remain completely protected by
the metal enclosure.
Shipping braces and supports shall be provided where required to protect the core and
coils during shipment. Any shipping materials shall be identified by paint or other
prominent methods to facilitate removal prior to energization
Transformers shall be provided with ± 5% off circuit tap changer in steps of 2.5% with all
fittings and accessories enclosed. Taps shall be accessible for changing through a
removable panel on the transformer enclosure.
Transformer tap connections shall be bolted. Terminal markings shall be identical with
those used on the transformer nameplate.
The transformer shall be equipped with a removable bolted panel for access to the core
and coils on the front and rear. A bolted cover section shall be provided for access to
core and coil.

11.6.7.

Control

Transformers shall be equipped with contactor controlled space heaters rated 240 VAC
and operated at 110 VAC single phase. These space heaters will be energized by a "b"
contact in the 0.4 kV switchgear.

11.6.8.

Earthing

The low-voltage (LV) winding of each transformer shall be wye-connected with the
neutral solidly grounded by bus connection to the switchgear ground bus. The LV
transformer terminals shall be connected, through a transition compartment, if
necessary, to the main power buses of the low-voltage switchgear section.
Two ground pads with bolted-type connectors for connection to stranded copper ground
cable shall be provided and shall be located diagonally opposite each other on the
transformer base.

11.6.9.

Bushings

All transformer bushings shall be of wet process porcelain and shall be rated not less
than the voltage class and BIL of the windings. The continuous current rating shall be
not less than 125 per cent of the maximum continuous current rating of the
transformer core and coils.
High voltage bushings shall be provided in a high voltage terminal chamber provided on
the end of each transformer enclosure opposite the low voltage connection to the
switchgear.
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11.6.10.

Low-Voltage Transition Compartment

Where connection to a switchgear line-up is provided using a low-voltage transition
compartment, it shall be suitable for making an enclosed connection to the low-voltage
switchgear section with a compartment width adequate to allow the proper connection of
the transformer terminals to the respective buses within the low-voltage switchgear.
The transition compartment frames shall be close- coupled to the framing and shall be of
a bolted construction that will facilitate future removal of the transformer without
disturbance to the associated switchgear.

11.6.11.

Testing

The following tests shall be performed in accordance with IEC/IEEE:


Routine tests as defined in IEC/IEEE, including a temperature rise test.



Impulse tests on high-voltage line and neutral terminals and low voltage line terminals.



Insulation power factor test.



Sound-level test in accordance with IEC/IEEE.



Resistance measurements of all windings on the rated voltage connection of each unit
and on the tap extremes



Ratio tests on the rated voltage connection and on all tap connections



Polarity and phase-relation tests on the rated voltage connection



No-load loss at rated voltage on the rated voltage connection



Exciting current at rated voltage on the rated voltage connection



Impedance and load loss at rated current on the rated voltage connection and on the
tap extremes

11.7. LV Switchgear
11.7.1.

General

This specification covers the design, material, construction features, manufacture,
inspection and testing, performance testing of metal enclosed low voltage switchgear of
voltage not exceeding 1000 V AC for this project.
The switchgear would comprise of LV switchgear with ACB, LV distribution board required
for the supply of power to and for the control of low voltage equipments in the DEWATS.

11.7.2.

Scope of Supply

The supply of the switchboard with all associated protection, controls, metering and
accessories shall include the following:


Manufacturing of major components of the equipment.



Manufacturing and/or supply of all associated accessories including support structures.



Implementation of manufacturer's standards and otherwise specified quality control,
inspection and testing of products in accordance with applicable standards.
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Sizing and application calculations for systems and components and verification of all
specified sizes and quantities.



Preparation of specifications and design and shop drawings.



Preparation of installation data and drawings.



Preparation of commissioning and start-up manuals.



Preparation of operation and maintenance manuals.



Testing and certification of specification compliance for all products and test reports.



Delivery of all materials and equipment to the site including unloading.



Special tools required for the initial installation and future maintenance.



Commissioning spare parts.



List of Recommended Operational Spare Parts.

11.7.3.

Vendor Document Requirements

Submittal of vendor documents shall include the following as a
minimum:


One-line diagrams



Outline and arrangement dimensional drawings



Material lists



Layout and installation detail drawings



Schematic and wiring diagrams



Earthing plans



Nameplate schedule



Manufacturer's catalog material for all equipment provided.

11.7.4.

General Description

The low-voltage switchgear with ACB shall consist of an assembly of free-standing
enclosed steel structures complete with circuit breakers, controls, relays, wiring and
auxiliary equipment. Incoming and outgoing cable connections. Molded case or insulated
case circuit breakers are not allowed.
The distribution board is intended to provided power supply feeders to various distribution
load and to feed various motor control center.(MCC). The board has MCCB as outgoing
feeders. The board shall be of metal clad single busbar, fully compartmentalized, The

incomer and the associated items shall be housed in a partitioned panel, whereas
the rest of the outgoing feeders shall be neatly distributed and compartmentally
modular construction need to be adopted. However, it shall be ensured that
sufficient working clearance and adequate space for cabling is provided.
11.7.5.

Switchgear ratings

Minimum interrupting rating of circuit breakers shall be based on the maximum shortcircuit level on the LV bus, but not less than 40 kA RMS symmetrical amperes with short
time delay.
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Breakers shall be capable of carrying rated full load current continuously without
exceeding the temperature rise specified in IEC/IEEE standards. Circuit breaker
insulation shall be coordinated with that of the switchgear structure and shall be designed
for use on a 600 volt system.

11.7.6.

Busbars

Main buses and bus taps shall be copper suitably supported and braced to withstand
the available fault currents. Buses shall be silver-plated at bolted connection points.. Bus
connections to the line-side terminals of the incoming supply breaker shall be
segregated from the main switchgear bus by means of isolating barriers completely
enclosing the buses. Buses shall be held rigidly within the structure by bus supports
fabricated from materials which will maintain their physical and dielectric properties under
the service conditions.

11.7.7.

Enclosure

Circuit breaker compartments shall be equipped with primary and secondary contacts,
drawout rails, and a mechanical interlock to prevent insertion or withdrawal of the breaker
when the breaker is in the closed position.
Circuit breaker compartment shall have a hinged steel door arranged so that the door
will open a minimum of 90 degrees, with a mechanical interlock to prevent the door from
being opened when the breaker is in the closed position. breaker compartment shall be
provided with a breaker drawout mechanism which will permit a tripped breaker to be
moved from the connected position to the test and disconnect positions with the door
closed.
Rear compartments shall be enclosed with removable covers, and the end sheets of
each switchgear section shall be removable to allow for future extensions.
Each vertical section of the switchgear shall be equipped with blank steel removable
plates, top and bottom, to permit drilling or punching the plates for conduit entrance

11.7.8.

Air Circuit breaker

Air circuit breaker shall be provided which shall be four-pole drawout type. complete with
solid state phase and ground over current tripping devices.
Breaker main contact surfaces and all secondary device contact surfaces shall be silverto- silver, designed and fabricated to be self-aligning and to resist burning and
deterioration.
The circuit breaker shall be provided with an overload-alarm-trip and under-voltagealarm-trip with manual reset and target indicators switch. All switch contacts shall be wired
to terminal blocks.
Electrically-operated breakers shall be used for applications requiring automatic or
remote control, Shunt trips may be required on equipment requiring automatic shutdown
such as ventilation fans, transformer cooling fans, etc. Switchgear controls shall operate
at 110 Vdc nominal.
Circuit breaker shall be capable of rapid open-close
operation.
The circuit breaker operating mechanism shall be electrically and mechanically tripfree. Breaker shall be provided with a manual closing device and visible position indicator.
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Breaker shall have a racking mechanism which shall permit the tripped breaker to be
racked from the connected to the test and disconnected positions with the breaker
compartment door closed.
Four normally-open and four normally-closed convertible auxiliary contacts shall be
provided on each breaker in addition to the auxiliary contacts required for the breaker
closing and trip circuits. All auxiliary contacts shall be wired to terminal blocks.
Circuit breaker shall be provided with facilities for padlocking the breaker in the
disconnected position with the breaker open or with the breaker in the connected
position with the breaker open. Facilities for multiple padlocks shall be provided.

11.7.9.

Moulded Case Circuit Breakers(MCCB)

MCCBs in AC circuits shall be of construction arranged for simultaneous manual closing
and opening and for automatic instantaneous tripping on short circuit. Operating
mechanism shall be quick- make, quick-break and trip-free type. The ON, OFF and TRIP
positions of the MCCB shall be clearly indicated and visible to the operator when mounted
as in service. Front of board operating handle shall be provided.
MCCBs shall be capable of withstanding the thermal stresses caused by overloads and
locked rotor currents of values associated with protective relays settings of the motor
starting equipment and the mechanical stress caused by the peak short-circuit current of
value associated with the switchgear rating. The maximum tripping time under short circuit
shall not exceed 20 milliseconds.

11.7.10.

Automatic Transfer Switch(ATS)

The automatic transfer switch shall be of double throw construction operated by a reliable
electrical mechanism momentarily energized. There shall be a direct mechanical coupling
to facilitate transfer in 6 cycles or less.
The normal and emergency contacts shall be mechanically interlocked such that failure of
any coil or disarrangement of any part shall not permit a neutral position.
The switch shall be positively locked and unaffected by momentary outages so that
contact pressure is maintained at a constant value and temperature rise at the contacts is
minimized for maximum reliability and operating life.
Inspection of all contacts shall be possible from the front of the switch without disassembly
of operating linkages and without disconnection of power conductors. A manual operating
handle shall be provided for maintenance purposes. The handle shall permit the operator
to manually stop the contacts at any point throughout their entire travel to inspect and
service the contacts when required.

11.7.11.

Earthing

Breaker compartment and equipped space shall be equipped with a heavy-duty breaker
frame earthing device. This device shall provide positive breaker frame earthing when the
breaker is in either the test or operating position.
Each switchgear shall be provided with a main copper ground bus not less than 50 x 6 mm
in cross section, running throughout the length of the switchgear section near the bottom.
All framework, metal enclosures, and barriers, and non-current-carrying parts of
equipment shall be securely grounded, and earthing connections shall be brought to the
ground bus. The metal framework of the assembly may form part of the internal earthing
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circuit, provided a solid and uninterrupted path thereby assured; otherwise, earthing
connections shall be provided.

11.7.12.

Protection Relays

Types and settings of protective devices (relays, solid state tripping devices) shall be
selected to achieve selectivity and provide backup protection.
Air circuit breaker shall be equipped with solid-state phase and ground over current
tripping devices with overcurrent and short circuit protection. Trip settings will be
coordinated to provide selective trip overcurrent protection. Contractor shall furnish
tripping devices with characteristics and trip ranges which will permit this coordination.

11.7.13.

Control and Metering

Switchgear shall include a control compartment with hinged front door. This
compartment shall serve as a location for meters, relays, terminal blocks, controls, and
miscellaneous devices which serve, or are connected to devices which serve, substation
functions and are not associated directly with the operations of individual breakers.
Transformer mounted devices shall be wired to terminal blocks located in this
compartment. Overall substation indicating instruments shall be mounted on the door of
this compartment.
Each electrically-operated breaker shall have a two position control switch "LOCALREMOTE" mounted on the front door of the circuit breaker. The control switch shall
permit closing and tripping the breaker at the switchgear in the test position and in the
operating (connected) position only when the switch is in the "LOCAL" position. Remote
control shall be prevented when the switch is in the "LOCAL" position. With the switch in
the "REMOTE" position, open and close control shall be possible only in the operating
position. Interlocks shall be provided to prevent remote control of the breaker when in the
test position. A remote common alarm shall be provided at the local control room and also
at the Central Control Building (CCB) to indicate when a control switch has been turned
to the 'LOCAL' position.
'Discrepancy' indication shall be provided at the local control room and CCB for every
remote controlled breaker to clearly indicate that the switch is in the 'LOCAL' position.
Each electrically operated breaker shall have a switch for isolating the breaker
control circuits. Closing and tripping circuits shall be individually fused in both legs.
Two two-pole fuse pullouts shall be provided in the instrument compartment for the
protection and control of the normal and alternate dc control power supply to each
switchgear section.
Two control buses shall extend throughout the length of the switchgear assembly, and
shall be isolated from the primary devices in separate steel troughs.
Control and potential buses shall be 4 sq mm switchboard wire or larger installed at the
rear of the instrument and control compartment.
One two-wire dc bus shall be supplied from the 110 VDC battery source. The dc bus shall
supply power to the closing and trip circuits of the switchgear circuit breakers, and
the breaker spring charging motor stored energy mechanism.
The second control bus shall be supplied from the 400V, 3-phase, 4-wire, 50 Hz ac
source to supply space heaters and convenience receptacles. One duplex convenience
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receptacle shall be provided per switchgear assembly and located on the end nearest the
transformer. Each circuit shall be protected by means of a pull-out fuse block.
The load on the ac bus shall be arranged such that it is balanced as closely as possible
for each switchgear assembly.
Separate main disconnect switches in each switchgear assembly shall be provided for the
control buses power sources.
Suitable clamp-type connectors shall be provided at the end of each control bus for
connections to external power sources.
The voltmeter switch shall have the capability of selecting phase-to-phase voltages when
the potential transformer secondaries are open-delta connected and phase-to-phase and
phase- to-neutral when wye connected.

11.7.14.

Wiring

All interior wiring shall be neatly and carefully installed in wiring gutters or conduit and
shall be terminated at terminal blocks plainly lettered or marked in accordance with
Contractor's connection diagrams. Extra flexible wire shall be provided at hinge points.
Switchgear unit that are split for shipment shall be provided with all wiring required to
interconnect the switchgear units.

11.7.15.

Labels

A nameplate shall be provided at the front upper part of each switchgear for identification.
Nameplates shall be provided on the front of each compartment door for circuit
identification. Nameplates shall be provided for circuit devices mounted within the
switchgear, such as relays and other components. Circuit device nameplates shall show
the functional number or other designation of the device.
Nameplates shall be engraved in English.
Nameplates shall be of laminated plastic, engraved with black characters on a white
background and shall be fastened with stainless steel screws.

11.7.16.

Ancillary Equipment

All necessary accessories and special tools required for initial erection (if required),
inspection, testing, and future maintenance of each secondary unit substation and
individual transformer shall be provided.
The following shall be included as a minimum for switchgear:


Floor-running, crank-operated, breaker-lifting device, including operating handcrank and
yoke suitable for lifting the breaker provided



Removable closing handle for breaker



Set of special wrenches for breaker



Two portable test sets to test solid-state over- current tripping devices.
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11.7.17.

Factory Tests

After the switchgear is completely fabricated, it shall be subjected to and shall meet all
requirements of the production tests listed in IEC/IEEE standards.

11.8. Motor Control Center
11.8.1.

Scope of supply

The supply of the motor control centers and accessories shall include the
following:


Manufacturing of major components of the equipment.



Manufacturing and/or supply of all associated accessories including support structures
and platforms.



Implementation of manufacturer's standards and otherwise specified quality control,
inspection and testing of products in accordance with applicable standards.



Sizing and application calculations for systems and components and verification of all
specified sizes and quantities.



Preparation of specifications and design and shop drawings.



Preparation of installation data and drawings.



Preparation of commissioning and start-up manuals.



Preparation of operation and maintenance manuals.



Testing and certification of specification compliance for all products and test reports.



Delivery of all materials and equipment to the site including unloading.



Special tools required for the installation, testing, inspection, maintenance and
operation.



Commissioning spare parts.



List of Recommended Operational Spare Parts.

11.8.2.

Vendor Document Requirements

Submittal of vendor documents shall include the following as a
minimum:


One-line diagrams



Outline and arrangement dimensional drawings



Material lists



Layout and installation detail drawings



Schematic diagrams (control schemes)



Wiring diagrams



Nameplate schedule



Equipment sizing/application calculations
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Manufacturer's catalog material for all equipment provided.



Color samples for coating and painting finishes.



Test reports for all factory tests and submit certification of type tests or tests to qualify
equipment design. Test reports shall show compliance with applicable standards.



Field test plans and field test reports

11.8.3.

General Description

Each motor control center shall be a coordinated factory-assembled unit, completely
wired and ready for connection to power and control cables. Motor control center shall be
600 V Class for indoor installation and in accordance IEC/IEEE.

11.8.4.

Switchgear ratings

The motor control centers shall be 600 V class suitable for operation on 400 V, 3 phase,
50Hz system. The switchgear shall be single front type and all combination of starter units
and feeder units shall be draw-out type.

11.8.5.

Busbars

Each vertical section shall be provided with a main three-phase horizontal bus at the top,
and with a three-phase vertical bus to distribute power to the combination starters and
feeder units in the vertical section. The main bus and bus taps shall be copper. Bus joints
shall have silver-to-silver contact surfaces securely bolted to provide low-resistance
contact. Both vertical and horizontal buses shall be held rigidly within the structure by bus
supports fabricated from materials which maintain their physical and dielectric properties
indefinitely under the service conditions.

11.8.6.

Enclosure

Each motor control center shall have totally enclosed dead-front construction, arranged in
a group consisting of vertical sections, each an independent structural unit. The vertical
sections shall be joined together side by side to form a rigid, freestanding assembly.
Each vertical section shall be a freestanding structure fabricated of a rigid steel framework
covered with sheet steel and reinforced as necessary to provide rigidity and flat surfaces.
Structural details of each section shall be the same as those of all other sections and
shall be so arranged that additional sections may be added to either end. Vertical
sections shall be divided by sheet steel barriers into individual compartments for each
starter or feeder circuit.
Each motor control center shall comprise approximately 230-cm high.
Each vertical section shall be provided with horizontal wireways at the top and bottom
which are isolated by steel barriers from the horizontal bus. These shall line up with
similar wireways in adjacent sections to form wireways at top and bottom for the full
length of the control center. Vertical wireways shall be free of live parts and shall contain
steel rod cable supports and removable front covers or hinged doors. Horizontal wireways
shall have removable front covers to permit access when installing cables.
Each vertical section shall be equipped with blank, steel, removable plates, top and
bottom, to permit drilling or punching of the plates for conduit entrance to the wireways.
Internal bus connections, equipment, material, and wiring connections shall be
completely accessible from the front of the assembly, so that mounting of the control
center against a wall will be possible.
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Control and feeder power cables will enter the motor control center assembly either from
the top and/or bottom. Suitable supports shall be provided within the motor control
center housing for power and control cables.
Shutters shall be provided in front of tapping points on the vertical busbars to enable
equipment to be rearranged while the MCC is live. Each combination starter or feeder
circuit compartment shall be completely segregated from neighboring compartments and
shall have its own door with hinges arranged so that the door will open a minimum of 90
degrees. The door shall remain in place when the circuit equipment is removed.
Unoccupied compartments which result from the manner in which the available space
within the enclosure is used shall be grouped, if possible, in one section, and combined
into one common space. This space shall be arranged into compartments of such size or
sizes as may be required for later subdivision.
The framework and fittings provided shall be suitable for later installation of circuit
equipment and doors of the sizes required.

11.8.7.

Combination Starter Feeder Units

Circuit breakers shall be molded-case, manually operated, three pole air circuit
breakers.
The combination starter units and the feeder circuit breakers shall be selected to safely
interrupt the maximum total prospective short circuit current of the system to which the
motor control center is connected.
Circuit breakers shall have a toggle-operated mechanism which shall provide positive
trip- free operation on over-current and shall provide quick-make and quick-break contact
movement under both manual and automatic operation
Motor starters shall be full-voltage combination magnetic type with molded case circuit
breakers. They shall have three manually reset thermal overload devices and shall be
wired for single-speed, non-reversing, reversing, or multispeed motors, as required.
Magnetic contactors shall be single-throw, shall disconnect all leads to the motor, shall be
provided with magnetic blowouts and arc shields, and shall be capable of interrupting
10 times the full-load current corresponding to the maximum power(kW/HP) for which
they are rated at the service voltage.
Each non-reversing starter shall be provided with two extra auxiliary contacts in addition
to contacts used for control and indication circuits. Extra contacts shall be suitable for
either normally open or normally closed use and shall be wired to terminal blocks.
Compartments shall be dead-front type with front mounting of the combination motor
starters of feeder units. Each combination starter or individual feeder disconnect unit shall
be individually baffled and shall have individual accessories. Feeder unit compartments
shall be arranged for a single molded-case circuit breaker, with a disconnect operating
handle on the compartment door.
All combination starter units and feeder units shall be drawout type, and units of the
same size and rating shall be physically interchangeable. Each unit shall be capable of
being easily withdrawn from the structure after disconnecting power and control leads.
Draw-out provisions shall include a positive guide rail system and stab shrouds to
absolutely ensure alignment of stabs with the vertical bus. Draw-out units shall have a tinplated stab assembly for connection to the vertical bus. No wiring to these stabs shall
extend into the bus compartment. Interior of all units shall be painted white for increased
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visibility. Units shall be equipped with side-mounted, positive latch pull-apart type control
terminal blocks rated 600- volts. Knockouts shall be provided for the addition of future
terminal blocks. It shall not be necessary to unbolt or otherwise work on live parts to
withdraw a unit. Wiring and terminal block arrangements on each combination starter or
feeder unit shall be identical to other units of the same size.
All drawout units shall be secured by a spring-loaded quarter turn indicating type
fastening device located at the top front of the unit. Each unit compartment shall be
provided with an individual front door.
An operating mechanism shall be mounted on the primary disconnect of each
combination starter and feeder unit. It shall be mechanically interlocked with the unit door
to prevent access unless the disconnect is in the OFF position.
A defeater shall be provided to bypass this interlock. With the door open, an interlock
shall be provided to prevent removal or re- insertion of the unit while in the ON position.
Padlocking facilities shall be provided to positively lock the disconnect in the OFF position
with from one (1) to three (3) padlocks with the door open or closed. In addition, means
shall be provided to padlock the unit in a partially withdrawn position with the stabs free of
the vertical bus. Facilities shall be provided so that authorized personnel may open the
door with the disconnect closed or operate the disconnect when the door is open.
Each combination starter shall have door mounted indicating lights (red for run, green
for stop). The green indicating light shall be off to indicate operation of the overload relay
or loss of control power. Test facilities shall be provided to enable testing of the starter in
the test position.
Solid state reduced voltage starters shall be provided, when required. The solid-state
reduced voltage starter shall be UL listed in the motor control center, and shall consist of
an SCR based power section, logic boards and paralleling bypass contactor starter. The
paralleling contactor shall be energized when the motor reaches full speed.
The outgoing motor starter feeder modules shall be any of the following depending upon
the requirement of control


DOL starter (below 20 HP)



Soft Starter (Above 20 HP)



Variable frequency drive component starter (Contractor shall consider the speed
control for the following items)

11.8.8.

Earthing

Each motor control center shall be provided with a main copper ground bus not less than
50 x 6 mm in cross section, running the entire length of the control center. The ground bus
shall be provided with a mechanical clamp-type connector at each end for ground cable
connections. All framework, metal enclosures and barriers, and non-current-carrying parts
of equipment shall be securely grounded, and earthing connections shall be brought to
the ground bus. The metal framework of the assembly may form part of the internal
earthing circuit, provided a solid and uninterrupted path is thereby assured; otherwise
earthing connections shall be provided.
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11.8.9.

Interlocks

A mechanical interlock shall be provided on reversing or multi-speed contactors of the
lever- type mechanism (with electrical contacts included) to prevent closing of one
contactor when the other is closed.

11.8.10.

Protection and Metering

Combination starter circuit breakers shall be equipped with an instantaneous magnetic
adjustable tripping element only. Feeder unit circuit breakers shall be equipped with
both thermal and instantaneous magnetic tripping elements. Feeder circuit breakers for
group of motors, transformers, or miscellaneous loads shall be manually operated. Circuit
breakers, fuses, and overload heater elements shall be temperature compensated for the
environment in which they will be installed.

11.8.11.

Control

The control transformer primary at each combination starter shall be connected to the
load side of the combination starter circuit breaker using phases 1 and 2 for all
starters. The control transformer secondary shall have one side fused and the other
side grounded. Control voltage shall be 110 Vac.
Motor starter shall be designed to accommodate two (2) auxiliary contact blocks, each
capable of a combination of up to four (4) normally closed or four (4) normally open
auxiliary contacts.

11.8.12.

Wiring

Control wiring shall consist of stranded copper conductor not less than 2.5mm2. Wire
insulation shall be type PVC wire, 600 V class, thermosetting and moisture-,heat-, oil-,
and flame- resistant.
All equipment shall be completely wired within the control center for control and operation.
All internal wiring shall be identified with slip on wire markers. Wiring requiring external
connections shall be brought to terminal blocks for attachment of external leads. All
external wiring shall be identified with duplicate cable tags. One tag, with black
lettering on white, shall be applied by use of a heat shrinkable sleeve, fire retardant,
resistant to industrial solvents, contaminants and sunlight. The second tag shall be
metallic, corrosion resistant and shall be installed by use of cable ties resistant to
industrial solvents, contaminants and sunlight. The cable shall be identified per the wiring
drawings with the service number (i.e. motor no., panel etc.). The cable identification shall
also show the source equipment (M.C.C., switchgear No. etc.). Wires shall be terminated
with full-ring, insulated, compression connectors.
The following starter wiring points shall be brought out to separate terminal block points
for external connections:


Both sides of the control transformer secondary.



Both sides of the seal-in contact.



Starter operating coil terminal normally connected to one side of the sealing contact.



Both terminals of auxiliary contacts.

Power cables shall be terminated using compression-type terminal connectors provided
for all power cables. Power cables will be rubber-insulated with neoprene or Hypalon
jacket.
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The motor space heater circuits shall be factory wired from the heater circuit breaker in
the distribution panelboard to the terminal board in each starter compartment for remote
connection. One phase of the motor space heater circuit shall be wired through a
normally closed (i.e., b) auxiliary contact for automatic heater energizing when motor is
stopped. One branch circuit breaker shall be provided in the motor control center space
heaters for manual switching of heaters.
Terminal Blocks shall be provided for all secondary and control wiring requiring external
connections.

11.8.13.

Future Requirements

Where future space is required, it shall be provided complete with guide rails, separator
bars, and door, including operating-handle hardware ready to receive a future starter.
Each motor control center shall have approximately 20-percent or minimum of two spare
units.

11.8.14.

Painting

Motor control center shall be thoroughly cleaned after fabrication. All surfaces shall be
phosphate treated and given a prime coat of rust-inhibiting paint.

11.8.15.

Labelling

A nameplate shall be provided at the front upper part of each motor control center for
identification.
Nameplates shall be provided on the front of each compartment door for circuit
identification. Nameplates shall be provided for circuit devices mounted within the control
center, such as relays and other components. Circuit device nameplates shall show the
functional number or other designation of the device.
Nameplates shall be engraved in English.
Nameplates shall be of laminated plastic engraved with black letters on a white
background.

11.8.16.

Accessories and Special Tools

All necessary accessories and special tools required for initial erection, inspection,
testing, operation and maintenance of each control center shall be provided.
One portable test set shall be provided for testing solid-state over current trip
devices.

11.9. Batteries and Battery Systems
11.9.1.

DC Battery and Battery Charger:

The nominal voltage of DC systems shall be 110Vdc.
The system shall be ungrounded and shall be provided with a suitable ground detection
system.
The duration of dc loads except switchgear and relays shall be taken to be 30 minutes.
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The battery shall be lead-calcium or lead-antimony type. Supplementary cells shall be
provided for boost charging in case of charger failure.
The battery shall be mounted on two tier steel racks and shall be provided with all
accessories and fittings to make a complete installation.
Battery shall have its own 3-phase AC solid-state charger; rated to carry normal load
including inverters of vital ac power supply and fully recharge in no more than twenty-four
hours.
The charger shall be provided with all instruments and protective devices required to
detect all abnormal conditions and provide suitable alarms and isolation of the charger
including fault conditions where the battery may be discharged through a fault in the
charger.

11.9.2.

DC Distribution Board:

Distribution boards shall receive 110-Vdc power from the substation battery and battery
charger and distribute same to all dc loads.
Each breaker shall be quick make, quick break, employing thermal means of overload
protection supplemented by instantaneous magnetic short circuit trip. Each breaker shall
have a common trip causing an overload on one pole to trip both poles. (High rupturing
capacity fuse gear may be used if battery size results in short circuit current beyond the
rating of standard commercially available molded case breakers.)
All bus work within the distribution board including the live side of branch circuit
breakers shall be completely insulated. The incoming battery positive and negative leads
shall be run in separate nonmagnetic conduits.
The distribution board shall be located as close as possible to the
battery.

11.10. Standby Generator
Standby generating set shall be provided for the backup power source of the DEWATS.
The standby generator shall have enough capacity to supply power to all of necessary
loads during blackout. The rated power of standby generator shall be considered to run
the 100% loads of entire plant.

11.10.1.

Fuel tank

A fuel tank with sufficient capacity for fifty (50) hours continuous operation of the standby diesel
generating set shall be located in an accessible area. The fuel tank shall be double-walled and
mounted in a concrete enclosure that is large enough to contain the entire contents of the fuel
tank. The fuel tank shall be provided with a refueling mouth, drain tap, and oil level indicator,
which indicates the oil volume. All drains shall be routed through a suitably sized oil separation
pit.

11.10.2.

Standby diesel generator

The diesel engine shall have a continuous rating and shall withstand 110% overload operation
for one (1) hour. The rated speed shall be 1500 min-1 or less. The cooling system shall be a
water-cooled type and shall be provided with an integral fan. The starting system shall be a
starter motor with batteries and necessary accessories. The engine shall be supercharged in
order to increase combustion efficiency. The engine shall be provided with a speed governor
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device, and the speed variation rate at full-load rejection shall be controlled to 110% or less of the
rated speed
The generator shall be of a 3-phase, synchronous, horizontal design. It shall also have a
continuous rating and shall withstand 110% overload operation for one (1) hour. The rated power
factor shall be 0.8 (lag), and the rated speed shall be the same as the diesel engine. The
generator shall safely withstand 120% of the rated speed at no load and no excitation for one (1)
minute without any mechanical damage. The cooling system shall be an air-cooled, free
circulation type. The excitation system shall be a static or brushless excitation system, and the
capacity of the excitation system shall be greater than 110% of the capacity determined by the
generator requirements.

11.10.3.

Control System

The standby generator shall be capable of being started and stopped by manual switching on a
control panel adjacent to the standby generator and automatically operated by the common PLC.
A changeover switch for the generator to select manual control or automatic control shall be
mounted on the control panel.
The standby generator shall automatically start when the power input into the WWTP breaker
cubicle is interrupted. After the generator starts, the automatic transfer switch shall change the
AC power source of the station service loads from the WWTP transformer cubicle to the standby
generator. When the AC power supply from the station service transformer cubicle is recovered,
the WWTP power source shall be automatically switched to the station service transformer
cubicle, and the generator shall stop.
The standby generator set shall be provided with appropriate protection devices, and fault
indications and the status of the standby generator shall be monitored by the common. The
protection system shall include, but not limited to, the following devices.
Classification

Protective Function

Description

Low Iubrication oil pressure
Cooling water temperature rise
Cooling water decreasing
Severe fault

Over speed
Incompletion
sequences
Overvoltage

of

- - The alarm bell sounds, the generator
breaker trips, and the engine stops.
start- - The starter circuit locks so the engine
does not restart.

Low voltage
Emergency stop
Major fault
Minor fault

11.10.4.

Ground fault

- The alarm bell sounds
generator breaker trips.

Low voltage of batteries

- The alarm buzzer sounds.

Overcurrent

and

Low fuel oil level

Other

The standby generator shall be installed in the standby generator cubicle with air-supply and
ventilation equipment that are capable of providing a sufficient quantity and quality of air for
operation of the diesel engine and human health. The cooling water, lubricant, and combustible
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air system shall be equipped with necessary measuring instruments such as thermometers,
pressure gauges, and relays.

11.11. Local Push Button Station
Manufacture and supply of local ON / OFF push button stations shall conform to the
following.

11.11.1.

General

In order to make ON and OFF operations of electrical drives, these stations shall be
located near each drive. These push button stations shall be in STS 304 enclosure
conforming to IP55. These stations shall have on and off push buttons with elements.
These stations shall be mounted in channels which shall be erected near each drive.

11.11.2.

Construction Features

Local on-off push buttons shall have the following features.
l.

Weather-proof, suitable for mounting on wall or steel structures. The enclosure shall
be STS304.

m. Provided with a degree of protection of not less than IP: 55 for indoor applications.
n. The cable entry shall be from the bottom.
o. Ammeters shall be provided in the local start / stop push button stations for controlling
motors of rating 20 HP and above.

11.11.3.

Push Buttons

p. The Start/Stop push buttons shall be of the momentary contact push to actuate type.
q. The stop push buttons shall be of stay put type with mushroom knobs.
r.

Start push buttons shall be green in color. Stop push button shall be red in color.

11.12. Cabling System
11.12.1.

Cable Ratings

All cable ampacities shall be calculated using 40°C air ambient temperature and in
accordance with IEC/IEEE Standards. Cables routed in ducts shall be reviewed
individually for current carrying capacities. When routed in ducts, power cables shall be
located in outer conduits only. Power cables routed in raceways, and conduits shall be
reviewed for ampacity, on a case-by-case basis. All power cables shall be sized for
maximum loading under worst operating conditions. An additional margin of 30% shall be
allowed in sizing feeders which would have future load growth
Minimum size of power cable shall be calculated on the basis of maximum
permissible voltage drop and available short circuit levels, but in no case shall be less than
4mm2.
Minimum size of control cable shall be 2.5mm2.

11.12.2.

Cable Construction

LV cables shall have copper conductors and HV cables shall have aluminum
conductors.
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Power Cables rated 600 V and above shall have XLPE insulation and neoprene or PVC
jacket. Cables may be single conductor, triplexed or multi conductors. The minimum
thickness at any point shall not be less than 90% of the average thickness.

11.12.3.

Cable Trays and Supports

Trays shall be of aluminum ladder-type construction, with maximum 22.5-cm rung
spacing.
Ladder type trays shall be of welded construction, with formed rungs providing
curved nosings for cable drops directly from tray bottoms. With welded construction,
adequate electrical conductance shall be effected between sides and bottoms of trays
along lengths of trays, across tray couplings and fittings, and through supports to ground.
Fittings such as horizontal and vertical bends or ells, tees, crosses, reducers, and
dropouts, as well as tray couplings, shall be used in making up tray systems. Horizontal
and vertical bends at odd angles shall be effected by cutting 90 and 45 degree bends
or ells as necessary, and making up connections using commercially available adjustable
splice plates. Tray runs shall be continuous, using factory formed fittings, except for
vibration isolation gaps hereinafter provided for.
Tray covers shall be installed over all solid-bottom trays and fittings, and for the vertical
tray runs penetrating floor levels and extending to not less than 2.4 meters above. Top
tray and fittings in layers of ladder-type trays (or single tray) located outdoors, under
grating floors, or adjacent to stairs, platforms, or catwalks in open areas or located below
piping or mechanical equipment which may produce spillage shall have covers. Tray and
fitting covers shall in all cases be solid, flanged covers of the same material as the trays;
of a design which will shed water readily when installed on horizontal or inclined tray runs,
and with tray clamps for fastening. Covers shall mount directly on trays and fittings except
where intentional spacing from top of tray is provided for improving ventilation. No drilling
of trays shall be required for installation of cover clamps, which shall extend under tray rail
bottoms.
Tray couplers, except at expansion couplers, shall be capable of carrying 1.5 times
design loading for trays when tray couplings are located at center of span between
supports. Coupler joints shall be of the high-pressure bolted type, or of other suitable
design. Design shall be such as to provide for adequate electrical conductance across
joints.
Expansion couplers of the same manufacture as the trays shall be provided for installation
in tray systems when the continuous straight length of tray exceeds 15 meters. Tray
expansion joints or expansion couplings also shall be planned to coincide with
structure expansion joints. A 10 mm gap shall be figured in tray runs spanning between
fixed and vibrating structures, the gap electrically being closed for earthing purposes
by a flexible braid bonding between tray ends.
Support shall be provided within 150 mm adjacent to each side of any bend, ell, tee, or
cross, and adjacent to ends of tray runs .No less than two supports shall be provided for
each individual section of tray.
Cable trays, accessories, and fittings shall be free of any rough or sharp
edges or projections which could cause damage to cable insulation or
jackets.
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11.12.4.

Conduits

All conduits shall be of PVC or G.I pipe. Flexible conduit shall be formed from one
continuous length helically wound strip aluminum with adjacent edges securely interlocked
to prevent separation during flexing.
Couplings, connectors and fittings shall be of type specifically designed and manufactured
for the purpose. These fittings shall be compatible with the conduit and the equipment
and devices where conduits are terminated.

11.13. Lighting Design
Lighting system should be provided with adequate lighting fixture as per illumination
calculation & layout for light/power points.

11.13.1.

Yard lighting

The street light shall be provided to meet required illumination level. Effective yard and
building lighting systems shall be incorporated within the treatment plant site in order to
provide sufficient illumination for operation and maintenance scheduled to be carried out
during day and night periods. In addition, the entire treatment plant site shall have
sufficient street lights and perimeter lights for safety and security.

11.13.2.

Lighting system

This section covers supply and installation of all equipment necessary for a complete
lighting system. Equipment shall include lighting panels, lighting distribution boards,
lighting fixtures, poles, and cables, switches, ceiling fans, receptacles, conduits, wires and
miscellaneous hardware necessary to complete lighting work.
It shall be the responsibility of the contractor to work out a detailed layout for the lighting
fixtures offered by him in order to provide the specified level of illumination. The contractor
shall be responsible for measuring the levels of illumination after installation and establish
compliance with the specification. The number and type of fixtures offered shall be
indicated in his bid. Energy efficient lighting fixtures shall also be used wherever possible
in place of the suggested ones and contractor shall furnish the details accordingly. The
final layout of the lighting fixtures shall be furnished for the approval before
commencement of installation. Control of lighting circuits should be with miniature circuit
breakers. Following points shall be taken into account while designing the lighting system.


In each lighting circuit only 1000 watts single phase lighting load is permitted.



The fixtures shall be suitable for operation on a nominal supply of 230 volts. Single
phase, 50 Hz A.C. 2 wire with a voltage variation of +/- 10%.



All fixtures shall be designed for minimum glare. The finish of all parts of the fixtures
shall be such that no bright spots are produced, either by direct light source or by
reflection.



For multi lamp fluorescent fittings, the circuit should be designed in such a manner as
to reduce the stroboscopic effect to the minimum.



The ballasts shall be copper wound, have a long service line and low power loss.



The ballasts shall be of the inductive and heavy duty type, filled with polyester or
equivalent. They shall be free from hum and protected from the atmosphere. HPSV
lamp ballasts shall be provided with taps.
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For multi lamp fittings, a separate choke shall be provided for each lamp.



All lighting fixtures shall be supplied complete with lamps and all necessary
accessories and control gears for their satisfactory operation.



Lighting fixtures shall be equipped with all components required for their satisfactory
performance. Fluorescent lighting fixtures shall be of high power factor type and shall
be supplied complete with lamps, control gear and accessories. All lighting fixtures
shall be complete with necessary mounting accessories.



The outdoor lighting system shall be equipped with timer and associated electrical
devices for automatic switching in and switching off operation at desired time.

1) Lighting System Requirements
The design, manufacture and performance of equipment shall comply with all currently
applicable statutes, regulations, and safety applicable to the locality where the equipment
will be installed. Nothing in this specification shall be construed to relieve the contractor of
his responsibility.
The following shall be considered while designing lighting system.
-

Maintenance factor

0.8

-

Ceiling reflection factor

0.3

-

Wall reflection factor

0.5

-

Floor reflection factor

0.1

-

Minimum mounting height

3.0 meters

-

Levels of illumination


Control room and Laboratory : 500Lux



Office and Electrical Room : 300Lux



Mechanical room and Pumping station : 200Lux

The Contractor shall supply, install, test and commission a complete system of lighting,
fans and power receptacles in accordance with the approved lighting drawings and in
accordance with relevant Nepal/IEC Standards.
In addition to the above, the installation shall conform to other relevant Standard Codes of
Practice of IEEE and Nepal Electricity Rules.
The Contractor shall supply all lighting switches, ceiling fans, power receptacles,
distribution boards and lighting panels complete with switch fuse, junction boxes, pull
boxes, terminal blocks, glands, conduits and accessories (elbows, tees, crosses, bends
etc.), and supporting and anchoring materials to make the installation complete. The
Contractor shall also supply all lighting fixtures complete with fluorescent tubes /
incandescent lamps, sodium vapor lamps and lighting cables.
Receptacle and lighting fixtures shall be fed from different circuits or lighting panels.
All receptacles and switches to be installed in offices, control rooms and other decoratively
finished areas shall be flush mounted within the wall .Those in other areas shall be wall or
column mounted.
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Socket outlets shall not embody fuses as an integral part of them. The switch controlling
the socket outlet shall be in the live conductor.
2) Lighting Panels
The lighting panels shall be dust-tight, vermin-proof, sheet steel, and enclosed type. Sheet
steel for fabrication shall be minimum 2.0 mm thick and shall have a smooth surface free
from flaws and warps. Louvers and vents if provided shall be properly screened to prevent
the entry of insects and foreign materials.
Sheet shall be degreased, pickled and phosphated before painting. Painting shall consist
of two coats of suitable epoxy primer and two coats of approved final epoxy paint.
The outgoing and incoming circuits shall be suitably arranged.
The panels shall be provided with all accessories necessary and usual for their efficient
operation and shall be provided with adequately sized cable glands for incoming circuits.
Cable glands shall be of the compression type suitable for armored cable. It shall be
possible to take out outgoing circuits from top or bottom. The knock out plates for conduit
entries at the top and bottom for outgoing circuits and for spare circuits on each panels
shall be provided.
Circuit identification tags shall be provided on each incoming and outgoing circuit and
shall be engraved or screen painted, or anodized aluminum or plastic sheet.
The panels shall be provided with two distinct earthing terminals for connecting earthing
conductor of 25 mm x 3 mm galvanized iron flat.
3) Wiring


The work shall comprise wiring from lighting panel in suitably sized 2mm thick
(minimum) PVC conduits, supported on walls, ceilings etc., at intervals of 600 mm,
installation of light control switches and receptacles housed in stove enameled steel
boxes, earthing with 14 SWG copper conductor continuous wire run outside along the
conduit and clamped at every 1000 mm interval and termination of wires at lighting
panel, light control switches, receptacles, lighting fixtures, etc., as required.



The supply of all the items for the work detailed above such as 650 V grade.
2.5/4mm2, copper conductor PVC insulated wires, 5A/15A switches, PVC conduits and
accessories (such as junction boxes fabricated from 16 SWG sheet and complete with
gasket, knockouts for conduit, entire earthing terminal with bolt, nut and washer, 14
SWG copper earthing with flexible conduit etc., shall be included in the Contractor's
scope. All work necessary for fixing of boxes, conduits etc., together with the supply of
necessary hardware, is also to be included in the Contractor's work.

11.14. Earthing and Lightning
11.14.1.

General

All Earthing throughout the project shall be designed in accordance with IEC/IEEE
standards.
System and equipment earthing shall be provided by a ground loop or grid consisting of
multiple spaced ground rods interconnected by adequately sized bare or insulated
copper cable.
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System and equipment earthing shall use a common ground loop or grid, wherever
possible. Separate earthing conductors shall be run from the systems (transformers
neutrals) and equipment to terminate on the ground loop or grid via wall mounted ground
bus.
The lightning protection system shall be provided with separate ground rods, one for each
down conductor. The down conductor shall be directly connected to ground rods. These
shall be interconnected below grade to the system and equipment ground loop or grid.

11.14.2.

System Earthing

All low voltage power distribution systems shall have supply transformer secondary
neutrals directly grounded.

11.14.3.

Equipment Earthing

The metal frames of all electrical equipment, machinery, lighting fixtures, enclosures,
raceways, cable trays, outlet boxes, appliances and non-electric equipment in close
proximity to electrical equipment shall be grounded for safety.
Two earthing connections shall be provided to the frames of large electrical
equipment such as unit substations, power transformers, motor control centers and
switchgear.
Metallic poles, posts, luminaire housings and such non-current carrying metallic parts
shall be grounded. Individual ground rod for each pole shall be provided, except in areas
where concentration of poles, or bollards is heavy, in which case earthing may be
accomplished with earthing conductor(s) run from the service panel, or the nearest ground
rod.
All communications equipment over voltage protection system devices shall be directly
grounded to the facility ground rod, grid or loop. Ground leads from power
distribution systems or facility metalwork shall not be shared by the communications
equipment over voltage protection device ground lead.

11.14.4.

Lightning Protection

Lightning protection should be provided for buildings / high rise structures. Lightning
protection shall complied with IEC/IEEE and NFPA .

11.14.5.

Earthing System Components

1) Ground Rods.
Ground rods shall be copper, copper clad steel (copper should be metallically bonded
to steel core). They shall be driven below grade into undisturbed earth. Connections
between rods and earthing conductors shall be bitumastic painted on completion and
mastic taped.
2) Buried Copper Conductor.
Copper conductors used for lightning protection shall be
bare.
Earthing conductors should be tinned where the corrosion risk is high, otherwise untinned conductors should be used.

Construction of DEWATS at Gokarna & Hanumanghat

6a-238

Section 6 - Employer’s Requirements

Maximum use shall be made of earthing conductors installed at least 7 m away from
buried steelwork. This applies particularly to the grid conductors extending through
plant area. Where this is not possible, earthing conductors linking equipment and ground
grid conductors shall be PVC insulated, Connections should be thermite welded or
compression types and coated with bitumen compound protected by green PVC tape.
An engineering analysis shall be made of the ground systems and materials in
conjunction with the cathodic protection system, to determine if copper rods and ground
wires are sacrificial to building steel and, if so, to calculate the amount of extra thickness
required to compensate for the accelerated corrosion of the copper.

11.15. Fire Alarm System
11.15.1.

System Description

The Fire Alarm system shall be an addressable Microprocessor based
system.
Each building for which a fire alarm system is to be provided shall have
an independent system.
Fire alarm
comprise

system

shall

s.

Addressable microprocessor based Fire Alarm Control Panel.

t.

Microprocessor based Repeater Fire Alarm Panel.

u. Custom made Graphic Annunciator Panel for the buildings having more than 3 zones.
v.

Conventional or intelligent and addressable detectors, manual stations, bells, horns
and strobes.

The system shall be electrically supervised against short, ground and open wiring faults
in the detection circuit, alarm circuit, alarm and trouble relay coils and, extinguishing
system release circuit (if any). Any of these faults occurring shall cause an audible and
visual trouble indication at the control point.
The system shall be capable of being expanded at any time and shall have no limitations
as to the number of heat detectors or manual stations per zone. The system shall be
capable of having ionization, thermal, photo-electric and flame detecting devices
connected across the same set of wires.
The alarm and trouble condition for each building shall also be relayed, through a set
of controls to the main fire alarm annunciator panel where provided, and to the Central
Fire Station.
The system design shall ensure that an alarm signal from any manual station (fire
condition) overrides a trouble signal (fault condition).

11.15.2.

System Operation

The operation of any of the detecting devices such as fire alarm manual station,
automatic detector, water flow sensing device in automatic sprinkler and standpipe
systems, etc., shall cause the following functions:
w. Visually indicate at the Fire Alarm Control Panel the zone under alarm condition.
x.

Activate audible alarm devices in the affected zone or throughout the building, and at
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the control panel.
y.

Automatically operate fan shut down control and fire doors, if provided.

z.

Visually indicate at the fire Alarm annunciator panel(s), if provided remote from the
Control Panel, the zone which has activated the device.

aa. sound the audible signal at the annunciator panel(s).
The system will be connected to the telephone interface point so that one common fire
and trouble signal is relayed to the Central Fire Station.
Alarm signals once initiated shall be silenced only through a reset device inside the
control panel, accessible only to authorized personnel, coincident with the reestablishment of normal conditions at the operated station or detector.
Alarm signal from a manual fire alarm station (fire condition) shall operate irrespective
of trouble condition.

11.15.3.

Detector Selection

Automatic detection systems shall be designed and installed as required by codes.
Some detection systems may be provided in excess of code to protect special hazards or
critical equipment. In these cases, the typical operating characteristics of each detector
must be compared to the proposed application. The quantity of fuel, ignition sources, size
of the room, value of the contents, costs of the detectors and ambient conditions
(temperature, humidity, corrosion, HVAC, etc.) must all be considered.
Fire detectors shall be selected based on the burning characteristics of the materials
present and the nature of location they will be used to protect.

11.15.4.

Detector Location

After the detector type has been selected, the detectors can be located within the space.
The nominal rated spacing was developed using a smooth ceiling 5 m high and shall
be adjusted for other conditions.
Smoke and heat detectors shall also be located away from air supply vents and dead
air spaces. All detectors shall be located to avoid localized sources of "false" alarms.
To be most effective, both smoke and heat detectors must be located on or near the
ceiling of the space to be protected because that is where smoke or hot gases initially
collect. They shall not be located near openable windows, supply duct outlets, or other
ventilation sources that would interfere with the natural air currents nor near any
obstruction that would prevent smoke or heat from reaching the detector.
In case of heating and ventilation system, where smoke detectors are used to initiate
signals to shut down fans or to close dampers, they are installed in the return air ducts of
heating, ventilating and air-conditioning systems, to prevent the circulation of smokecontaminated air.

11.15.5.

Fire Alarm Control Panel

Control panels shall be designed to meet the unique requirements of each building and
occupancy. The building area may be divided into zones by floors or as required to allow
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for accurate and rapid determination of the fire location and the type of systems being
activated.
Zone configuration shall consider fire zones, means of egress and areas of risk.
Maximum area per zone shall not exceed 2000 m². Buildings of 300 m² or less may be
considered as a single zone.
Control panels shall have spare zone capacity. Panels shall have minimum of two zones,
even though the building may be a single alarm zone.
The control panels shall be a multi-processor based networked system designed
specifically for fire and smoke control. The control panels shall include all required
hardware, software, and site-specific system programming to provide a complete and
operational system.
The control panel shall be diagnostic type and shall be designed such that interactions
between any applications can be configured and modified using software provided by
a single supplier.
When the panel is used with addressable fire detectors, the panel shall be capable of
providing a signal which shall indicate Fire/Fault zone along with the detector which has
operated by means of a digital Liquid Crystal Diode (LCD) display.

11.15.6.

Bells and Horns

Bells or horns shall normally sound throughout the building. However, in a complex of
buildings connected by covered walkways open to the outside, each building may be
considered separate and the system may be designed to sound only the bells in the
building from which the alarm signal originated. This will minimize disturbance of everyone
else in the complex.

11.15.7.

Power and Wiring Detectors

Power to the control panel must be fed from a reliable source of supply which will not be
disconnected for maintenance on other electrical systems. The circuit breaker shall
be labeled "Fire Alarm - Do Not Switch Off" and shall be capable of being locked.
Standby power shall be available to the system in case of mains power failure. This shall
be from nickel cadmium batteries in the control panel.
All wiring shall enter panels from the bottom to prevent moisture from entering the
panel through the conduit. Minimum size of wire shall be 1.5mm² stranded copper. All
wires shall be numbered and labelled. Under no circumstances shall cables other
than Fire Alarm cables, be installed in fire alarm raceways.

11.16. Electrical Material
11.16.1.

Panelboards

Power distribution panelboards and lighting and receptacle panel-boards shall be surface
or flush mounted, and shall be dead-front, circuit breaker type with copper buses. The
panelboards shall be provided with main lugs only or main breaker and number of branch
breakers as required by Contractor. There shall be a minimum of 20% spare branch
breakers.
The voltage rating, current rating, number of phases and number of wires shall be
as required by the design. All four wire distribution panelboards and lighting and
receptacle panelboards shall be provided with a full capacity neutral bus.
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All panelboards shall be provided with a separate earthing bar bonded to the
enclosure.
The panelboard enclosures shall be top or bottom feed, 3 wire single phase or 4 wire 3
phase. The enclosures shall be provided with hinged cover and lock. All locks shall be
keyed alike. All outdoor panel boxes shall be watertight, dust-tight and corrosion resistant
in IEC 60529.
Front shall be of code gage sheet steel with gray finish. Fronts shall be provided with
adjustable trim clamps for securing the front of the box.
The panelboards shall be installed in accordance with the manufacturer's installation
instructions. The panels shall be mounted so that the height of the top operating handle
when in its highest position will not exceed 1980mm from the floor.
Single phase, three-wire panelboard bussing shall be such that any two adjacent singlepole breakers are connected to opposite polarities in such a manner that two-pole
breakers can be installed in any location. Three phase, four-wire bussing shall be such
that any three adjacent single-pole breakers are individually connected to each of the
three different phases in such a manner that two or three-pole breakers can be installed at
any location.
A directory holder with protective covering shall be provided on the inside of each door.
Directory shall describe each branch circuit as to control.
Panel and switchboard wiring shall be generally in accordance with these specifications.
Wire type shall be thermo-setting, moisture-, heat-, oil-, and flame resistant. Enclosures
with hinged doors shall have extra flexible wires. Minimum control wire size shall be
2.5mm². Current and potential transformer secondaries shall be wired with a minimum of
6mm². Terminal blocks for current transformer secondary wires shall be short- circuiting
type.
Special low level signal cables and connectors shall be adequately shielded from the
electrostatic and electromagnetic fields. Shielded cables shall have shield ground adjacent
to the signal wire.
Lighting fixture drop wires on incandescent and high intensity discharge lamps shall
have high temperature silicone rubber insulation with glass braid jacket. No splicing of
wires will be allowed in any wiring or cable system.
All wiring shall be identified with duplicate cable tags. One tag with black lettering on
white, shall be applied by use of a heat shrinkable sleeve, flame retardant, resistant to
industrial solvents, contaminants and sunlight. The second tag shall be metallic,
corrosion resistant and shall be installed by use of cable ties resistant to industrial
solvents, contaminants and sunlight.
The cable shall be identified per the wiring drawings with the service number (i.e. motor
no., panel etc.). The cable identification shall also show the source equipment (MCC,
switchgear number etc).
All circuit breakers for panelboards shall be quick-make, quick-break with thermalmagnetic trips. All circuit breakers shall be suitable for operation at 40C.
Multiple circuit breakers in panelboards shall be of the common trip type having a single
operating handle.
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Shunt trips shall be provided where required by the
design.
Where specified, adjustable instantaneous trip magnetic-only circuit breakers shall be
provided.
Circuit breakers shall be suitable for mounting and operating in any
position.

11.16.2.

Boxes and Cubicles

F abrications for boxes shall be of welded construction with hinged covers and positive
means of keeping boxes closed. Boxes exposed to the weather shall be of weatherproof construction with continuous welds and suitable cover gaskets. All welds shall be
ground smooth.
Terminal blocks of approved type shall be installed in all instrument cabinets in adequate
quantity and position.
Means to permit draining accumulated condensation shall be provided in the bottoms of
all boxes.
Identification tags shall be mounted on boxes, with 2-cm high letters, in English.
Boxes having volumes of less than 1600cm3 may be installed without support other
than from connecting conduit where two or more rigid metallic conduits enter and
accurately position each box.
Boxes for installation in concealed raceway systems shall be provided with extension rings
or plaster covers, permitting setting flush with the finished surfaces. Pull boxes shall be
constructed of code gage galvanized sheet metal, and shall be provided with screwfastened covers. All boxes shall have a earthing clamp.

11.16.3.

Wiring Devices

Single and duplex receptacles shall be 230 V.
Weatherproof Receptacles: Weatherproof receptacles shall be corrosion resistant mounted
in a box with a gasket, weatherproof, cast-metal spring hinged cover plate over the
receptacle.
Receptacle current ratings shall be adequate for the application but no less than 20A.
Matching plugs shall be provided. No separate adapter will be allowed for plugging in the
equipment. Equipment requiring more than 50A shall be wired to a termination box, splice
box or switch.

11.16.4.

Disconnect/Safety Switches

All switches shall be heavy duty type with electrical ratings as shown on drawings or as
required by the application. Switches for motors shall be horsepower rated.
Switches shall have door interlocks that prevent the door from opening when the
operating handle is in the "ON" position. The handle shall be capable of being padlocked
in the "OFF" position.
Switch operating mechanisms shall be non-teasible, positive action, quick-make and
quick-break.
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11.17. Installation
11.17.1.

Switchgear and MCCs

The installation of the switchgear, MCCs and all related equipment and components
shall include as a minimum the following:


All work required for delivery, storage and installation of the switchgear and related
equipment.



Implementation of all manufacturer’s recommended practices and applicable standards,
quality control, inspection and testing procedures.



Commissioning and energization of the switchgear and related equipment.



Preparation of "As-Built" drawings including revision of existing interface drawings



(Originals) to "As-built" condition.



all related work on existing systems to provide satisfactory interfaces and overall,
integrated systems.



test and verification of the operation of all components, assemblies, subassemblies,
control and auxiliary devices.



Installation of all AC and DC supplies and earthing conductors for earthing all the
equipment to the substation ground grid.

11.17.2.

Transformers

Installation shall include unpacking, assembly of separately shipped components in
compliance with drawings, foundation pads and the following tasks:


Installation shall comply with the requirements of IEC/IEEE and manufacturer's
recommendations including earthing connections of transformer and resistor.



Installation and anchoring of the transformer, on concrete foundation pads.



Connection and installation of all auxiliary equipment.

11.17.3.

Cable Tray

Hangers and/or posts shall be plumb and in line. Normal spacing of supports shall be
augmented with supplementary supports adjacent to offsets, tees, crosses, ells, tray ends,
or other regions of change of direction, discontinuity, or concentrated loads. As cable is
entered into trays, auxiliary stays shall be installed if needed to keep structures and trays
from going off-line, and any such straying shall be restored to position.
Trays shall have fire stops installed at floor and wall penetrations. To establish a fire stop,
all voids within a tray after cable installation shall be packed with fiberglass for a length of
not less than 150 mm.
Where cable trays penetrate outside walls, fire walls, and walls enclosing ventilating fans
or air- conditioned rooms, the opening shall be sealed in the same manner as required
for fire stops in tray runs except that in outside walls, flashing, counter flashing,
caulking, and sealing shall be installed.
Trays shall be secured by at least two bolts at each support. Bolts used for securing
cable trays to bracket arms shall present oval or round heads if within the cable
Construction of DEWATS at Gokarna & Hanumanghat

6a-244

Section 6 - Employer’s Requirements

containment section so that cable sheaths will not be damaged, and so that effective
ground will be provided electrically from trays through brackets to supports and structural
steel.
Tray and fitting covers shall be installed as required. Each tray and fitting cover shall
be secured near each end. No cable shall enter trays or exit therefrom through top of tray
where tray covers are required.
Tray blind ends shall be installed at tray dead ends. In the event the design provides
for cables to drop from one tray end into a tray below, tray dropouts shall be installed on
solid trays, while cables shall be trained over rungs of ladder-type trays.
Cable clamping devices and cable barriers for separating cables in a tray shall be
arranged so that they may be installed without drilling trays.
Temporary roller supports and multiple rollers or sheaves on changes in tray direction
shall be used in accordance with the manufacturer's recommendations.
All cable trays and their support systems shall be made electrically continuous by
having ground jumpers across all joints and be grounded at least once at approximately
every 15 meters with 10 mm2 stranded copper conductor bonding cable trays to structural
steel. Aluminum trays shall be insulated from their steel supports to prevent galvanic
action.
Trays shall be permanently identified at each end, tee or cross by 50 mm high
weatherproof stenciled tray number, or decals in accordance with the cable tray
schedule. Similar identification shall be affixed at each side of each wall or floor
penetration and over established walkway areas crossed by trays.

11.17.4.

Conduits, Ducts And Support

1) General
Conduit shall be neatly run and evenly spaced, with conduits parallel when in racks or
in banks. Conduits embedded in foundation or structure concrete shall be run as
directly as possible along the generally indicated route between end points, with a
minimum length and with a minimum of crossing, bending and cutting, but without creating
interferences with other installations.
Conduit runs shall be sloped for drainage, with no embedded low points, and with low
points in exposed runs provided with 3-mm diameter (approximate) weep holes for
drainage. Interior burrs due to drilling weep holes shall be knocked off. Where drainage
cannot be provided, all conduit ends shall be sealed after cable is installed, using an
approved conduit sealing compound to prevent water from entering conduit. Cut ends
shall be within 3 degrees of square with the conduit axis. Cut ends shall be reamed,
tapered or chamfered as required, and all burrs and sharp edges shall be removed. Ends
requiring threading shall have field run threads cut clean and true.
Conduit system shall be protected against damage during
construction.
2) Bends
Bends shall be free from cracks, crimps or other damage to the conduit or its coating, and
shall not have the pipe section unduly flattened.
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The equivalent of three 90-degree bends may be used in any run of 15 meters or less in
length, the number of permissible equivalent 90-degree bends being reduced by one for
each additional 15 meters or fraction thereof for longer runs. Conduits, pulling ells, and
pull boxes shall be added along a conduit run or along grouped runs if necessary.
3) Preparation
Before making up conduit runs, the interiors of all conduits, conduit bends, and fittings
shall be inspected and cleaned of all dirt, cuttings, chip at predrilled weep holes, and other
foreign material, using a swab, internal cutter, or other approved means. Conduit
materials shall be handled and installed so as to avoid scooping up or otherwise
containing debris.
In installing plastic conduits or ducts, no cracked or broken pieces shall be used,
and sections cracked or broken during or after placement shall be replaced. Exposed
ends of conduits runs, such as at manholes or handholes, shall have end bells installed
to present rounded edges.
4) Connections
All fittings on conduit runs having threaded connections shall be made up tight, with
full thread engagement. Joints shall provide structural rigidity and low electrical
resistance to ground across joints in metallic conduit runs.
Running threads and slip joints other than approved expansion fittings shall not be used,
but conduit unions shall be used where considered necessary. Conduit system shall be
made up using appropriate bushings, earthing bushings, connectors, couplings, reducers,
enlargers, chase nipples, locknuts, clamps and other fittings, and accessories. All
conduits shall have covers; gaskets shall be installed where installation is outdoor or
exposed to water. All conduits shall be accessible for maintenance.

11.17.5.

Boxes and Cubicles

Boxes and Cubicles shall be installed so that they will be level, plumb and properly
aligned, to present a pleasing appearance.
Supports for boxes shall be substantially made with auxiliary members of standard
rolled structural steel.
Terminal blocks of approved type shall be installed in boxes and cubicles as
required.
Boxes shall be spaced at least 9 mm from all vertical support framing to provide an air
space. Boxes mounted outdoors shall have drain fittings.
Boxes to be embedded in concrete shall be firmly attached to the forms so as not to
be disturbed when the concrete is placed. The box itself shall be protected suitably
against the possible filling of the box with concrete.
Cubicles shall be secured to foundations by means of expansion bolts or other
approved means, or shall be tack welded to sills leveled in concrete.
Identification tags shall be mounted on boxes and cubicles. All panels, cabinets,
junction boxes, and so forth, shall be identified at the time of installation by stenciled
markings as indicated on the drawings. Circuit designation cards in the distribution panels
and in lighting branch circuit panel boards shall be neatly typewritten or otherwise
mechanically printed. No free-hand lettering will be permitted.
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Conductors

Wiring and conductors shall be installed only when the raceway system has been
completed.
Wires and cables shall be pulled in conduits only after an application of suitable lubricant
that has no injurious effect on the insulation of the conductor. No oil or grease shall be
used.
Each power
conductor.

conduit

shall

contain

a

earthing

Splices and joints shall not be made in low voltage feeders or branch circuits except at
accessible splice or junction boxes, accessible raceway fittings or outlet boxes.
Conductors 6 mm2 or smaller may be joined with splice caps applied with proper indent
tools which provides deformation of the cap in two directions at right angle to each other
simultaneously. Conductors larger than 6 mm2 shall be joined by compression type
slicing sleeves. Split-bolt type connectors are not acceptable. Unless properly insulated
by the connector, all joints shall be insulated at least equal to the insulation of the
conductors. Splices and joints in wet locations shall provide a moisture seal equal to the
cable insulation.
Each cable shall be pulled into the particular conduit and/or cable tray designated for it
and shall be taken from the particular reel designated for the run. Where cable on
reels is provided with end seals, when portions of cable are pulled, and cut made, end
seals shall be established on cut ends.
Cables shall be visually inspected before, during, and after installation in accessible
portions for any evidence of cracking or blistering. Any observed faults shall be reported.
Cable attachments for pulling shall be patent cable grips, or other devices of suitable and
KUKL approved type. In using woven basket type grips, care shall be taken to avoid
damage to the cable end seal, which, irrespective of pulling method or type of grip used,
shall be made up and maintained during cable installation.
Special care shall be exercised to avoid damage at intermediate points on cable length
due to grip attachment, causing either excess wasted cutoff length or damage to
insulation and jacket which would later be concealed in conduits.
If difficult pulling occurs, required pull shall be checked and further pulling suspended
until KUKL approval has been obtained for revised pulling procedure. Suitable mandrel
shall be pulled through conduit or duct if partial obstruction or projections seem indicated.
Maximum pull tension shall not exceed manufacturer's recommended value for the
cable when measured by tension dynamometer. Suitable cable soap or other inert
lubricant may be used to facilitate pulling of cables, but petroleum base greases or other
materials harmful to insulation shall not be used. Irrespective of care used in pulling, it is
anticipated that damage may occur at area of gripping cable, and cutting off of
damaged ends or excess length allowed therefor shall be considered a normal part of
the work. After cutting, cable ends shall be sealed to prevent moisture ingress.
Cables having shop-installed plugs or connectors for plug-in terminations will not require
pulling through conduit, such runs being located so as to be able to be racked in cable
trays or troughs after insertion through floor slots or sleeves.
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All cables shall be neatly trained without
interlacing.
In manholes and handholes, pull boxes, or junction boxes having any dimension over 1 m,
all conductors shall be cabled and/or racked in an approved manner. In manholes,
unistrut or similar inserts will be embedded in manhole concrete for locking in rack arms.
Care shall be taken to avoid sharply bending or kinking conductor, damaging insulation or
jacket, or stressing cable beyond manufacturer's recommendations in pulling. Cable shall
be protected at all times from mechanical injury and from absorption of moisture at
unprotected ends. No damaged or out-of-place cables shall be acceptable.
Cable on cable racks, in cable trays, and upon entering or emerging from conduits shall
be formed to avoid bearing against edges of trays, racks, conduits, and conduit bushings
and their supports.
In cable trays, each cable shall be fed into trays and laid flat with allowance for
angles, offsets and branches and shall then be restrained temporarily in position in turn
on one side of each angle, branch or offset, and, working progressively along the cable
length, shall be formed to the changes in tray directions with additional temporary
restraints added so that the finished cables will lie flat and straight in the trays. As
additional cables are fed into trays, the same process shall be repeated so that cables in
trays shall be parallel and adjacent to each other. As each cable is trained in trays,
excess lengths shall be fed through and out of trays. When all cables of layer trays are in
place, permanent restraints (manufacturer's tray clamps) shall be applied. Sequence of
cables transversely in trays shall avoid unnecessary crossing of other cables when some
of the cables make turns into lateral trays, or upon entering or leaving a run of tray. To
facilitate visual tracing, cables in trays shall be laid in layers for the full tray width.
Where design has trays with cantilevered supports, cable may be fed into trays either
by pulling or by racking laterally into place to the extent that positions of pipes, and so
forth, permit lateral racking. Where tray supports are of trapeze type, all cable in trays will
require pulling, in which case rollers shall be installed as per manufacturer’s
recommendations.
Temporary or permanent covers shall be maintained over trays at all times, except
when necessary to uncover portions of trays actually being worked on, to prevent debris
from entering trays, to prevent welding or burning sparks from falling into trays, and to
prevent trays from being walked upon, either while empty or while containing cable.
In forming bends in cable, radius of formed bends shall be not less than 8 times the
diameter over non shielded cable jacket or 12 times the diameter over shielded cable
jacket unless manufacturer specifically allows smaller radius. T. Where excess cable
length has been fed into a tray, such excess length shall be backed out of tray. Final cut
on cable lengths shall be made, as necessary, after installation of cable in tray is
complete. No excess cable length shall be fed back into trays.
In other than horizontal runs in trays, enclosures, and pull box, cables shall be hung in
supports and grips designed for this purpose at intervals not exceeding 0.9 m. Where
control and instrumentation conductors pass through a common pull box, the group of
conductors or cables from each conduit shall be bound together.
Insulated cable extending to terminals and terminal boards or connections shall be
formed and neatly cabled or clamped at approximately 150-mm intervals between cable
entry point and terminals. Where outlet box, cabinet, cubicle, switchgear, or other
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terminal devices for cable are equipped with cable or wiring trays, troughs, or gutters,
sufficient length of each cable shall be pulled to permit a neat arrangement of all
entering cables in said trays, troughs, or gutters, with leads formed and cabled or
clamped thereafter as each conductor is brought to its terminal connection. No tangle box
work will be accepted.
After pulling, but before making cable terminal connections, cable ends shall be
exposed, rung out to determine if correctly installed, and each power conductor and 600V conductor shall be meggered. Instrumentation cable shall be checked only for
continuity, but record thereof shall be entered into each cable's record.
Immediately after pulling cable, cable identification and date pulled shall be recorded on
permanent tags, and entered into the raceway and cable control and record system sheets
or pulled cards. Tags shall be aluminum Dymo Tape, embossed or approved equal.
Plates for supporting cables and closing floor openings at entrance to equipment shall
be provided. Entrance holes for cable shall have installed around cable approved sealing
bushings, such as OZ Electrical Manufacturing Company Type GPE, or conduit
bushings where sealing is not necessary and bushings alone are permissible. Under
conditions where conduits do not drain or at points of likely entrance of water into conduit,
the work shall also include the packing or sealing at conduit bushings after cables are
pulled, using Johns- Manville Dux-Seal or approved equal.
In general, cable runs between boxes and equipment, between trays and cubicles,
between conduit and trays, between trays and cross trays at different elevations, or in
other transition situations, shall be adequately supported and protected. On short drops
between trays or between tray and conduit, no support or protection will be required for
cables of sufficient rigidity in sheltered locations. On vertical runs, cable shall be secured
to supports in other approved manner, such as by perforated nylon straps, by Kellems
grips and hangers, or by nylon screws, and nuts and washers.
At cable terminal locations where the conductor and cable insulation will be terminated,
terminations shall be made in a neat, workmanlike and approved manner by men
specialized in this class of work. Termination shall be made for each type and voltage
class of wire or cable in accordance with the instructions or recommendations of the
cable manufacturer. As required, stress cones shall be built back from high voltage
terminations as per cable manufacturer's recommendations.
Terminations generally shall be made using compression-type lugs, fittings, or connectors
for other than lighting circuits where connections to fixtures shall have the wire formed to
the terminal connection. Connections at motor leads and other similar connections to
insulated leads, current transformers, or buses shall be covered and taped in a manner
appropriate to the class of insulation originally on the conductor, with the tapping extended
over the terminal connector fitting and the terminal of the device to which the conductor
attaches. Tape shall be a material approved by cable manufacturer and suitable for the
purpose. Taping shall be penciled as appropriate on built-up tape terminations, using
either a pennant-type tape or by stepping and varying tape stretch, and with a non
tracking cover tape overall. All irregular connectors and surfaces shall be plastered
smooth with Amp Products Corp. "Amp-Putty" or equal before taping. All terminal taping
shall be painted with 3M Adhesive or Glyptol. In general, on low voltage terminations,
all moisture absorbing braids shall be cut back and securely bound by cording or taping
and painting to prevent unraveling. Insulation shall be neatly trimmed to attain a uniform
appearance which shall be standardized throughout the project.
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Wherever possible, cable entry to outdoor equipment, cubicles, or terminal boxes shall be
through the bottom to reduce moisture hazard.
Where cable is not entered into bottom of outdoor equipment, cubicles, or terminal boxes,
it shall be installed as follows:


Unarmored cable-side or top entrance: Through conduit connected to the equipment
connection box by means of a half coupling welded to the box. The cable shall leave
the conduit in a weather-protected location or by means of a weather-protecting service
head with a drip loop made in thecable.



Pothead terminations shall be as manufactured by PLM or approved equal. Type to be
used shall be determined by voltage, size, and number of conductors.

Conductors shall be rung out before any cable termination according to wiring diagrams.
Polarity or phasing shall be checked before connections are made.
Control and instrumentation conductors shall be tested for proper operation before
conductors are finally cut to length, shaped, and corded. If there is any question as to
proper operation before conductors are finally cut to length, shaped, and corded. If
there is any question as to proper connection, temporary connections for checkout
purposes shall be made with sufficient conductor length left uncut so that conductors can
be switched to other terminals without coming up short. Splices will not be accepted, and
any cables cut too short shall be replaced and installed at no cost to KUKL for either
material or installation. After correct connections are functionally established through
operating equipment, conductors shall be shaped for a neat terminal approach, cut to
correct length, reconnected to terminals in the specified manner, and corded or laced
to hold wiring in place in a workmanlike manner.
All conductor terminations for 600-V power, instrumentation and control cable shall be
made using compression-type connectors. Conductors in sizes 1.5mm2 through and
including 25 mm2 shall be terminated with crimp type, full ring (or rectangular) tongue
terminal connectors having conductor insulation gripping sleeves of nylon.
For conductor sizes 1.5mm2 through and including 6mm2 AMP pre-insulated diamond
grip, Type PIDG, or approved equal shall be used Conductors in sizes larger than 25
mm2 shall be terminated with two hole, long barrel, double indent, crimp-type lugs, such
as Burndy "Hylug," Type YA, or approved equal. Suitable crimping tools shall be provided
for the connector used, in accordance with recommendations of manufacturer of
connector. Coax terminal connectors shall be coax connectors suitable for Contractor's
cable and its impedance.
Lighting circuits will be considered as starting at lighting panels and extending to all
lighting outlets, receptacle outlets, and switch outlets on the load side of the lighting
panels. All portions of the system shall be tested to ensure satisfactory operation.
Connections shall be made to electrically operated devices installed as accessories to,
or assembled with other equipment and requiring external connections. Connections also
shall be made to contact devices of recording instruments and miscellaneous instruments
requiring wiring connections such as float switches, limit switches, thermostats, and
thermocouples.
Control cable terminations shall be made in accordance with wiring diagrams, using
color codes established by Contractor's designation for the various control circuits, or by
code marked wiring diagrams provided for this purpose. It is the intent that all pulled

Construction of DEWATS at Gokarna & Hanumanghat

6a-250

Section 6 - Employer’s Requirements

cables shall be terminated and in such manner that the various functions are performed
as intended. All checking out, testing, and reconnecting as necessary shall be
performed to satisfy these requirements.
After cables are pulled through a manhole, handhole or sleeve into a building, the ducts
shall be sealed around the cable with non-hardening sealing material that will not harm
the cable insulation.
Identify all power conductors by color coding as
follows:
Conductor
Phase A
Phase B
Phase C
Neutral
Ground

400V
Red
Yellow
Blue
Black
Green

If available cable does not contain colors corresponding to the table, color bands of
tape shall be applied to all exposed ends of conductor insulation.
Identify control wiring by color-coded, plastic-coated, self-sticking printed markers,
permanently attached stamped metal foil markers, heat shrink tubes with permatized
lettering or equivalent means. The identification of each control wire shall consist of a
unique number corresponding to schematic and wiring diagrams. Provide conductor
identification within each enclosure where a tap, splice, or termination is made. Identify
control circuit terminals on equipment also. Match terminal and conductor identification
with that shown on approved shop drawings. Hand lettering or marking wire tags and
terminals is not acceptable.

11.17.7.

Wiring Devices

Surface mounted boxes and supports shall be fixed to wood with wood screws or screwtype nails of equal holding strength; and with machine screws or welded studs on steel
work. Cast flush mounted boxes in concrete and grout into hollow masonry walls. In open
overhead spaces cast metal boxes threaded to raceways need not be separately
supported except where used for fixture support. Where bar hangers are used, attach the
bar to raceways on opposite sides of the box and support with an approved type
fastener not more than 0.5 meter from the box. Boxes installed in concealed raceways
systems shall be set flush with the finished surfaces. The location of all boxes shall be
easily accessible. Resolve interference with mechanical equipment or structural features
prior to installation.
Where several circuits pass through a common pull box, the circuits shall be tagged to
indicate clearly the electrical characteristics, circuit number, and panel designation.
Not less than one pull box shall be installed every 45 meters in conduit
runs.
The center of wall mounted receptacles shall be located at 300 mm above the finished
floor.
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11.18. Site Testing
11.18.1.

General

A. Site tests, in accordance with the applicable standards, shall be carried out to ensure
that the equipment and materials comply with the specifications and operational
requirements. All tests are subject to witnessing by KUKL representatives.
At least 8 weeks prior to scheduled tests, Contractor shall submit to KUKL an outline of
the procedures to be used in performing the site tests. This outline shall include a brief
description of the test equipment, connection diagrams, proposed tests and procedures,
test sheets, calculations, reference drawings and minimum/maximum test and
performance values in conformance with applicable standards which will be used to
determine conformance with the specification and acceptability of the equipment and
installation.
On completion of installation and prior to final acceptance, each component of each
system shall be tested to the complete satisfaction of KUKL. Contractor shall provide
all test instrumentation, equipment and accessories necessary for demonstration and
putting into operation all electrical equipment.
On completion of testing, Contractor shall submit four copies of a certified report
attesting that each test has been performed in accordance with the approved test
procedures. The report for each test shall include the date of performance and name of
the person in charge of the test.
All factory and field test reports shall be incorporated into the Operation and Maintenance
manuals.

11.18.2.

HV Switchgear Testing After Installation

Before commissioning, all necessary calculations of relay settings and co-ordination
curves shall be submitted to KUKL for approval.
The test procedure shall contain but not be restricted to the
following:


Check for completeness.



Checking that all connections and identifications are made in accordance with the
relevant schemes. Check all connections for tightness.



Tests to verify the insulation resistance in the electrical main circuits.



Voltage tests on auxiliary circuits as specified in the applicable standards.



Verification of instrument transformer ratio and polarity by primary injection.



Operation tests for the various components, including interlocking, local and remote
control, local and remote position indication, local and remote alarm indication, local
and remote measuring and metering, etc. Current injection, as required, to verify proper
operation of devices.



Functional tests ensuring correct trip and close operation of relays, circuit breakers and
local and remote alarm indication.



Functional tests prior to energizing, ensuring correct operation of the entire protection
system.
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Testing of high-voltage equipment with regard to insulation and phasing.



Setting and testing all protective devices (relays) per the relay coordination study data
sheets. Test results shall be recorded and submitted as part of the contract documents.



Verification of stipulated earthing resistance and compliance with recommendations of
IEEE 142 and IEEE 80.



High voltage AC tests on switchgear assemblies shall be performed at power frequency
test voltages in accordance with IEC standards. Test shall not cause any insulation
failure.



After energization and with load currents, perform phase angle checks at each relay
using the voltage and current phase or quantities at the relays to verify correct
connections. For current only relays, use metering potential for reference.

11.18.3.

LV Switchgear Testing After Installation

The test procedure shall contain but not be restricted to the following:


Check for completeness.



Checking that all connections and identifications are made in accordance with the
relevant schemes. Check all connections for tightness.



Tests to verify the insulation resistance in the electrical main circuits.



Voltage tests on auxiliary circuits as specified in the applicable standards.



Verification of instrument transformer ratio and polarity by primary injection.



Operation tests for the various components, including interlocking, local and remote
control, local and remote position indication, local and remote alarm indication, local
and remote measuring and metering, etc. Current injection, as required, to verify proper
operation of devices.



Functional tests ensuring correct trip and close operation of relays, circuit breakers and
local and remote alarm indication.



Circuit breakers shall be tested for rapid open- close operation.



Functional tests prior to energizing, ensuring correct operation of the entire protection
system.



Testing of low-voltage equipment with regard to insulation and phasing.



Setting and testing all protective devices per the relay coordination study data sheets.



Test results shall be recorded and submitted as part of the contract documents.



Verification of stipulated earthing resistance and compliance with recommendations of
IEEE 142 and IEEE 80.



Dielectric tests on switchgear assemblies shall be performed. Test voltages shall be in
accordance with IEC standards. Test shall not cause any insulation failure.

11.18.4.

MCC Testing After Installation

The test procedure shall contain but not be limited to the following:
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Check for completeness.



Checking that all connections and identifications are made in accordance



with the relevant schemes. Check all connections for tightness.



Tests to verify the insulation resistance in the electrical main circuits.



Voltage tests on auxiliary circuits as specified in the applicable standards.



Verification of instrument transformer ratio and polarity by primary injection.



Operation tests for the various components, including interlocking, local and remote
control, local and remote position indication, local and remote alarm indication, local
and remote measuring and metering, etc. Current injection, as required, to verify proper
operation of devices.



Functional tests on all control circuits.



Setting and testing of overload relays per the relay coordination study data sheets.



Test results shall be recorded and included in O&M Manuals.



Verification of stipulated earthing resistance and compliance with recommendations of
IEEE 142 and IEEE 80.

11.18.5.

Transformer Site Tests After Installation

The following protection and control devices shall be checked and/or tested
as a minimum requirement:
Temperature image coil device.


Hot spot winding temperature indicator and transmitter for remote indication.



Functional test of all cooling equipment controls including winding hot spot temperature
relay.



Functional test of tap changer and voltage ratio measurements at various tap changer
positions.



Bushing current transformers for fault protection.

Before energizing, the following tests shall be performed as a minimum requirement:


Core insulation test.



Transformer turns ratio test for all tap changer positions.



Insulation test of the windings using 2.5 kV motorized high-voltage insulation tester



(Megger). Primary to secondary insulation resistance shall also be measured.



Insulation test of control wiring.



Continuity test of tap changer windings.
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12. COMMISSIONING & PERFORMANCE GUARANTEE TESTING
12.1. Sequence of Tests
Various tests are to be undertaken immediately following the completion of construction to
demonstrate that the construction of the DEWATS and associated infrastructure. Various
tests shall be implemented during 3 months.
The associated infrastructure works shall be subjected to all the required tests as per the
conditions to demonstrate the installed works are as per the design and contract
specifications. Acceptance Tests shall be carried out within the Scheduled Commercial
Operation Date.
The sequence of tests of Acceptance Tests is as follows:






Pre-Commissioning Tests including appropriate inspection and functional test to
demonstrate that each item of DEWATS and associated infrastructure works can
safely undertake the next stage.
Commissioning Tests including specified operational tests to demonstrate that the
Works or Section can be operated safely and as specified, under all available
operating conditions.
Performance Tests to demonstrate that the works or section perform reliably and in
accordance with the Contract.

Since the Contract is for design, construction and a period of Operation and Maintenance
of the Works, the Tests on Completion are referred to as Acceptance Tests and shall be
completed by the Scheduled Commercial Operation Dates. These tests are defined in
more detail in this section.

12.2. Stages of Acceptance Tests
There are four stages to the Acceptance Tests. The first three relate to the checking and
testing of all units prior to the last stage, each of which are witnessed for acceptance by
the Employer/Project Manager or Employer’s Personnel along with Employer’s
Representative.
Pre-Operational Checkouts (Step 1)
Preoperational checkouts are those documented physical checks (tests) which must occur
to ensure that an item of equipment or equipment system is ready for Functional Testing.
A period of not to exceed 15 days shall be allowed for process initiation, stabilization and
remediation before commencing Functional Testing(step 2).
Example components of Pre-Operational Checkouts include but are not limited to the
following:







Pressure and/or leakage tests, water-tightness of concrete structures, and pipe testing.
Electrical testing, resistance testing.
Phase/motor rotation checks.
Instrument calibration and loop tests.
Preoperational checkout of instrumentation system controls.
Preoperational checkout of mechanical and HVAC equipment to include alignment,
lubrication, and other checks as recommended by manufacturers.
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Functional Testing (Step 2)
Functional Testing is the testing of individual items of equipment within a system under
simulated conditions to determine contract compliance. This is done utilizing sewage,
DEWATS effluent, or another acceptable (approved in advance) substitute test medium.
The equipment shall be operated long enough to gather information (data) on noise,
temperature, vibration, performance characteristics, and to make initial adjustments of any
applicable controls. Initial baseline data shall be gathered on equipment with motors
greater than 1 horsepower including amperage, bearing temperatures, and vibration. The
instrumentation and control field testing (loop checks from the field devices to PLC or
distributed control systems as well as field calibrations) will be accomplished during the
preoperational checkout and Functional Testing stages as defined above. A period of not
to exceed 30 days shall be allowed for process initiation, stabilization and remediation
after completing Pre-Operational testing(step 1) and before commencing Start-Up
Testing(step 3).
Start-Up Testing (Step 3)
Start-Up Testing denotes testing of all components within a system collectively to ensure
that the system and all of its integral components function as intended. Water and/or other
temporary medium to be arranged by Contractor will be circulated through the completed
facility/system prior to testing. A period of not to exceed 30 days shall be allowed for
process initiation, stabilization and remediation after completing Functional Testing(step 2)
and before commencing Performance Testing(step 4).
Performance Guarantee Testing (Step 4)
Performance Guarantee Testing is defined as the startup and operation of all the systems
installed, under actual operating conditions, as part of the actual DEWATS process. A
period of not to exceed 30 days shall be allowed for process initiation and stabilization
after completing start-up testing(step 3) and before commencing Performance Tests. The
Contractor’s start–up staff will be responsible for running the system. The
Employer/Project Manager may have either its personnel or contract operations personnel
participate in the Acceptance Testing.
All these Tests shall be completed within a Scheduled Commercial Operational Date/s.
The Contractor shall prepare a Test Plan prior to testing any equipment. The plan shall be
submitted a minimum of 30 days prior to the anticipated test starting date for approval.
The plan shall outline all resources required including, but not limited to, key personnel,
power, water, time, and chemicals required for a complete test. All test results shall be
recorded and included in the Test Report.
The required submittals are:
(i) Tests Plan



Start-Up Test Plan (Steps 1 to 3)
Performance Guarantee Test Plan (Step 4)

(ii) Tests Report



Start-Up Tests Report (Steps 1 to 3)
Performance Guarantee Tests Report (Step 4)
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General Requirements
The purpose of Acceptance Tests is to confirm that the process equipment meets the
minimum technical requirements, which will help in achieving the desired performance
guarantees. Due to hydraulic and solids loading limitations, all the Tests outlined in this
section may not be feasible in the sequence described. If needed, operating individual
units or parts of the DEWATS and associated infrastructure works can simulate
designated flow capacities. The Contractor pursuant to the provisions described in this
section and the Contract shall perform these Tests. Individual tests could be waived or
postponed for any of the individual process or any combination of related processes
should loading conditions not be available.
All labour, materials, equipment, chemicals, fuels, sampling, laboratory testing, and other
services required to perform the Tests shall be supplied by the Contractor, at no additional
cost to the Employer/Project Manager. During the tests, the Contractor will operate all
systems under normal operating conditions, including, but not limited to, routine
equipment operation, maintenance services, chemicals, and electric usage. Under no
circumstances shall the equipment be operated under conditions that are more severe
than the maximum ratings for which the equipment was designed.
The equipment / plant will be deemed to have passed the Tests if the performance is
found to be satisfactory.

12.3. Start-Up Program Implementation
Start-Up Meetings
The Contractor shall schedule and conduct regular periodic startup meetings (separate
from regular progress meetings). The start-up meetings will be held at least every 10 days
(once start-up planning commences) and may be scheduled at a more frequent interval if
necessary. At a minimum, the start-up meetings shall be attended by the Employer
Personnel, Project Manager along with Employers Representative, Contractor, and SubCompanies as appropriate to the agenda, suppliers, manufacturers, and tradesmen.
The meeting agenda shall generally include review and approval of minutes of previous
meeting, review of startup progress since the previous meeting, field observations,
problems, and conflicts, problems which impede startup schedule, delivery schedules,
corrective measures and procedures to regain the startup schedule, revisions to startup
schedule, progress and schedule of the preceding work period, coordination of schedules,
review of startup submittal schedules and status, status of startup related requests for
information, and any other business deemed appropriate.
Start-Up and Testing Schedule
The Contractor shall produce an overall-testing schedule setting forth the sequence
contemplated for performing the test work. The schedule shall be in bar chart form, plotted
against calendar time, shall detail the equipment and systems to be tested, and shall be
coordinated with the construction schedule. The testing schedule shall show the
contemplated start date, duration of the test and completion of each test. The preliminary
test schedule shall be submitted with the overall Start-up Plan.
The Employer/Project Manager will not witness any testing work until the Contractor has
submitted a schedule to which the Employer takes no exception. The test schedule shall
be updated weekly, and presented at each startup meeting, showing actual dates of test
work, indicating systems and Startup Tests completed satisfactorily and meeting the
requirements of the Contract Standards, and also reforecast the upcoming testing and
reflect any schedule adjustments accompanied by written reason for the change. The
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Contractor’s baseline startup and testing schedule is to be submitted with the overall test
plan.
Documentation
The Contractor shall develop a recordkeeping system to document all activities associated
with Startup Tests and its prerequisites. Equipment and system documentation shall
include date of test, equipment number or system name, nature of test, test objectives,
test results, test instruments employed for the test and signature spaces for witness by the
Employer’s Personnel/Project Manager and Employer’s Representative, the Contractor’s
Start-Up engineer, and the equipment manufacturer. A separate file shall be established
for each system, organized by start-up phase (i.e., preoperational, functional, startup, and
acceptance test phase), and will include sections for each item of equipment.
Test Plan Organization
The Test Plan shall be organized as follows:
(i) Index
(ii) Overall Schedule
(iii) Separate section for each type of equipment including the following:
Detailed pre-operational test procedures and checks.
Detailed functional test procedures.
Customized mechanical equipment, customized electrical, and customized
instrumentation preoperational and functional test forms as applicable.
 Other preoperational test documentation as required for civil works, piping and
mechanical equipment.
(iv) A separate section will be created for the system start-up testing and include the
following:








Detailed start-up test procedure.
Detailed start-up system check/signoff sheet (based on system tests, control checks,
and interlock checks to be performed).
System start-up test completion signoff form.

(v) Another section is to be designated for the Performance Testing and include the
following:






Detailed work plans
Communications plan
Contingencies, as well as other requirements outlined
30day test overview period schedule
Proposed spreadsheet forms to be utilized by the Contractor's operations staff to
record appropriate operational and performance data on a regular interval for the 30
days.

Specific Start-Up Testing Requirements
The Contractor shall provide, at no expense to the Employer/Project Manager, all power,
fuel, compressed air, supplies, water, and chemicals; communication facilities, as well as
all labour, temporary piping, heating, ventilating, and air conditioning for any areas where
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the proposed facilities are not complete but operable at the time of Startup Tests and its
prerequisites. Temporary facilities shall be maintained until permanent systems are in
service.
The Contractor shall provide all necessary qualified operations personnel and
manufacturer’s field service personnel of the major equipment suppliers on an eight-hour
per day basis at the facilities and on a 24hour per day basis locally during the Start-up
Tests period.
Start-Up Staffing
The startup efforts shall be staffed as described in the following sections unless otherwise
approved by the Employer/Project Manager in advance.
Start-Up Engineer
The Contractor shall appoint an operations engineer or equally qualified operations
specialist to manage, coordinate, and supervise all aspects of the Contractor's Start-up
Tests Plan including, but not limited to those components of the program as listed within
this section. The designated representative shall have at least five (5) years of total
experience, or experience on at least five separate projects, in managing the startup
testing of WWTP or DEWATS facilities, including mechanical, electrical, instrumentation,
HVAC, and piping systems.
Contractor’s Testing Team
The Contractor’s testing team shall include, at a minimum, staffing utilizing a like number
of personnel anticipated to operate the facility complete with certifications and licenses as
required by law, a qualified mechanical/equipment foreman, a qualified electrical
technician, and a qualified instrument technician.
The Contractor is responsible to have the appropriate personnel, procedures, and test
forms at the test site when performing a scheduled checkout/testing activity that is to be
witnessed.
Testing Equipment
All test equipment (gauges, meters, thermometers, analysis instruments, and other
equipment) used for calibrating or verifying the performance of equipment installed under
this contract shall be calibrated to within plus or minus two (2) percent of actual value at
full scale.
Calibration equipment/test instruments utilized for Start-up Tests shall be documented to
include identification (by make, manufacturer, model, and serial number) of the test
equipment, date of original calibration, subsequent calibrations, calibration method, and
test laboratory as well as documentation of current calibration.
All analysis instruments, sensors, gauges, and meters used for performance testing shall
be subject to recalibration to confirm accuracy after the testing has been completed. All
analysis instruments, sensors, gauges, and meters installed under this contract shall be
subject to recalibration prior to acceptance.
Test equipment used to simulate inputs and read outputs shall have a rated accuracy at
the point of measurement at least three times greater than the component under test.
Buffer solutions and reference fluids shall be provided as necessary for tests of analytical
equipment.
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12.4. START-UP Test Plan Implementation
The Start-up Test Plan will be implemented in three distinct steps (phases). These steps
are the Pre-Operational Checkout, the Functional Testing and Start-up Testing.
Step 1 Pre-Operational Checkouts
(i) Pre-Operational Test Reports
Pre-Operational checkouts include multidiscipline work completion and physical checkout.
The Pre-Operational Completion Verification and Pre-Operational Test Reports include
but are not limited to these documented tests:









Field Pressure/Leakage Test Reports for all units, pipe, valves, and appurtenances.
Phasing, ratio, polarity, ground resistance, current injection, insulation resistance, over
potential test, and circuit breaker contact resistance reports for medium voltage
switchgear.
Insulation resistance, excitation, power factor, turn ratio, polarity, DC winding
resistance and insulating fluid, dielectric testing of distribution transformer,
Ground connection tests.
Harmonic analysis at the point of common coupling of the installed system.
Insulation power factor and Resistance Test Reports for surge arresters.
Equipment installation checkout forms.

(ii) Equipment Pre-Operational Checkouts and Testing
Equipment preoperational checks and tests shall include, but are not limited to, the
following:












Check for proper installation, alignment, support, and anchorage as per the applicable
manufacturer’s operation and maintenance manual and in accordance with the
contract documents.
Check the equipment for proper adjustment, packing of seals, lubrication, drive
connection, motor connection, and belt/chain tension per the applicable manufacturers
operation and maintenance manual and in accordance with the contract documents.
Check the associated process, seal water, drain, and vent pipe connections for proper
routing and connection. Check to insure the pipe testing was performed and signed as
completed for all the associated piping.
Ensure that the equipment is clean and free of any construction debris that could
potentially cause a malfunction.
Ensure that all safety guards, signage, and other safety measures such as hearing
protection, etc., are in place.
Manufacturer’s representatives shall perform all preoperational tests per the
manufacturers' recommendations and review the equipment installation and sign the
Manufacturer’s Installation portion of the certification form.
All gates and valves associated with the equipment system shall be checked for proper
installation, adjustment, and lubrication as per the manufacturers’ recommendations.

(iii) Individual Component/Instrument Calibration Pre-Operational Checkout and Testing
Each instrument and final element shall be field calibrated in accordance with the
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manufacturers’ recommended procedures.
Instruments shall then be tested in compliance with the standard and the data entered on
the applicable test report form. Alarm trips, control trips, and switches shall be set to initial
values specified in the design at this time. Final elements shall be checked for range,
dead band, and speed of response.
Calibration of analysis instruments, sensors, gauges, and meters installed under this
contract shall proceed on a system-by-system basis. No equipment or system startup, or
acceptance tests shall be performed until instruments, gauges, and meters to be installed
in that particular system have been calibrated.
Testing of instrument process piping/tubing, wiring and individual components shall be
completed and documented on the approved test forms as part of the preoperational
testing phase and prior to commencement of individual loop testing conducted during the
preoperational functional test phase.
Any component, which fails to meet the required tolerance, shall be repaired by the
manufacturer or replaced, and the above tests repeated until the component is within
tolerance. System instrumentation equipment supplied and installed must also be
reviewed for proper installation and termination as part of the preoperational checkout.
(iv) Pre-Operational Checkout and Testing Summary
The preoperational checkout and testing for each item shall be carried out in accordance
with the Contractor’s submitted and approved procedures and documented on the
Contractor’s approved preoperational test forms.
The Contractor shall complete the preoperational testing requirements listed above, at a
minimum, for each item of mechanical, electrical, instrumentation, and HVAC equipment
prior to beginning any Functional Test with regard to the equipment or the systems in
which the equipment functions.
Step 2 Functional Testing
The second step in the program is the Functional Testing of the equipment. These tests
begin for each item of equipment only after the Pre-Operational Checkouts have been
satisfactorily completed for all components for the particular equipment.
(i) Functional Test Procedure
The Functional Test for each item of equipment shall be carried out in accordance with the
Contractor's submitted and approved procedures and documented on the approved
functional test forms.
After all affected equipment has been subjected to the required preoperational testing
procedures; and has no deficiencies in that portion of the work, individual items of
equipment and systems shall be started and operated under simulated operating
conditions to determine whether the equipment and systems meet the requirement. If
available, DEWATS process media may be employed for the testing of all liquid systems
except gaseous, oil, or chemical systems. If not available, potable water shall be
employed as the test medium.
The equipment shall be operated for a sufficient period to determine machine-operating
characteristics, including noise, temperatures and vibration.
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Performance characteristics shall be observed permitting for initial adjustment of operating
controls. When testing requires the availability of auxiliary systems such as looped piping,
electrical power, compressed air, control air, or instrumentation, which have not yet been
placed in service, the Contractor shall provide acceptable substitute sources, capable of
meeting the requirements of the machine, device, or system at no additional cost to the
Employer. During the Functional Test, the Contractor shall obtain baseline operational
data on all equipment with motors greater than 1 horsepower to include amperage,
bearing temperatures, and vibration.
Where, in the case of an otherwise satisfactory Functional Test, any doubt, dispute, or
difference should regarding the test results or the methods or equipment used in the
performance of such test, than the Employer/Project Manager may order the test to be
repeated at the Contractor's expense. Where the results of any Functional Test fail to
comply with the requirement then such repeat tests as may be necessary and shall be
made by the Contractor at own expense.
The Functional Test Reports (test documentation) include the required testing. Contents
of these types of reports shall include, but are not limited to:







Functional Test of valves.
Cycling/functions check of sluice gates, butterfly valves, slide gates, weir gates, stop
logs, and stop plates.
Leakage testing of sluice gates, slides gates, weir gates, stop logs, and stop plates as
per specifications.
Vibration, noise, and capacity testing of Pumps.
Air distribution and leakage test of any diffusers.
Loop Functional Test for instrumentation and control

(ii) Process / Mechanical / Equipment – Functional Test
During the Functional Test the Contractor and the various manufacturers’ technical
representatives shall examine and record the initial start-up performance of the
components provided by their respective firms in accordance with the Contractor's
approved functional test procedure and Testing Plan.
The initial operation, testing and adjustment shall be as required to prove that the
equipment has been installed properly and operates under the conditions specified.
Upon completion of this work, the manufacturer's field service technicians shall complete
the Contractor’s approved Functional Test form as well as their own signed report to
record the results of his/her inspection, operation, adjustments and tests. The Report shall
include detailed descriptions of the points inspected, tests and adjustments made,
quantitative results if such are specified, and suggestions for precautions to be taken to
ensure proper maintenance.
(iii) Electrical Functional Test
The Contractor's electrical representative shall be present during all testing, provide
troubleshooting assistance, repair as needed, and assist in gathering baseline data such
as motor amperages. Energize each control circuit and operate each control, alarm or
malfunction device and each interlock in turn to verify that the specified action occurs. The
Contractor shall submit a description of his proposed functional electrical test procedures
as part of the testing plan.
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Verify that motors are connected to rotate in the correct direction. Verification may be
accomplished by momentarily energizing the motor, provided the Contractor confirms that
neither the motor nor the driven equipment will be damaged by reverse operation.
(iv) Instrumentation and Control – Functional Test
The Contractor's instrumentation representative shall be on site full time during the
Functional Test phase to perform loop checks and to support the startup team as needed.
Any packaged equipment or manufacturer supplied control panels must be field tested to
verify all control interlocks and control functions during this phase of testing by the
equipment supplier. The Contractor’s Functional Test procedure for each piece of
equipment shall define each interlock to be tested.
Each instrument loop shall be tested. This testing shall check operation from transmitter to
readout components. Signals shall be generated utilizing the primary measuring elements
where possible. Signals shall be injected only if primary element is unavailable.
If any output device fails to indicate properly, corrections to the loop shall be made as
necessary and the test repeated until all instruments operate properly.
(v) Functional Test Summary
The Functional Test for each item of equipment, electrical, and instrumentation shall be
carried out in accordance with the Contractor’s submitted and approved procedures and
documented on the Contractor's approved Functional Test plans and forms. This
information shall be accumulated for all equipment and will serve as the basis for the
Commissioning Tests Report.
Step 3 Start-Up Testing
Start-Up Test shall be divided two steps as clean water functionality testing and full
process commissioning. Start-Up Test begins after all Pre-Operational Checkouts and
Functional Tests have been satisfactorily completed. The Contractor shall plan its
activities to allow for Employer/Project Manager witnessing of all tests and shall provide 3
days advance notice of all testing activities.
(i) Start-Up Test Plan
The Contractor's start up test plan shall include detailed procedures for all System
Automatic Mode functions, verifying all system interlocks, and reconfirming all equipment
functions and controls. The compliance to the requirements shall be demonstrated and
documented during this period. The Contractor, manufacturer, electrical, and
instrumentation representatives shall be on site on an 8hour per day basis and locally on
24 hours per day basis during this period.
In the event of failure to demonstrate satisfactory performance of the system on the first or
any subsequent attempt, all necessary alterations, adjustments, repairs and replacements
shall be made. When the system is again ready for operation, it shall be brought on line
and a new test shall be started. This procedure shall be repeated as often as necessary
until the system has operated continuously to the satisfaction of the Employer/Project
Manager, for the specified duration at no additional cost to the Employer.
(iii)

Start-Up Tests Procedure
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Clean Water Functionality Testing
 Test Water
The Contractor shall make all necessary arrangements at his own cost and expense for
the provision and disposing of test water. Acceptable sources of water are:
- As supplied by the Employer for domestic use.
- Using disinfected treated effluent from the existing Works.
All test water shall be disposed of in a manner as to avoid the pollution or contamination
and ensure that no erosion, silting or flooding occurs in the receiving channels from the
discharge of test water. Permission will be required from the Employer for any of the
proposed discharge routes.
 Pumping Plant
Pumping Plant shall be tested to ISO 9906 (ASME PTC 8.2) in order to verify the
volumetric output, head generated and power input over the total operating range for each
pumping combination.
 Mixers and other Mechanical Plant
Mixers and other mechanical plant not mentioned elsewhere in this Section shall be tested
for power consumption, electrical performance and mixing efficiency compared with the
manufacturer’s specification.
 Aeration Efficiency
Clean Water Tests shall be carried out to determine the overall mass transfer coefficient,
oxygenation capacity and aerator efficiency of the aeration system. This will involve
measuring the rate of increase in concentration of dissolved oxygen in water which has
been deoxygenated. This figure shall be tested against the data supplied by the
Contractor in his tender.
The performance of the aeration system shall be tested to ensure that the system
operated within the specified operating conditions. The clean water non-steady state
method will be used to test the manufacturer’s claims on aerator performance and
evaluate the electricity consumption of the process.
The trials shall be carried out in accordance with the American Society of Civil Engineers
Standard ―Measurement of Oxygen Transfer in Clean Water‖ ANSI/ASCE 2-91, June
1992.
The following parameters shall be and tested:
- Oxygen Transfer per kW (average)
- Standard Oxygen Requirement (kgO2/hr) – Max, Average, Min
- Air pattern testing
 Sludge Dewatering Systems
The sludge dewatering systems shall be tested to demonstrate:
- The proper operation of the dewatering mechanism
- The proper operation of supernatant return and all sludge transfer pumps.
 Odor Treatment Plant
The odor treatment plant on the sludge system shall be tested to demonstrate:
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- The proper operation of fans/extraction systems and rates from the various
identified areas.
 Emergency Shutdown
The Plant shall be subjected to emergency shut-down procedures, including electricity
power failure.
 Site Services
Site lighting, access control and all security provisions shall be completed and accepted
by the Employer before Full Process Commissioning can be started.
Full Process Commissioning
Full Process Commissioning shall commence once the site testing of the instruments and
control systems has been completed. Full Process Commissioning shall be carried out
using the effluents and chemicals intended, and demonstrate the suitability of the Plant to
meet the required performance standards.
Full process commissioning shall incorporate the final setting up and testing of plant and
software that could not be tested in the previous testing stages. This shall include seeding
and acclimatization of biological treatment of the incoming sewage to the point where the
new final effluent treatment standard from the works can be achieved.
(iii) Start-Up Tests Report
A comprehensive Start-Up Tests Report shall be prepared and 5 copies submitted by the
Contractor to the Employer/Project Manager within 5 days after the completion of the
Start-Up tests. The Start-Up Tests Report shall include, but not be limited to, the following:
Certification that testing was conducted in accordance with the Start-Up Tests Plan






Certification stating determination of the extent to which the equipment complies with
the applicable unit, and the requirements of this section and the Contract;
All required data measured and recorded during the test(s) including all laboratory
analyses;
Record of equipment outages, failures, repairs and preventative maintenance;
Data / calculations demonstrating the ability of the equipment to meet the
requirements;
Summary of test results and conclusive evidence of compliance with all test
requirements and any other data reasonably requested by the Employer to be included
in such reports;

The Start-Up Tests Report shall include the original forms, data sheets, log sheets, and all
calculations used to evaluate performance during testing, and copies of any laboratory
reports conducted in conjunction with Commissioning Tests.
Until results of Start-Up Tests are as per Employer/Project Manager’s requirements, the
Contractor shall make all necessary changes, readjustments and replacements. Defects,
which cannot be corrected by installation adjustments, will be sufficient grounds for
rejection and replacement of any equipment.
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12.5. Performance Guarantee Tests
General
After the Work is in place, Start-up Tests have been performed and completed, the
Contractor shall perform Performance Guarantee Tests. The purpose of Performance
Guarantee Tests is to verify that the DEWATS has been designed and constructed such
that while operating under design conditions, it will meet all Contract ―Performance Levels‖
and ―Performance Guarantees‖, and requirements of the Contract.
Performance Guarantee Testing period shall be for a minimum period of 28 consecutive
days or such other longer time as may be decided by the Employer/Project Manager.
This Section outlines the Performance Guarantee Tests for equipment and the whole
DEWATS that the Employer/Project Manager considers relevant to verify the Contractor’s
design and to substantiate the Whole DEWATS operation.
The Contractor shall submit to the Employer/Project Manager an Performance Guarantee
Testing Report, which describes in detail the testing conducted and the results of the
testing.
Functional Guarantees of the Plant and Equipment
During the commissioning, following parameters should be satisfied for issue of
operational acceptance.
The Contractor shall guarantee as follows during commissioning for issue of operational
acceptance along with other condition and during operational service period.


Performance of Facilities

A

Limiting Values
(Effluent water quality of Disinfection facility)
Effluent Characteristics of all Wastewater Treatment Plant

1
2
3
4
5
7
8
9

pH
BOD5 at 20 Degree C
Total Suspended Solids
Oil & Grease
COD
Coli forms
Fecal Coliforms
Ammonia Nitrogen

No



Parameters

6.5-8 Instantaneous
less than 30mg/l
less than 50 mg/l
less than 10 mg/l
less than 250 mg/l
less than 1000 MPN/100ml
less than 200 MPN/100ml
less than 50 mg/l
According to effluent standard Published in
10 Other Parameters
Nepal Gazette in 2060/03/09
Energy Consumption and Net Energy Requirement Guarantee

The Contractor shall guarantee the limiting values of parameters described below table.
The Energy Consumption and Net-Energy Requirement should be indicated as unit rate of
KWH per one million liter of treated raw wastewater (ML)
No

Parameters

1

Energy Consumption (KWH/ML)

2

Net Energy Requirement (KWH/ML)

Limiting Values
Gokarna
Hanumanghat
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No
3


Parameters

Limiting Values
Gokarna
Hanumanghat

Net Energy Requirement during
Design Flow (KHW)

Chemical Consumption Guarantee

The Contractor should provide usage rate and amount of each chemical required
according to their design. If any additional chemical is required other than polyelectrolyte.
The bidder should provide the detailed information of such chemical and describe the
purpose in the performance test report. Lubricant or any other required material for
maintenance of equipment and facilities should not be listed in this table.
No



Parameters

1

Polyelectrolyte

2

Other chemical
if required

Limiting Values
Gokarna
Hanumanghat

Unit Rate(kg/ML)
Daily Amount(kg/day)
Unit Rate(kg/ML)
Daily Amount(kg/day)

Additional Functional Guarantee during commissioning Period

During the commissioning, following parameters should be satisfied for issue of
operational acceptance.
No
1
2

Parameters
Dissolved oxygen in mixed liquor on the MBBR tank
outlet:
Dissolved oxygen in Disinfection tank outlet:

Limiting Values
Not less than 0.5 mg/l

Solid content in the wet cake:

Not less than 20%.

Not less than 2 mg/l

Performance Guarantee Test Plan
At least 60 days prior to the Scheduled Commercial Operations Date, the Contractor shall
submit to the Employer/Project Manager a detailed Test Plan. The Test Plan shall include
specific, detailed protocols for:







Procedures to be used;
Measurements to be made;
Permanent and temporary instrumentation to be used;
Organization of the test team;
Testing schedule; and
Operation and maintenance schedule.

The Test Plan shall indicate how the DEWATS will be staffed and operated during Tests.
The Employer/Project Manager shall comment on or approve the Test Plan within 10 days
of receipt. The Test Plan is not complete and approved until all of the Employer’s/Project
Manager’s comments are resolved.
Performance Guarantee Testing shall not begin until the Test Plan is approved, and the
Contractor has been authorized by the Employer/Project Manager to proceed with Test.
Preliminary testing may be conducted at the Contractor’s expense; however, the results of
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such testing shall not be made part of the Test Report.

Performance Guarantee Test Requirements
Prior to beginning Test, the following conditions shall be met:




Construction of the Work shall have achieved significant completion.
The Start-up Tests Report shall have been completed, submitted, and accepted by the
Employer/Project Manager.
The Employer/Project Manager shall have approved the Test Plan.

All labour, materials, equipment, chemicals, fuels, sampling, laboratory testing, and other
services required to perform Testing shall be supplied by the Contractor. Except as
indicated below, during Testing, the Contractor shall operate the DEWATS normally,
including routine equipment operation, maintenance services, chemical usage, and power
usage.
Laboratory analyses shall be performed by an independent certified laboratory agreed to
by both the Contractor and the Employer/Project Manager, using standard laboratory
analytical quality control procedures. At its option, the Employer’s Representative may
approve use of field methods for analyses that could be performed either by a laboratory
or using field methods.
The Contractor shall staff the DEWATS during the Test using the staff indicated in the
Performance Testing Plan. Should the performance of the DEWATS be deemed to be
unsatisfactory at any time during the Test, immediate action shall be taken by the
Contractor to ensure that the effluent does not exceed existing or interim limits, or pose a
threat to human health and the environment. If remedial action is considered unlikely to
satisfy this requirement, the equipment or applicable portion of the DEWATS that fails to
satisfy Testing requirements will be shut down and the test terminated until such time as
the above requirement is satisfied.
The following subsection present requirements for main treatment system process
proposed. The Employer/Project Manager will ask the demonstration requirements for any
of the treatment process equipment during the actual testing requirement.
Hydraulic Test
Tests shall be carried out to demonstrate that the DEWATS operates correctly under
design hydraulic flows. Such tests shall include the proper operation of the following:







Overflows
Flow balancing systems
Flumes
Flow splitters and collection units
Channels and weirs
All other hydraulic systems

Hydraulic tests shall demonstrate that the plant is capable of operation within the design
freeboard limits under design flow. The Contractor may supplement influent from the
sanitary network with influent stored in the emergency overflow facility to simulate design
flow.
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Biological Treatment Process and Aeration System
The Contractor shall demonstrate that under design conditions the biological treatment
process and aeration system can achieve Performance Levels and Performance
Guarantee for: Biological Treatment System effluent BOD5, COD, SS, VSS, Ammonia
nitrogen (NH3N), Oil & Grease, Fecal Coliform and Total Coliform concentrations.
Biological process efficiency is lowest in cold water, but aeration efficiency is lowest in
warm water. In this case, demonstration of effluent quality is more important than
demonstration of aeration performance. Therefore, biological treatment process testing
should be conducted when cold water is expected where possible. Biological treatment
process testing shall preferably be conducted when the 28day average temperature is as
close to 22°C as practical.
In the test, the biological treatment process shall be operated for the 28day period at
process influent loading conditions. In addition, the plant shall be operated for a period of
24 hours that simulates at process influent maximum 28day average influent loading
conditions, and for 24 hours at process average influent loading conditions, to the extent
that they can reasonably be simulated without jeopardizing the overall treatment process
operation. Partial plant testing utilizing one train shall be considered representative of all
process trains for the purposes of maximum monthly and daily loading conditions.
During the test, operate all or fewer bioreactor tanks, as necessary to achieve bioreactor
influent loads in proportion to design loads. For example, if 75 percent of the bioreactor
tanks were online during the test, the bioreactor influent test loads would be 75 percent of
the bioreactor influent design loads. The number of tanks shall not be changed during the
test, nor shall an offline tank be brought online in exchange for an online tank being taken
offline.
During the test, operate aeration equipment such that the air flow rate delivered to the
biological treatment process is in proportion to the fraction of bioreactor tankage online.
Required bioreactor influent test loads shall be achieved through appropriate selection of
the number of bioreactor tanks to be online.
During the test, mixed liquor suspended solids (MLSS) shall be wasted from the biological
treatment process according to the design solids retention time (SRT). That is, each day,
waste a mass of MLSS calculated as follows: Wasted MLSS = MLSS Inventory / Design
SRT.
During the test, collect 24hour composite samples of bioreactor tanks influent. On the
same day influent and effluent spot samples will be taken and analyzed for Turbidity and
Fecal coliform concentrations. 2 off samples should be per point and type; one shall be
tested at the site laboratory and the other one sent to an accredited independent
laboratory for testing.
The test shall pass if:
(i) At no time during the test is the MLSS concentration in the biological treatment process
greater than the design concentration,
(ii) At no time is the biological treatment system effluent BOD5, COD, SS, VSS, NH3N, Oil
& Grease, Fecal Coliform and Total Coliform concentration greater than effluent quality
requirement,
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(iii) At no time during the ―maximum 28day average‖ part of the test is the DO
concentration in bioreactor tank less than 2.0 mg/L,
(iv) At no time during the ―peak day‖ part of the test is the DO concentration in bioreactor
tank less than 0.5 mg/L. and
(v) At no time during the ―average,‖ ―maximum 28day average,‖ or ―peak day‖ parts of the
test are power consumption greater than the values given by the Contractor.
The Contractor shall demonstrate that hydraulically, the capacity of the biological
treatment process is design flow rate with any single train out service.
The test shall pass if, at all times during the test, the water levels at the upstream and
downstream channels, units and weirs remains below its design high water level.
Residue (Screenings and Grit) Test
Each day of the Test, a spot sample of dewatered screenings and grit will be analyzed for:
% dry solids (both grit and screenings)
Sludge Dewatering Test
Tests will be carried out to demonstrate:






The ability of the sludge transfer system to pump blended stabilized sludge,
polyelectrolyte make-up and dosing plant, sludge dewatering plant and return liquors to
meet the design flow rates with high solids capture rate on dewatering plant.
The proper operation of the sludge dewatered wash-water system.
The proper operation of all the mechanical and electrical overload/jamming protection
devices.
The automatic operation of the complete sludge/cake transfer, sludge dewatering plant
and return liquors systems.

Odor Unit Test
Tests will be carried out to demonstrate:



The ability to collect bad odor from process unit
The proper operation and performance of fans installed

Effluent Quality Tests
 General
The effluent samples shall be taken from process streams during the test and from the
final effluent sampling point. Samples will be taken at random and frequent intervals over
the 28 consecutive day period.
For the purposes of the Tests after Completion, a maximum of 50 valid spot samples will
be obtained at random throughout the 28 consecutive day period from the final effluent
sampling point under full load test. A maximum of five spot samples will be taken in any
24 hour period with a minimum time interval of two hours between successive samples.
In addition, the DEWATS shall be assessed on the daily analysis of 24 hour composite
samples obtained from both the influent and final effluent sampling points throughout the

Construction of DEWATS at Gokarna & Hanumanghat

6a-270

Section 6 - Employer’s Requirements

28 consecutive day period. All effluent parameters shall be analyzed for effluent samples.
Samples shall be taken and analyzed by the Employer/Project Manager or authorized
testing body by the Employer/Project Manager. Dates and times at which samples will be
taken within the testing periods shall be at the sole discretion of the Employer/Project
Manager. The Contractor shall be advised of the times and dates in advance of the
commencement of the Test period.
 Definition of Test Success / Failure
For a Test after Completion to be passed the final effluent shall comply with the Final
Effluent Quality standards as specified in Section 4 Functional guarantee.
 Analytical Procedures
All analytical procedures and methods used by the Employer/Project Manager for
determining the value of the specified raw sewage and treated effluent parameters shall
be those currently in use by the Employer’s laboratories at the time of analysis.
Whole DEWATS Test
The Contractor shall demonstrate that the DEWATS, when operating under normal
conditions, meets all effluent requirements, and performance requirements, as well as the
Guaranteed Operating Costs.
The Contractor shall demonstrate that the odour concentration at the property line does
not exceed the specified values.
The test shall pass if:





All effluent permit limits are met
Grit and screening washing and dewatering requirements are met
For any continuous 28 days period when the effluent permit limits are met, the
DEWATS operates within the ―Guaranteed Operating Costs‖ as specified,
The chosen sludge treatment option performance requirements are met:
I. Stability
II. % Dry solids
III. Capture Rates
IV. Guaranteed Polymer consumption rates.

Performance Test Report
Within 45 days of the completion of each part of Testing, the Contractor shall submit to the
Employer/Project Manager five copies of a chapter corresponding to this part of Testing.
When all Testing is complete, the Contractor shall prepare a comprehensive Testing
Report, which shall include each of the chapters previously submitted. The Contractor
shall submit to the Employer/Project Manager five copies of the Testing Report within 45
days of the completion of all parts of Testing.
The Testing report shall include, but not be limited to, the following:


A certification stating that each part of Testing was conducted in accordance with the
approved Testing plan.
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A certification stating that the results of the Testing comply with the applicable unit and
process design criteria, Performance Levels and Performance Guarantee Criteria, and
the requirements of this section and Contract
Copies of the original data sheets, log sheets, and all calculations used to determine
performance during Testing.
All required process parameters measured, recorded, or calculated during the tests
including all laboratory analysis results.
All necessary certifications relating to testing, evaluation, analyses, and performance.
Record of equipment and system outages, failures, repairs, and preventative
maintenance.
Data and supporting calculations demonstrating the ability of the DEWATS to meet the
requirements of this section.
Summary of test results and conclusive evidence of compliance with all test
requirements.
Any other data reasonably requested by the Employer/Project Manager to be included
in the Testing Report.

In the event the Test Report does not demonstrate that the DEWATS and associated
infrastructure works have met the applicable Performance Levels and Performance
Guarantee Criteria, the Contractor shall make the appropriate modifications and retest in
accordance with the Contract.
The Start-Up Test Report and the Performance Test Report shall together make up the
Test Report.
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13. Operation and Maintenance
13.1. General Requirements for Operation and Maintenance
The Contractor shall operate and maintain the DEWATS Plants within its contract price for
a total operation and maintenance period of 5 years from the date of issuance of
operational acceptance by the Employer. At the end of Operation and Maintenance period
the plant shall be handed over to the Employer in fully functional and new condition except
normal wear and tear.
This Tender includes:



Operation and maintenance of the DEWATS and the associated facilities for the
operating period from the effective date of the O&M Agreement.
Operation and maintenance of sewerage system, the treated sewage effluent outfall
and the associated facilities for the operating period.

The Contractor shall operate and maintain the treatment plants and associated
infrastructure for the operating period specified in or determined in accordance with the
O&M Agreement.
The Contractor shall service, repair, refurbish, renew and replace the DEWATS damaged
or broken equipment / parts and associated infrastructure of plant components.
The plants and associated infrastructure shall be protect, maintain and conserve by the
Contractor during the operating period such that at the expiring date a fully operational
system is handed over to the Employer.
The Services shall comply with this section of the Employer’s Requirements, the
Operation and Maintenance Manual, optimum conditions in relation to the lifetime of the
plant, and, in the absence of any express requirement, in accordance with Good Utility
Practices.
Good Utility Practices means using the standards, practices, methods and procedures,
conforming to the Law and exercising that degree of skill and care, diligence, prudence
and foresight which would reasonably and ordinarily be expected from a skilled and
experienced person engaged in a similar type of undertaking under the same or similar
circumstances.
The Contractor’s Services shall include, but not be limited to, the following:








Provision of management staff and labour,
Procurement of materials, chemicals and consumables necessary to receive, treat and
process the raw sewage and trade wastewater, screenings, odours and sludge to the
specified standards and quantities,
Procurement of materials, chemicals and consumables necessary to receive, treat and
process to the specified standards and quantities.
Provision of Utilities including water, telephone and electricity required to operate the
DEWATS and associated infrastructure and buildings including, lighting, heating,
cooling etc. to ensure proper operation and maintenance,
Provision of insurances,
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Procurement and on-site storage of fuel for standby generation and spares for repairs
and maintenance,
Transportation and disposal off-site of all sludge, screenings and other waste products
produced from the treatment processes and commercial use of the DEWATS and
associated infrastructure as well and inlet and outlet mains,
Collection and pumping of all raw sewage to the DEWATS and receipt of trade
wastewater from tankers at the dedicated facility at the DEWATS.
All other services and materials described in these documents or reasonably inferred
from them, and
Optimization of operational parameters such as chemical consumption, etc. (i.e.
polymer consumption).

13.2. Ownership of Sewage, Effluent and Products
For the avoidance of doubt, between the Employer and the Contractor, the Employer
owns raw sewage, the treated sewage effluent, polishing effluent, brine rejects, all waste
and by products derived therefrom. The Contractor receives, treats, stores and disposes
of the sewage and products as appropriate on behalf of the Employer.

13.3. Staffing
Staffing Levels
The Contractor shall provide experienced managerial, technical, supervisory, laboratory,
administrative, and non-technical personnel and labor necessary to operate and maintain
the treatment Plant and works properly, safely and efficiently on a continuous 24 hour
basis for the full term of the O & M period. While doing so due consideration shall be given
to the labor laws in force.
The qualification and capability of contractor’s personnel shall be appropriate for the tasks
they are assigned to perform. The staff provided shall be fully trained in the operation of
the works before being given responsibility. If, in opinion of the Employer, a member of
contractor’s staff is considered to be insufficiently skilled or otherwise inappropriate for the
assigned task, and Employer informs the Contractor in writing, the Contractor shall replace
him with a person of appropriate skills and experience for the task, approved by the
Employer, within one month of being so informed.
The bidder shall propose in his tender a staff management structure for the operation and
maintenance of works. The suggested structure (minimum) shall be as follows on each
DEWATS:
Staffs Position
No
Qualification
Remarks
Plant Manager

1

MSc in Wastewater/Environmental
Engineering or Equivalent

Shift – in Charge

2

BE in Sanitary
Engineering/Environment Engineering
or equivalent

Electrician

1

Certificate Level in Electric Engineering

General Shift

Instrumentation
Manager

1

BE in Electric Engineering

General Shift

Mechanic

1

BE in Mechanical Engineering

General Shift

Chemist

1

MSc in Microbiology or Chemistry

Full time
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No
4

Qualification

Remarks

SLC with relevant training received

Security Staff

as required for round
the clock security.

The Employer may require a suitable change in the structure on the basis of design,
automation and other relevant parameters it deems fit. The Contractor shall provide all
secretarial support, printing and publishing services, office furniture and office supplies as
required. It shall also ensure that all labor welfare laws and regulations are followed,
including weekly rests, rotation of duties. The CV resumes of the Contractor personnel
shall be submitted to the Employer/Project Manager for acceptance at least two months of
required deployment. Normal time duty hours for the Contractor’s O & M personnel may
be modified as necessary and agreed by the Employer/Project Manager. A rotating shift
schedule shall be established by the Contractor and approved by the Employer who will
ensure that an adequate number of the Contractor’s staff will be available for duty at Plant
24 hours each day, 7 days week, including on national holidays. In the event that it is
necessary for more than one of the Contractor ’s O & M personnel to be absent from the
Plant , for whatever reason, the Contractor shall provide a qualified replacement at his
own expense and ensure that specified project duty coverage is maintained. If substitute
key personnel are required for a period longer than 15 days, their CV must be approved in
advance by the Employer.
The O & M personnel shall be dedicated solely to the specified duties and responsibilities
and shall not be diverted to perform Contractor’s administrative duties, construction
arrangement, office management, or other non- O & M activities. Adequate support staff
shall be provided by the Contractor in order to avoid any such diversion. The bidder shall
provide justification of the labor cost proposed by him for all personnel.
The Contractor shall include in his cost medical and accident insurance expenses of all
the staff employed by him along with all provisions of the labor welfare acts prescribed
from time to time by the State and Central Government. Adequate insurance cover shall
also be maintained during O & M period for all short-term employees, as well as casual,
temporary employees and visitors. Employer is not liable for any situation arising due to
any accident/mishap of whatever nature occurring in the Plant premises.
In the Pricing Schedules, the Tenderer will be required to price for the ―Expected O&M
Staffing‖ but will also have the opportunity to price for his own staffing levels that he feels
is required for the proper and safe operation of the DEWATS and associated
infrastructure.
Training
The Contractor shall ensure that his operation staffs are suitably qualified, skilled and
experienced to carry out their duties. Engineers, fitters, technicians and Contractors shall
be trained on the appropriate aspects of the WWTP and DEWATS Facility and treatment
processes to ensure that they possess sufficient knowledge and skills as are necessary
for the proper, safe and efficient operations, maintenance and testing of the WWTP and
DEWATS Facility and associated infrastructure.

13.4. Plant Refurbishment
The Contractor shall prepare a program of plant’s parts maintenance / refurbishing based
on the design lives and the designers’, suppliers’ or manufacturers’ guidelines. The
DEWATS plants components’ parts shall be replaced in accordance with the program
unless the Employer agrees otherwise. Employer’s consent will not be unreasonably
withheld if, for example, the particular equipment was substantially renewed during its
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recent working life or if, after a joint examination, the Facility is considered to be in sound
mechanical and working order such that its actual design life can be extended.

13.5. Building and General Maintenance
The Contractor shall maintain all buildings, grounds, gardens, landscaped areas and
structures, including, but not limited to, tanks, basins, reservoirs, kiosk, roads, footpaths,
masts, fences, walls, gates, pipelines, cable ducts, drains, manholes and chambers.

13.6. Re-Training of Employer’s Staff
During the last year of the Operating Period, or earlier if required by Employer, the
Contractor shall implement a comprehensive training program for the Employer’s
operation staff. It is for the benefit of the Employer’s nominated long-term O&M provider.
The program will cover detailed procedures for Facility start-up and shut-down together
with process adjustments and flow control. The program methods and techniques will
include classrooms lectures, handson demonstrations and on the job training.
Also during the last year of the Operating Period, or earlier if required by Employer, the
Contractor shall implement a similar comprehensive training program for the Employer’s
maintenance staff. The program will cover planned maintenance, routine servicing, and
actual fault finding exercises covering mechanical, electrical and both hardware and
software aspects of the DEWATS and associated infrastructure. The course shall also
include equipment removal, disassembly, replacement and assembly techniques.
The training will be recorded and success demonstrated by competency tests. The
program will be attended by the Employer’s operation and maintenance personnel and the
Contractor will train them to a standard sufficient for them to operate and maintain the
DEWATS and associated infrastructure after the expiry date. Generally, the training
program shall be completed three months before the end of the Operating Period.

13.7. Handover
Handover Procedures
At the expiry of the Operating Period (―Expiry Date‖) the Contractor shall:








Repeat successfully the commissioning tests;
Carry out the Employer’s Training requirements;
Ensure that from the Expiry Date, the Employer shall be able to enjoy complete
unhindered access to all areas of the DEWATS and associated infrastructure,
including, without limitation, by the Contractor surrendering all keys and disclosing to
the Employer all access security codes;
On the Expiry Date deliver to the Employer all records (whether existing in hard copy
or in electronic form) relating to the operation and maintenance of the DEWATS and
associated infrastructure that are held by the Contractor, including, without limitation,
calibration records, sampling manuals and analysis records and further provide all
access passwords to electronic data and relevant source and object codes required to
operate and maintain the DEWATS and associated infrastructure in accordance with
the Operation and Maintenance Manuals;
By the Expiry Date, transfer or assign to the Employer the benefit of all supplier
warranties, including, without limitation, on any equipment renewed, replaced or
refurbished and still under manufacturer’s warranty;
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By the Expiry Date termination of or if the Employer requests extension in the
Employer’s name of any maintenance or service agreements including, without
limitation, agreements with independent companies for sampling analyses;
instrumentation and control equipment repairs, calibrations and servicing; and sludge
disposal.
On the handover date vacate and leave in a clean and tidy condition the Site including,
without limitation all structures and buildings.
On the handover date ensure that the stock levels and quantities of all consumables
required for or in connection with the operation of the DEWATS and associated
infrastructure shall be sufficient for a minimum of 30 days operation.
On the handover date ensure that all spares, tools and testing equipment sufficient for
the operation and maintenance of the Works for a period of 2 years are available on
Site from the Commercial Operation Date for the final Section.
Permit without hindrance and penalty the Contractor’s employees and sub-contractors
to be engaged directly by the Employer or its nominee.

Handover Inspections, Surveys and Reports
1) Preliminary Handover Report
Within 28 days of the commencement of the final year of the Operating Period, the
Contractor and Employer shall jointly inspection and survey the DEWATS and associated
infrastructure. The Contractor shall record the results of the inspection and survey in a
preliminary handover report. The report shall be submitted with 45 days and take a full and
proper account of:











whether the Contractor has complied with its obligations in particular its maintenance
obligations;
to identify precisely the steps to be taken by the Contractor prior to the handover date
so that the Employer will not be in breach of the warranties and obligations.
to consider and plan the detailed practical arrangements that are necessary for a
smooth handover of the operational and maintenance responsibility of the DEWATS
and associated infrastructure.
confirm whether or not the operation and maintenance manuals (and as-built drawings)
have been kept up to date;
identify and plan a health and safety inspection;
identify and program items of cleaning, flushing, inspections, calibrations and servicing
to be completed before the handover;
record the results of an asset condition survey of civil structures and buildings to
identify items of painting, coating, repair, replacement, renewal and refurbishment to
be completed before the handover.
identify and plan arrangements for the transfer of supplier warranties; security
provisions including, without limitation, identifying the keys, locks, access cards,
security codes and passwords to be installed or changed; and any maintenance or
service agreements.

2) Interim Handover Report
Forty-two days prior to handover, the Contractor and Employer shall conduct inspection
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and survey for the DEWATS and associated infrastructure jointly. The Contractor shall
record the results of the inspection and survey in an interim handover report. The report
shall be submitted with 14 days and take a full and proper account of:





all steps to be carried out by the Contractor prior to and on the handover date,
including, without limitation, those described and defined in the preliminary handover
report, have been or as the case shall be performed;
to record the stock levels and quantities of all consumables held on Site or on order
and to be delivered before handover;
To identify any outstanding obligations of the Contractor to be completed forthwith.

3) Final Handover Report
On the Expiry Date there shall be a final joint inspection and survey by the Contractor and
the Employer. The Contractor shall record the results of the inspection and survey in a
final handover report. The Final Handover Report shall be submitted with 14 days of the
final joint inspection and shall provide an update of all matters addressed and issues
raised in the earlier reports.

13.8. Operation and Maintenance of Treatment Facilities
Policy
The Contractor shall establish a policy for the inspection and preventative maintenance of
all mechanical and electrical plant. The policy will set out the standard(s) of service to be
provided for the various types of equipment, and will include for the comprehensive
scheduling and recording of the work in a systematic and controlled manner. In no event
shall this program be less than the recommended preventive maintenance provided by the
equipment vendor.
Inspection and Maintenance Procedures
The Contractor’s policy shall be implemented by controlled procedures. These documents
will assess the maintenance priorities of units and in particular identify key or critical
equipment.
The procedures will record, but not be limited to, the level of service allocated to each
Plant, taking account of the supplier’s or manufacturer’s recommendations (and other
information contained in the Operation and Maintenance Manuals) and control the stocks
of spares to be held on Site. The initial frequencies of inspection and maintenance
described in the procedure may be varied in the light of actual operational experience.
Calibrations
The Contractor shall ensure that all measuring, monitoring and control equipment, e.g.
analyzers, flow meters, and weighbridges etc., are regularly calibrated by a trained
technician.
This frequency shall be annually at a minimum.
Records
The Contractor shall keep records of the schedules of inspection and maintenance work,
inspection reports, and history cards (to record the actual work, adjustments, repairs, and
replacements etc. carried out) to provide for regular analysis of the data. From this
analysis, trends may be identified to vary the inspection and maintenance frequencies and
implementing corrective action if necessary.
If so instructed, the Contractor shall make these records available for audit by the
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Employer and shall comply with all reasonable requests to assist with such audits.
Notice of Inspections/Maintenance
The Contractor shall give 60days written notice to the Employer of all planned inspection,
calibration, maintenance and repair work which will:





necessitate a turndown in the capacity of the DEWATS or infrastructure pumping
stations to receive, treat or pump flows;
adversely impact on the quality of the treated water and treated sewage effluent;
restrict the supply of potable water to public use and;
is likely to create public complaints or a nuisance including excessive vehicle
movements, noise or odours.

Sampling Program
The Contractor shall take samples throughout the process and make use of refrigerated
auto samplers where appropriate. For reporting and contract compliance monitoring
purposes, all composite samplers shall be flow proportioned.
Sampling Manual
The Contractor shall establish a sampling and analysis program after confirming with the
Employer for the parameters and frequencies based on the minimum requirements listed
below. The program, testing procedures and protocols, and apparatus shall be
documented in a controlled sampling manual.
Category
Influent and Effluent

Daily
BOD, COD, SS, Ammonia nitrogen, TKN, Oil
& Grease, Fecal coliform, Total coliform, pH,
Effluent Residual Chlorine

Weekly
TN, TP

Influent at primary
sedimentation tank

BOD, COD, SS,

Effluent at primary
sedimentation tank

BOD, COD, SS

TN, TP

Bioreactor tank

MLSS, SV, DO

MLVSS

Return flow

BOD, COS, SS

VS, T-N, T-P

Excess sludge

TS, VS
BOD, COD,
SS, T-N, T-P

Septic Sludge
Sludge cake

Water content, VS

Supernatant at dewatering
machine

BOD, COD,
SS, T-N, T-P

Independent Sampling and Analysis
Where samples or surveys cannot be analyzed by on-line analyzers, the Contractor shall
carry out laboratory analyses. The Contractor’s laboratory shall have their procedures and
use analysis methods as described. The Contractor shall maintain a statistical and
historical record of all results from on-line instruments and external analyses.
The Employer reserves the right to conduct separate and/ or independent testing to verify
reported results.
DEWATS visits
The Contractor will permit and, if requested, arrange for guided tours of the DEWATS and
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infrastructure work by reasonable numbers of authorized visitors. Visitors may be technical
or non-technical and the Contractor shall provide each with an information booklet of the
DEWATS which shall be available in Nepali or English.
The Contractor will obtain Employer’s consent in writing, which consent will not be
unreasonably withheld, to all visiting guests, technical or non-technical.
Surveys
Within two months of the commencement of the Operating Period, the Contractor shall
carry out a noise survey.
Permits
Throughout the Operating Period the Contractor shall give all notices, pay all taxes, duties
and fees, and obtain all permits, licenses and approvals required by Law and regulations
in relation to the carrying out of the Services including the operation and maintenance of
the DEWATS and associated infrastructure.
Records
1) Operations Daily Log
The Contractor shall establish and maintain a complete and accurate daily log of the
performance of the Services including operation and maintenance of the DEWATS and
associated infrastructure. The log shall be kept on Site and shall be included, but not be
limited to the following information:








Results of all analyses, sampling and tests carried out on and off Site;
All reports generated from the SCADA system;
An event / alarm log from the SCADA system;
Description of all maintenance and repairs carried out;
All operational incidents, stoppages, and breakdowns etc;
Quantities of all materials, chemicals, products and substances delivered to Site;
Quantities of all sludge, screening and waste products removed off Site;

2) Monthly Operation Reports
The Contractor shall prepare and submit to the Employer by the 10th day of the following
month, a monthly operations report on the previous calendar month. The report shall
include information and statistics including, but not be limited to the following:










A narrative summary of events, problems, incidents, accidents, near misses together
with proposals and recommendations.
Significant or recurring maintenance work
Payment application,
Key Performance Indicators, Performance Standards achievements
Tables of test results, samples analyses, and compliance data
Tables of influent data, e.g. average/ peak / total daily flows, average BOD and SS
loadings.
Tables of effluent data, e.g. average/ peak / total daily flows, quality compliance
Sludge, screenings and waste products daily quantities and disposal arrangements
and methods.
Any matters relating to health, safety, environment, or public relations.
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3) Annual Operation Reports
The Contractor shall prepare and submit to the Employer an annual operations report by
end of each operating year, which shall be a statistical summary of the monthly reports
under appropriate headings e.g. Health and Safety, Public Relations etc. The annual
report shall also contain an analysis and trends of operational costs components (labour,
chemicals, materials, electricity, etc) related to volumes treated, BOD loadings, suspended
solids and maintenance costs.
4) As-fitted Drawings
The Contractor shall maintain on site hard and electronic copies of the construction asbuilt and as-fitted record drawings. When the DEWATS or associated infrastructure is
modified, the Contractor shall update the drawings accordingly.
5) Equipment Identification
The Contractor shall maintain a list of all plant and equipment, stating the tag number,
serial number, model, rating, manufacturer, manufacturer’s address, telephone number
and fax number and other relevant information.
6) Design Documents
The Contractor shall maintain a full set of the design documents on Site, including but not
limited to the process, hydraulic, and structural designs together with the design review
reports and list of any design changes effected during construction and commissioning.
7) Archiving Data
The Contractor shall not destroy any data relating to the DEWATS and associated
infrastructure. In particular, all operations and maintenance data such as DEWATS Facility
repair, replacement and maintenance records shall be retained.
Data shall be regularly downloaded from the SCADA control system and archived.
Up-Dating of Operations & Maintenance
Manuals
1) Operations Manuals
The Contractor shall prepare and maintain an A4 size hard bound, loose-leaf style
Operations & Maintenance Manuals giving detailed descriptions of the DEWATS and
associated infrastructure, the plant operations and the SCADA and control system. The
Operation & Maintenance Manuals shall include step by step procedures for the shutdown and start-up of the DEWATS, its trains and its associated infrastructure under both
manual and automatic control during normal and emergency conditions. They shall also
contain the process flow diagrams, hydraulic profiles, piping and instrumentation diagrams
together with general arrangement drawings and layout plans.
The Operation & Maintenance manual shall be reviewed and updated within six (6)
months of the initiation of plant operations, and reviewed and updated as appropriate at
least annually thereafter.
2) Operating and Maintenance Manuals
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The Contractor shall maintain the A4 size hard bound, loose leaf style Operating and
Maintenance Manuals for the individual items of mechanical, electrical, instrumentation
and control equipment, including manufacturer’s technical literature and diagrams. These
manuals shall include a comprehensive list of essential and recommended spares (for two
years operation) and special tools required for the operation and maintenance of the
DEWATS Facility and associated infrastructure.
These manuals shall include maintenance and lubrication schedules and checklists with
time intervals for all equipment.
Detailed documentation in the Operation & Maintenance Manuals covering the
instrumentation and control plant shall include, without limitation:





Instrument schedule listing all instrument nomenclature and specifications for each
instrument.
Connection points, core identification and relevant technical information.
Detailed descriptions of the hardware configuration.
Detailed descriptions of the software including the following:
(i) System software definition - covering the functional description of the system plus the
detailed program documents.
(ii) Program index - covering all software components comprising the system and
related listings.
(iii) System build definition - parameters required to create the software system.
(iv) System data - general definition of the internal data structure of the system.
(v) Commented program listings - Programmers notes, variable definitions, I/O Map,
minimum one comment per line, rung or instruction, I/O tag, description, address,
rack/slot/channel, synonyms and mnemonics to be shown.
(vi) Listings to be bound, tabbed and indexed to allow location areas of code from
knowledge of I/O and location of I/O from knowledge of code or function
(vii) Maintenance Manuals - Equipment power-up, power-down; load, boot and reboot;
Disc (or other medium) load; Utilities instruction, Access/security (password)
instruction; full operational instruction; and fault finding and troubleshooting in the
event of alarms (one by one or grouped), equipment failure, diagnostic messages,
etc.
(viii) Operation Manuals - Start-up/shut-down; functional descriptions; Contractor
functions; actions and expected responses; and first line diagnostics.

 Functional Design Specification
All Operation & Maintenance Manuals shall contain references to tag numbers for all items
of equipment, instrumentation and cables.
The Contractor shall provide SOP (Standard Operational Procedures) and UPG (Unit
Process Guide) during the course of the Operating Period.
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Spare Parts, Tools and Testing Equipment


Spare Parts

Throughout the Operating Period, the Contractor shall procure and retain on Site sufficient
spare parts for the Operating Period of all plant, equipment, machinery and apparatus.
The levels and numbers of spare parts shall be based upon the suppliers’ and
manufacturers’ recommendations initially and later based on experience of operation and
plant reliability.
Replacement components are to be fit for purpose and of the technology that is current at
the time of replacement.
Spares used during the Operating Period shall be replaced by the Contractor as part of
the Services at the Contractor’s cost. All spare parts provided shall become the property of
the Employer regardless of whether they are used or not.
Spare parts requiring long term storage shall be packed in timber crates in a manner
suitable for the climatic conditions applicable to the site and be adequately protected
against corrosion, humidity, temperature, fungi, vermin and insects. The crates shall be
indelibly marked in English with the exact contents described.


Tools

Throughout the Operating Period, the Contractor shall procure and retain on Site general
and maintenance tools for maintenance, disassembly, stripping and rebuilding all items of
equipment wherever required on the DEWATS and associated infrastructure.
All tools shall be contained in a suitable box clearly marked or labeled with its description.
Each tool shall be identified and a list of tools shall be affixed to the inside of the box lid. In
addition to the general tools, throughout the Operating Period, the Contractor shall
procure and retain on Site two sets of any special maintenance tools essential for properly
maintaining, disassembly, stripping and rebuilding any particular items of plant and
equipment. The tools shall be provided in lockable steel boxes clearly marked or labeled
with its description. Each tool shall be identified and a list of tools shall be affixed to the
inside of the box lid. Each set of tools shall be supplied with the equipment with which it is
associated.


Testing Equipment

Throughout the Operating Period, the Contractor shall procure and retain on Site any
equipment and materials necessary for the regular cleaning, testing and calibration of
monitors, instruments, meters and analyzers. The testing equipment shall be securely and
appropriately stored and maintained in accordance with the manufacturers' instructions.
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Section 6 - Employer’s Requirements (Supplementary Information)

APPENDIX A. FACILITIES FOR EMPLOYER AND PROJECT MANAGER
INCLUDING PROVISION OF SITE OFFICE and SUPPLY EQUIPMENTS
The Contractor shall provide all the facilities required for employer and project manager
as mentioned in specification document. The Contractor shall provide, heat, light, clean
and maintain, until the completion of the Works or as long thereafter as Employer or
Project Manager may require, but not beyond the date of issue of the Operational
Acceptance, office accommodation of substantial construction. The required facilities are
mainly divided into site office facility and vehicle facility, the detail specification of
which is as follows.
I.
Site Office Facility
The contractor shall provide 2 Site Offices with 1 office each at Gokarna and
Hanumanghat DEWATS Sites, with including the following facility.
• Office Rooms (for the Employer& Project Manager)
• Conference Room (for 12 persons)
• Kitchen
• Toilet Facilities
• General Equipment
• Clothing
• Computer Equipment
• Surveillance Camera (CCTV)
The Site Office shall have the total area of at least 200m2 excluding connecting passages
and other areas.
The rooms shall be used as the office for the Employer and the Project Manager. Each
room shall be partitioned with full height partitions or walls suitably insulated.
The Contractor shall arrange to supply potable water, electricity, communication facility,
required stationary and office supply including internet and LAN system. Provision of
sufficient support staffs for office management including cleaner, kitchen boy, messenger
and computer operator to Employer and Project Manager for the duration of the Works.
The detail specification of Site Office Facility Establishment at each DEWATS site is as
mentioned in the following specification.
1.1 Site Office
Site Office at each site shall be fitted out with the following furniture and equipment:
•
•
•
•

Sufficient Office Rooms for Employer and Project Manager
3 No Desks, Executive Type1.5mx0.75m double pedestal with five lockable
drawers each with “L” extension for a PC.
3 No Chair, Swivel Executive type with arms
3No plain chairs, upholstered
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•
•
•
•
•
•
•
•
•
•
•
•
•
•

3No 1.3m x 1.3m Pin Board Panel
2 No Wooden Bookcase, 1.5m long x 1m high x 0.3m wide with glass sliding
doors
2 No Steel Cabinet 2m high x 0.9m wide and 0.45 deep, lockable and adjustable
shelves
3 No Steel Filing Cabinet, 0.6m x 0.45m, four drawers lockable
1 No Table 0.75m x 2.0m
2No Coat/Suit Hooks
2No Telephone
4 No computer network sockets
3No Lights and Fittings, double 80W fluorescent 1.5m long
Air conditioner
2No Wastepaper bin
2No Filing tray, three tier
2No Pencil sharpener, paper stapler and punch
1No Fire Extinguisher

1.2 Conference Room
The conference room shall be fitted out with the following furniture and equipment:
•
•
•
•
•
•
•

•
•
•

a table to accommodate 12 people
12 stacking chairs.
3 No Lights and fittings, double fluorescent 1.5m long.
Heater / air conditioner
4 No coat hooks
Desk at least 3m long x 1.5m deep suitable for viewing drawings, plus one stool.
Drawing storage and retrieval system suitable for filing flat or vertically
(preferred) 3 copies of every drawing to be provided by the Contractor
throughout the Contract.
1 No telephone socket
2 No computer network sockets (for visitor laptops)
Screen and Board

1.3 Kitchen
The kitchen shall be fitted out with the following furniture and equipment:
•
•
•
•
•
•
•
•

Hot and cold water supply
Sink, draining board, and washable work surface
1 No Automatic electric kettle
1 No cooker with oven, hotplate and grill
1 No microwave oven
1 No refrigerator with small freezer compartment.
12 No Mugs, forks and teaspoons.
6 No Knives, 6 sets of crockery, and utensils.
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•
•

Supplies of washing materials and towels
Fire blanket

1.4 Toilet Facilities
A minimum of two separate toilet facilities shall be provided. Each toilet shall have a
water flush toilet and wash hand basin.
Where a septic tank has to be provided, the Contractor shall be responsible for its
installation, regular emptying etc. and removal on completion.
1.5 General Equipment
The following general equipment shall also be provided:
• 1 No Photocopier including scanner up to A3 size with collation (15 copies
minimum) with capability of print and scanning.
• 2 No copies of every Standard used in the Design of the Works.
• 2 No digital camera, with flash, data back. This shall have a video recording
ability.
• 2 No Rubber waterproof torches including batteries as required
• 2 No Pin Trays
• 1 No Cash Box, steel with three compartments and two keys
• 1 No Pair of Scissors
• 1 No Rubber Date Stamp
• 2 No other rubber stamps, as Project Manager may require.
• 2 No ultra violet insect exterminators, sited in reception area and conference
room
1.6 Clothing
The Contractor shall provide the following clothing for the sole use of Project Manager,
their staff and visitors, to be stored in drying room:
•
•
•
•
•

10 No Safety helmets
10 No Pairs of Boots
10 No Pairs of Seaman‟s Socks
10 No Pairs of Safety Gloves
10 No Sets of Approved Reflective and Fluorescent Clothing

1.7 Computer Equipment
All computer equipment shall be provided new and of top quality. All software shall be
English Language versions. All software provided shall be licensed and the originals of
all documentation and disks shall be passed to Employer and Project Manager. All
computer equipment shall become the property of the Employer upon Design-Build
Completion.
The following computer equipment shall be provided and maintained for the sole use of
Employer and Project Manager. Maintenance shall include configuration of the network
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including specialist configuration from time to time for visitor laptops, on demand (up to
20 visitors)
• Dedicated Internet connection with a speed of at least 100Mbps
• 4No Dell Optiplex3020 or equivalent Desktop PCs minimum specification as
follows:
Intel Core I7 4th Generation
1 Tb Hard disks (minimum)
8GB RAM (minimum)
CD/DVD RW
19 inch LCD Monitor
Qwerty Keyboard
Microsoft compatible optical mouse with wheel
1Gb Network card
Licensed Window 8 OS
• 2 No laptop, minimum specification as follows:
Intel Core I7 4th Generation
1 Tb Hard disks (minimum)
8GB RAM (minimum)
CD/DVD RW
Minimum 14” Diagonal LED (Resolution 1920 x 1080)
Bluetooth 3.0
Microsoft compatible optical mouse with wheel
1Gb Network card
Leather carry case
• 1 No Desk Jet A3 size colour printer
• UPS system for computer network, all computer power sockets, and both printers,
with 2 hours minimum capacity.
• Complete local dedicated network, including capacity for all specified outlets.
• Mouse mats, supply of DVD discs.
• Monitor anti-glare screens
1.8 Surveillance Camera (CCTV)
Integrated surveillance camera system (CCTV) of the Plant should be established to
monitor the Site by Project Manager as well as Site guard for 24 hours per day and it
should have recording capability.
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II.

6b-5

Vehicles Facility

The Contractor shall rent new vehicles listed in the table below and shall cover all cost of
handling, transportation, storage, registration, fully comprehensive insurance, driver, fuel,
oil, lubricants, warranty etc. and maintenance at regular intervals at a workshop of the
Engineer„s choice., and undertake all operation, recommended servicing and required
maintenance, and drivers for the exclusive use of the Employer and Engineer. During
maintenance of the vehicles the Contractor shall provide alternative transport of a
comparable standard.
These vehicles shall be for the exclusive use of the Employer and Project Manager. The
payment under this item will be made in the Interim Payment Certificate after supplying
the new rented vehicles as per specification and satisfaction to the Engineer. The number of
vehicles to be supplied is indicated in the Bill of Quantities.
Specifications for the vehicles are given below:
S.N.

Criteria

Requirements

Four wheeler Vehicle (4WD) supplied for the use of Employer and Engineer during the
project period should be new plain-colored having minimum of following specifications to
the satisfaction of Engineer.
a. General
1
Five door Right Hand Drive (4WD) diesel engine Jeep Type
Vehicle suitable to operate in rough and hilly road condition of
Nepal with operating conditions 5 degree C to 50 degree C and
altitude of 2000 m, Maximum Gross Vehicle Weight(GVW) of
the vehicle should be 2630 kg and shall have seating capacity
for at least 7 passengers including driver.
b. Engine
Four strokes, Displacement of the engine : 2000-2200 cc
power 120 hp or above @ optimum rpm minimum torque
280 Nm @ optimum rpm, shall fully equipped with
accessories for efficient full load operation.
c.
Emission The Emission Standard of the vehicle should be capable of
Standard
meeting applicable Nepal Vehicle Mass emission Standard
which is to be certified by Department of Transport
Management, Nepal.
d. Gauges
Speedometer, Water temperature, Fuel, Oil Pressure etc. as
necessary for the efficient operation and maintenance.
e. Clutch
Dry, Single plate
f. Transmission Manual shift at least five forward and one reverse, all forward
synchromesh
g. Tyre size
235/70 R 16 Radial, Tubeless
h. Dimensions
Length: minimum 4400 mm,
Width minimum 1800 mm
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S.N.

2

Criteria

6b-6

Requirements

Height 2000 - 2100 mm,
Wheelbase Maximum 2680 mm
Ground Clearance: Minimum 180 mm
i.
Suspension Suspension front- Independent, Torsion bar
Suspension
& Breaks
rear: Multilink, Coil Spring;
Front Break - Disc,
Break Rear - Drum
j.
Maximum 6 m
Turning Radius
k. Cab
4 side doors & 1 back door, all metallic cab with insulated roof
laminated / tinted glass wind screen washers & wiper,
comfortable & adjustable seats for driver and co-passenger,
front and middle seat front facing and rear side facing seat ,
two supervisor, rear view mirror and two side view mirror
l.
Chassis and Steel, heavy duty suitable for rough road with tow hooks
frame
m. Essential
The vehicle should be equipped with:
accessories Head light tail and rear light, reversing light and turn signal
cabin light
Odometer
One spear wheel with tyre and tube
Mud guards
Seatbelts for drive and co-driver
Air conditioner with heater
Power windows (front and rear)
Center locking
ORVMS
Audio system with CD/ MP3 player
Floor carpet
Dual airbags
ABS
n.
Instruction
All signs and instruction in the vehicle shall be in English
o. Manuals
One copy of operators and owner‟s instruction and
maintenance manual in English
p. Tools
A set of tools for general maintenance shall be supplied
q. Colour
Standard
r.
Warranty
Manufacturer shall provide a minimum one year warranty and
at least four free servicing in a year after acceptance
The motorcycle Engine : 4-Stroke Engine, Air cooled
should
be Displacement : 150 cc
supplied
with Kerb weight: More than or equal to 139 kg
standard Helmet,
Fuel tank capacity: Minimum 10 liters
Leg guard, Tools
kit,
Vehicle Ground Clearance: More than 160 mm
Starting mechanism: Self start/Kick start
registration
number plate and
other accessories
as instructed by
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S.N.

Criteria

6b-7

Requirements

the Engineer
Had the Contractor failed to provide any of the above said utility, the Engineer shall be
authorized to make separate arrangement for the same, make available all costs for the
facility by deducting from the Contractor's bills and claims.
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APPENDIX B. SUBMISSION OF DESIGN DOCUMENTS
The design documentation to be submitted for Project Manager’s review /
acceptance prior to manufacture / construction is, but not limited to, as follows.
1. Design Documents of Process, Civil, Building and Landscaping
 Process Calculation and Mass-balance
 Process Flow Diagram (PFD)
 Layout Plan Drawings
 General Arrangement Drawings (GAD)
 Hydraulic Calculation and Hydraulic Flow Diagram
 Process Description
 Inflow Analysis Report
 Water Quality Analysis Report
 Topographic Survey Report
 Geotechnical Investigation Report
 Civil Design Criteria
 Site Office Design Drawings
 Stone Columns Drawings
 Structural Analysis and Design Calculation (for Tanks)
 Structural Drawings (for tank)
 Architectural Drawings (for Buildings)
 Structural Analysis and Design Calculation (for Buildings)
 Structural Drawings (for Buildings)
 Typical Detail Drawings
 Earth Work Plan Drawings (incl. profile drawings)
 Plan Drawing of Internal Road
 Plan Drawing of Inter-Reactors Pipe (incl. eff. Pipe connection)
 Profile Drawing of Inter Reactors Pipe
 Fitting Detail of Inter Reactors Pipe
 Plan Drawing of Sanitary Pipe
 Plan Drawing of Storm water drain
 Profile Drawing of Storm water drain
 Storm Water Hydraulic Calculation
 Plan Drawing of Potable Water Pipe
 Plan Drawing of Effluent Pipe Route
 Landscape drawings and details
 Detail Drawings of River Bank Road (only Gokarna)
 Detail Drawings of River Bank (Dike) (only Gokarna)
 Other Details
2. Mechanical Design Documents
 P & ID
 Equipment List
Bidding Document for DEWATS at Gokarna & Hanumanghat

6b-6

Section 6 - Employer’s Requirements (Supplementary Information)











Mechanical Design Criteria and Specification
Piping Design Criteria and Specification
Piping line sizing Calculation
Mechanical GAD & List
Piping Layout Drawings
Pipe Line List
Valve List
Equipment Datasheet & Technical Spec, Outline DWG
Other Details

3. Electrical Design Documents
 Electrical Design Specification.
 Electrical Calculation
- Electrical Load List
- Electrical Equipment Sizing Calculation
- Illumination Level Calculation
- Fault Level Calculation
- Cable Sizing Calculation
- Earthing Calculation
- Lighting Panel Calculation
 Drawings
- Drawing List
- Symbol & Legend
- Single line diagram
- Electrical equipment layout
- Cable schedule
- Cable routing
- Earthing & Lightning
- Lighting & Small Power
- Fire Alarm System


Data Sheet & GA Drawing for Electrical Equipment



Other Details

4. Design Documents of Instrumentation & Control
• Instrument Schedule
• PLC Input / Output List
• Plant Operation and Control Philosophy
• I&C Design Specification
• I&C Construction Specification
• UPS calculation Sheet of SCADA: For Information
• Flow Meter Calculation Sheet: For Information
• Technical Specification with Data Sheet
• Drawings
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•

- Drawing List
- Symbol & Legend
- System Configuration of SCADA
- SCADA system Network Architecture
- System Flow Diagram
- Instrument Layout dwg
- Cable Route dwg
- Interlock Logic Diagram
Instrument Piping Hook-Up
Instrument Loop Diagram
Instrument Typical Detail dwg.
Instrument Cable Schedule
Instrument Connection List
FAT Procedure: For information
Other Details

6. Others
• Drawings required for compliance with statutory obligations.
• Functional Design Specification (FDS).
• Hazardous Area Zonal Classification drawings.
• Painting and finishing schedule.
• Operation & Maintenance Manual.
• Programme and proposals for staff training. XXII. Schedule of Acceptance
Tests and Procedures.
Detailed design drawings of all the principal components of the DEWATS, including
plan, sections and elevations (to a scale not smaller than 1:50) showing sufficient
detail to indicate the final form of the Works.
Detailed general arrangement drawings including sections and elevations of
buildings, structures, and sub-structures showing: hydraulic levels; building structure,
and sub- structure layouts and room sizes; plant sizes and weight; foundation and
fixing details; pipework details; cable access; and service ducts in such detail to
permit determination of the suitability of the design for operations and maintenance.
• Layout of principal Mechanical, Electrical, Instrumentation, Controls and
Automation plant including:
interconnecting pipework, channels and ducts;
cable duct and cable draw pits; control building;
transformer and generator locations;
electrical panel general arrangement drawings;
electrical panel schematic drawings;
Access routes into buildings and structures, including for the removal of
plant.
Interconnecting pipework, channels and ducts.
Ventilation and odour control plant and ducting.
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•

Access routes in to buildings / structures, including provision for:Removal of plant.
Cranage proposals.

Details of structures and structural alterations, including reinforcement detail
drawings for all reinforced concrete work.
Detailed hydraulic design and hydraulic profiles for the Plant for the full range of
flows under each operating regime including Plant breakdowns, and when individual
units are taken out of service for any reason.
Structural calculations for all structural components of the Plant and other
calculations in support of the drawings to be submitted by the Contractor in this
Schedule or as may be required by Project Manager. These shall include but not be
limited to:
• Assessment of ground conditions
• Foundation design
• Design to resist flotation under the worst conditions, excluding any allowance
for Plant and contained liquors, with ground water at maximum credible level.
Pressure relief valves within the floors or walls of structures are not permitted.
Only in exceptional cases will supplemental ground water pumping systems
to control flotation be permitted.
• Design to resist seismic load
Six copies of approved drawings shall be issued to Project Manager for distribution.
Drawings shall be A1 size.
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APPENDIX B-1: Training & Capacity Development for Engineers and Wastewater
Treatment Plant and DEWATS (Decentralized Wastewater Treatment System)
Operators
The contractor shall provide inland, overseas and on the job training to plant operator and engineers that
will be involved during operation of the system and for the capacity building and technology transfer to
national technical human resource as requested by the employers.
Wastewater management encompasses a broad range of efforts that promote effective and responsible
water use, treatment, and disposal and encourage the protection and restoration of Bagmati River as well
as nation's watersheds.
The purpose of the training & capacity development is to provide an adequate knowledge and skill to
operate and maintain, existing and future wastewater treatment works. Inland training, abroad training &
exposure visit of successful wastewater treatment plant and DEWATS of similar type will help the
proficiency enhancement of those engaged in management of wastewater treatment plants and
DEWATS.
Contractor should organize abroad training & exposure visit of sophisticated biological treatment
technologies which require highly-developed operating skills using SCADA system. Contractor should
manage transportation, lodging, provide foods to the participants, manage all the required expenses for
the training / exposure visit and provide daily allowances to the participants as per GoN rule for the
abroad training & exposure visit. For the abroad training / exposure visit contractor should prepare
proposal & submit to the Project Manager for approval. After getting approval from the Project Manager
abroad visit program should be organized.
Contractor during the operation of concerned wastewater treatment plant and DEWATS should organize
on the job training for required period (up to 3 months) to operators and managers. During on the job
training resource person expenses, transportation of resource persons, and accommodation of resource
persons if they are foreigners, chemicals, daily allowances for participants as per the GoN rule and other
expenses required for on the job training should be burned by the contractor from the bidding amount
mentioned in the 4A-IV.
Outcomes of the capacity development, training & exposure visit should;






Participant will gain sufficient knowledge for the advance wastewater treatment system and
DEWATS in biological treatment process using advance technology like SCADA.
Participant will gain knowledge on the biological treatment process, problems on the operation
and maintenance
Participants will gain sufficient knowledge and able to manage disinfection facilities in the
wastewater treatment system and DEWATS.
Participants will gain sufficient knowledge on the management of sludge drying process and
management of dry sludge cake as a fertilizer
Participants will gain ability to operate & do require maintenance in the constructed wastewater
treatment facilities and DEWATS.

The outcome of the training to plant operator is to be able learns, assists, and operates and checks the
operation and maintenance of (wastewater treatment plant and DEWATS equipment and machinery such
as valves, motors, chlorinators, filters, chemical feeders, and clarifiers;
 Performs lift station and collection system maintenance;
 Checks and regulates pressures and flow of wastewater;
 Reads gauges, dials and other instruments including SCADA system and records data;
 Oils, greases, and cleans equipment;
Bidding Document for DEWATS at Gokarna & Hanumanghat

Section 6 - Employer’s Requirements (Supplementary Information)







6b-11

Cleans, adjusts, and repacks valves and pumps;
Collects and assists in performing various laboratory tests;
Assists with mechanical repairs;
Operates sewer jet truck and ten wheel dump truck;
Understand and follow oral and written instructions; lift heavy articles; learn wastewater treatment
processes; learn to operate equipment used in wastewater treatment plant and DEWATS; read
and interpret gauges and recording devices reflecting plant operations;

The Wastewater Engineering Training to engineers aims to provide the insight and skills in the field of
wastewater and effluent treatment by providing knowledge of treatment process knowhow, process
design guidelines, operation & troubleshooting information and application of this knowledge in design,
operation and maintenance of the waste water treatment systems.
The elements included in the training course are: introduction to wastewater treatment project, basic
wastewater chemistry, conventional sewage and effluent treatment plant, advance wastewater treatment,
DEWATS and sludge handling systems. The training for the engineers should contain at least following
topics.
S.N.
1
2
3
4
5
6
7
8
9
10

Topic of Training
Basic Of Wastewater Chemistry
Biological Treatment Process
DEWATS (Design, Operation & Troubleshooting)
Sewage Treatment Plant (Design, Operation & Troubleshooting)
Effluent Treatment Plant (Design, Operation & Troubleshooting)
Pretreatment Unit Process (Design, Operation & Troubleshooting)
Aeration Process (Design, Operation & Troubleshooting)
Sludge Dewatering Process (Design, Operation & Troubleshooting)
Advance Wastewater Process (Design, Operation)
On Site Training

Remarks

Including demonstration

The contractor shall submit the proposal with detailed training modules and take prior approval from the
project manager. The minimum participants for the training shall be as per the following table
S.N.
A
1

Type of Training & Exposure Visit
Inland Training
Inland Training for Wastewater Treatment Plant and
DEWATS Operator

No of
Participants
10

2

Inland Training for Wastewater Engineer

B

Overseas Training and Exposure Visit

1

Overseas Training and Exposure Visit for Wastewater
Engineer

C

On the Job Training

1

On the Job Training for Wastewater Treatment Plant and
DEWATS Operator

10

2

On the Job Training for Wastewater Engineer

5

Total
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APPENDIX B-2: Environmental Management Plan
The Contractor shall comply with all applicable national, provincial, and local environmental
laws and regulations.
The Contractor shall (a) establish an operational system for managing environmental impacts,
(b) carry out all of the monitoring and mitigation measures set forth in the Initial Environmental
Examination ("IEE"), Environmental Management Plan ("EMP") and (c) allocate the budget
required to ensure that such measures are carried out. The Contractor shall submit quarterly
reports on the carrying out of such measures to the Employer.
More particularly, the Contractor shall comply with (i) the measures and requirements set forth
in the environmental management plan and environmental monitoring plan attached hereto as
table 1; and (ii) any corrective or preventative actions set out in safeguards monitoring reports
that the Employer will prepare from time to time to monitor implementation of the initial
environmental examination and the environmental management plan.
In addition to the foregoing, the Contractor shall provide the Engineer with a written notice of
any unanticipated environmental or resettlement risks or impacts that arise during the
construction of he Works, which were not considered in the IEE, EMP or RP
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Table 1: Environmental Management Plan (EMP) of DEWATS at Gokarna and Hanumanghat

Project
Activities/Issues

Environmental
Impacts

Mitigation Measures

Responsibility

Action/Cost

Project Design
DEWATS design

During design
phase no adverse
impact

 Incorporate measures and sites for handling
excessive spoil materials;
 Design technical specifications to include minimum
vegetation clearance and avoid areas where slope
stability is a concern;
 DEWATS to incorporate sufficient drainage around
infrastructure;
 Wastewater infrastructure to be designed as per
Nepal‟s earthquake codes and standards;
 Assessments of the structures close to the
construction sites prior to the commencement of
construction activity and prepare a record for later
assessment (photo record);
 Design technical specifications to include
appropriate odour control measures/ technologies
including appropriate environmental buffer zone
(green zone) of 5 meter to be maintained (i.e. tree
screening etc.);
 Baseline photographs of the construction area shall
be maintained.

Initial
ResponsibilityKUKL-PID /
DSC.
Subsequent
ResponsibilityContractor

 Develop a site-specific EMP (SEMP) to be approved
by the PID.
 Develop a Traffic Management Plan to be approved
by PID;
 Develop and include an emergency response
plan/template that includes notification and reporting

Contractor,
KUKL-PID, DSC

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
- 6. Summary of
Works
- 8. Civil
Specification
- 9. Mechanical
Specification
Volume I: Bidding
Document
- Section 4 –
Bidding Forms

Pre-Construction Phase
Contractors Design
Phase

No adverse
impact
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Project
Activities/Issues

Environmental
Impacts

Mitigation Measures








Preparation of
Project Site

6b-3

protocols;
Develop an Occupational Health and Safety plan to
carry out safe work practices in the site.
Develop training manuals in Nepali (or local
languages) with notes and sketches on Community
Health and Safety and Potential Occupational
Health and Safety to be approved by the PID;
Identify a government-approved disposal site for
excess spoils and wastes expected to be generated
during construction activities;
Take photographs of site and its surroundings
before construction for verification (baseline
photographs);
No access to the site by the Contractor will be
allowed until these plans are prepared and approved
by PID.

Social conflict and  Develop and implement a project communications
legal obstructions
plan to make the stakeholders feel they are part of
resulting in the
the project and it belongs to them;
delay of works
 Consult relevant person and submit applications to
get approval;
 Arrange meetings, workshops and group
discussions to disseminate project final design,
plans and activities;
 Get required permits from the stakeholders as per
the need;
 Provide detailed project design and IEE report to
relevant authorities;
 Affected communities to be consulted and due
notifications given for possible interruptions due to
construction;
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Responsibility

Action/Cost
Submissions
Volume II-B:
Volume I: Bidding
Document
- Section 4 –
Bidding Forms (The
cost of EMP should
be included in
provisional sum)

Contractor,
KUKL-PID, DSC

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
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Project
Activities/Issues

Environmental
Impacts

6b-4

Mitigation Measures

Responsibility

Action/Cost

 Demarcation and sign post installation around the
proposed boundary.
Construction Phase
Beneficial Impacts
Involvement of local
in different
construction works

Employment
generation

 Make employment policy for local (not under age
16) especially the affected people;
 Give opportunity and employ local people
particularly poor, ethnic minority and women;
 Settle wage rate based on the District Wage
Evaluation Committee (DWEC);
 Provide the list of employees to DSC;
 Provide on the job trainings whenever required.

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume III:
Condition of
Contract and
Contract Form
- Section 8 –
Special Conditions
of Contract (Clause
6.1)

Top soil scraping

Change in soil
quality

 Stockpiling the top soil after scraping in a secure
area for later rehabilitation purpose;
 Cover stockpiled soil materials

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement

Earthwork and
stabilization

Air pollution and
Land
pollution/Soil
erosion

 Excavated earth disposal at designated and
stabilized sites;
 Controlled stockpiling of the excavated earth and
protection from runoff erosion and wind erosion;
 Reuse of excavated earth in the final landscaping
of the area;
 Compact the excavated areas’ backfill and include

Primary
ResponsibilityContractor/
Supporting
Role-DSC/
CASSC

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions

Adverse Impact
Physical Issue
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Project
Activities/Issues

Environmental
Impacts

6b-5

Mitigation Measures










replacement of topsoil;
Mulching to stabilize exposed areas;
Apply special measure of civil and bioengineering
erosion protection techniques for slope
stabilization;
Adopt cut and fill approach;
Shoring should be applied while excavating trench
more than 1.5 m;
Avoid work during rain as much as possible;
Provide channels and ditches for post-construction
flows;
Line steep channels and slopes (e.g. use of jute
matting);
Prevent off-site sediment transport using settlement
ponds, silt fences.

Delivery / uploading
of pipes and fittings

Moving/rolling of
pipes or be
tampered with
others

Spoil disposal

Air pollution, Land  Disposal of spoil be restricted to designated area;
pollution and
 Segregate the collected spoils;
Water pollution
 Stabilize and cover the loose stockpiles using
plastic sheets or jute bags;
 No excavated or construct waste will be piled along
the river bank;
 Prevent spoil/excess materials from entering
natural water bodies by sediment basin or other
suitable measures;
 Prohibit spoils disposal on the adjoining land as far
as possible;
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Responsibility

 Unload and stock strictly in accordance with the
manufacture’s recommendations;
 Minimize the height of pallets/stockpiles;
 Use correct manual handling technique and
mechanical aids where possible.

Action/Cost
- 8. Civil
Specification
Volume I: Bidding
Document
- Section 4 –
Bidding Forms

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement
Volume III:
Condition of
Contract and
Contract Form
- Section 8 –
Special Conditions

Section 6 - Employer’s Requirements (Supplementary Information)

Project
Activities/Issues

Environmental
Impacts
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Mitigation Measures

Responsibility

Action/Cost
of Contract (Clause
4.18)

Storage and handling
of materials

Operation of
construction
machineries / plant /
equipments and
Vehicular movement

Land and water
pollution (surface
and under
ground)

Air pollution and
Noise pollution/
Vibration
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 Proper storage of all materials (construction
aggregates, toxic, non-toxic and hazardous
materials in safe place /warehouse);
 Store materials safely by barricading or fencing the
area;
 Storage areas for fuels and lubricants should be
away from any drainage leading to water bodies;
 All the toxic materials including batteries, oil filters ,
mobile etc. be collected separately in a bounded
area in separate containers;
 Recover used oil and lubricants and reuse or
remove from the sites;
 All fueling, repairing and maintenance work should
be done on a concrete surface provided with a
catch tank that can be cleaned and all spilled fuel
recovered and recycled;
 Provide training to workers on safe handling of toxic
materials.

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement

 Dust suppression at open sites by sprinkling water
3-4 times in a day as required;
 Operations of construction machineries / plant /
equipments and vehicles by licensed personnel;
 Mufflers should be fitted in all equipments which
generate noise to confine noise levels;
 Prohibit the operation of construction machineries
from 7 p.m. to 6 a.m. in residential areas;
 Regular maintenance of all the equipment as per

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions

Volume III:
Condition of
Contract and
Contract Form
- Section 8 –
Special Conditions
of Contract (Clause
4.18)

Volume II-B:
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Project
Activities/Issues

Environmental
Impacts

Mitigation Measures











Washing of vehicles,
Washing of
aggregates and
effluent discharge

Rehabilitation
/restoration

Water Pollution

Air pollution
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Responsibility

manufactures specifications to reduce the engine
noise;
Compensate the damages of structures if found
related to vibration;
The diesel generators to be provided with
controlled stacks;
Limit vehicle speed to 10-15 km/hr; site to be
signed specifying speed limits;
Use of construction vehicles complying with the
National Vehicle Mass Emission Standards, 2056
BS;
Regular maintenance of vehicles to meet the
emission standards;
Ban the use of power horns in vehicles;
Use tarpaulins to cover sand and other loose
materials during transport;
Prohibit littering of construction material while
transportation;
Monitor noise levels regularly at site to meet the
noise standards;
Routine monitoring of ambient air quality of the site.

Action/Cost
Volume I: Bidding
Document
- Section 4 –
Bidding Forms (The
cost of EMP should
be included in
provisional sum)

 Establish primary water treatment facilities for
aggregate washing and effluent discharge;
 Release the discharge only after primary treatment;
 Prohibit washing of vehicles next to rivers and
streams.

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement

 Sprinkling of water shall be carried out 3-4 times in
a day as required;

Primary
Responsibility-

Volume II-A:
Employer’s

Volume III:
Condition of
Contract and
Contract Form
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Project
Activities/Issues

Environmental
Impacts

6b-8

Mitigation Measures

Responsibility

Action/Cost

 Immediate rehabilitation of project area should be
done;
 Reinstated to its previous conditions; (i.e. to the
standard as before and / or better)
 Compaction to specified international
standard (backfill shall be compacted to a dry
density of not less than 90% of the maximum dry
density);
 Keep record (take photographs of area) before and
after construction works;
 No debris and refuse should be left at site

Contractor/
Supporting RoleDSC/ CASSC

Requirement

 Plant and rear tree saplings at the rate of 1: 25
samplings for each felled tree;
 DEWAT should be green buffer zone of at least 5
meter;
 Prohibition on use of firewood for work camps and
labour camps;
 Provide LPG/Kerosene to workforce of camps;
 Stockpile the felled trees.

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement

Volume II-B:
Volume I: Bidding
Document
- Section 4 –
Bidding Forms (The
cost of EMP should
be included in
provisional sum)

a) Biological Issue
Vegetation Clearance

Loss of
Vegetation

Discharge of wastes
Change in aquatic  Prohibition of discharge waste (sanitary wastes,
and chemicals in river ecology
solid/liquid wastes) and chemicals such as oils,
mobiles and etc. in the river;

b) Cultural and Socio-economical Issue
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Project
Activities/Issues
Workforce Camp
Construction

Environmental
Impacts
Disturbance to
the surrounding
environment

Mitigation Measures










Construction
activities like open
trenches, excavation
across roads, or road
closures etc.

Traffic
Congestion/
temporary
disruption to local
access
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Responsibility

Establish workforce camp within designated area;
The labour camp should be constructed following
the standards outlined in the Asian Development
Bank Safeguard Policy Statement 2009 and
IFC/EBRD Accommodation Guidance Note,
including hygienic facilities with proper ablution
facilities;
No camp facilities should be located in any areas
considered at risk of flooding or natural hazards;
The workforce camp should be surrounded by
durable permanent fencing material to prevent
unauthorized public access;
The camp should be kept in a neat and orderly
fashion, with proper disposal of waste, vermin
control,
Access to adequate water for all workers;
Provide safe toilets and septic tanks in site;
Coordinate with municipality for the management
of solid waste generated from camp and its
disposal
PID Safeguards Manual to be strictly followed.

Primary
ResponsibilityContractor/
Supporting RoleDSC/
CSE/CASSC

Carry out the work as quickly as possible to
minimize disturbances;
Consult residents; inform them of work in
advance. Erect “work to commence” and “work in
progress” signage;
Inform the local area people and traffic
management office on the construction scheduling
in the area and possible obstruction in the
vehicular traffic in the specified site;

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Action/Cost
Volume II-A:
Employer’s
Requirement:
- 3. General
Requirements
- 5. Contract’s
Submissions
Volume II-B:
Volume I: Bidding
Document
- Section 4 –
Bidding Forms

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
- 8. Civil
Specification
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Project
Activities/Issues

Environmental
Impacts

Mitigation Measures







Massive storage
/stockpiling of
construction material

Influx of outside
workforce

Disturbance to
Locals

Increase in crime
and community
stress
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Responsibility

Develop a traffic plan to minimize traffic flow
interference from construction activities;
Provide advance local public notification of
construction activities, schedule, routing, and
affected areas including road closures;
Erect alternative routing signage in Nepali and
English languages;
Use steel plates or other temporary materials
across trench facilities in key areas such as
pedestrian access, sidewalks, and parking areas;
Arrange for onsite “grievance handling” through
the use of liaison officers;
Undertake trench closure and facilitate surface
rehabilitation or paving as quickly as feasible.

Action/Cost
- 12Volume I: Bidding
Document
- Section 4 –
Bidding Forms
Volume III:
Condition of
Contract and
Contract Form

 Construction materials shall be brought into
construction areas as and when required;
 No any stockpiling areas shall be established
adjacent to the area on private land;
 Contractor must take special precautions for public
safety to minimise the scale and extent of
disruption to public and commercial life.

Primary
ResponsibilityContractor/
Supporting
Role-DSC/
CASSC

Volume II-A:
Employer’s
Requirement

 Special instruction to all the workers to acts in a
responsible manner during and after the working
hours, respecting the rights, property and practices
of local people;
 Prohibit gambling and alcohol consumption in
contractors’ camp sites;
 Instruct the workforce to respect the local cultures,
traditions, rights, etc;
 Provide security in contractors’ camps;

Primary
ResponsibilityContractor/
Supporting
Role-DSC/
CASSC

Volume II-A:
Employer’s
Requirement

Volume III:
Condition of
Contract and
Contract Form

Volume III:
Condition of
Contract and
Contract Form
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Project
Activities/Issues

Environmental
Impacts

6b-11

Mitigation Measures

Responsibility

Action/Cost

 Awareness program against human trafficking.
OHS Hazards

Impact on Health
and Hygiene of
Workers
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 Training in occupational health and safety (OHS)
for all site personnel must be mandatory;
 Make available first aid kits, stretcher and fire
extinguishers in construction sites;
 Supply potable drinking water in the work area;
 Provide basic sanitary facility for the workers;
 All personnel on-site should be trained and kept
aware, and should be suitably qualified;
 Provide competent supervision to be on-site;
 The contractor shall provide at cost necessary
personal protective equipment (PPE) to all workers
at the construction site throughout the construction
activities;
 Provide regular health checkups, sanitation and
hygiene, health care, and control of epidemic
diseases to the workforce;
 Launch awareness programs concerning the
possibility of spread of sexually transmitted
diseases (STDs) and HIV/AIDS using brochures,
posters, and signboards;
 Provide insurance to workers;
 Maintain clean- up equipment on site;
 Compensate for the loss of life or any type of
injuries (a zero tolerance to loss of life policy should
be developed and implemented);
 Contractor shall implement their approved Health
and Safety Plan;
 PID OHS Manual to be strictly followed.

Primary
ResponsibilityContractor/
Supporting
Role-DSC/
CASSC

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
Volume II-B:
Volume I: Bidding
Document
- Section 4 –
Bidding Forms (The
cost of EMP should
be included in
provisional sum)
Volume III:
Condition of
Contract and
Contract Form
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Project
Activities/Issues

Environmental
Impacts

Mitigation Measures

Responsibility

Construction
activities like
excavation,
compaction and
restoration

Impact on Health
and Safety of
Community

 Give prior notice to local communities about the
construction;
 Conduct awareness meetings with local
communities;
 Emergency plan is required;
 Give importance to community health and safety:
 Application of adequate safety signboards;
 The Contractor shall provide at cost all labour and
materials and construct/install and maintain site
safety, hard barricading, flexible green net,
signboards, temporary day/light traffic diversions
throughout the construction activities according to
the specifications;
 Prevent the possibility of accidents to the people of
the community due to trench excavations;
 Re-surface without leaving gaps or uneven
surfaces and erect fence around hazardous areas
until they are safe and restored;
 Implement international best practices on
community health and safety such as those in
Section 4.3 of World Bank EHS Guidelines on
Construction and Decommissioning Activities;
 Training in community health and safety;
 PID OHS Manual to be strictly followed.

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

 Maintain social distance to reduce spread of the
disease;
 Do not to sleep close with each other and maintain
a distance of 3 feet;
 Wash hands frequently by using alcohol-based
hand rub or soap and water.

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Outbreak of any
Pandemic Disease
such as COVID-19

Impact on Health
and Hygiene of
workers, the
surrounding
communities and
all other people
related with the
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Action/Cost
Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
Volume II-B:
Volume I: Bidding
Document
- Section 4 –
Bidding Forms (The
cost of EMP should
be included in
provisional sum)
Volume III:
Condition of
Contract and
Contract Form
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Project
Activities/Issues

Dislocation of
archaeological
artefacts, if any

Environmental
Impacts
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Mitigation Measures

project

 Use mask, gloves and cover mouth and nose with
flexed elbow or tissue when coughing and
sneezing;
 Check the body temperature on daily basis;
 Maintain cleanliness of work sites and camp area
and disinfect on daily basis;
 Avoid contact with anyone that has fever and cough
 Make an isolation room in the site with proper
facilities.

Loss of
archaeological
and cultural sites

 Use manual digging, and avoid heavy equipment
during the digging of trenches for the laying of
pipes in sensitive areas;
 Inform the Chief District Officer who has to report
the findings in writing to the Department of
Archaeology within 35 days, according to the
Ancient Monuments Protection Act, 1956 and
Rules, 1989.

Damage the
proposed
wastewater
system



Responsibility

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Action/Cost

Volume II-A:
Employer’s
Requirement
- 5. Contract’s
Submissions

Operation Phase
Illegal discharge to
the system
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Monitor illegal discharge of industrial wastes to the
system through regular audits/spot inspections of
the industries in the catchment area;
Regulations should be developed and enforced by
the Ministry of Forests and Environment to control
illegal waste discharges into the sewers;
A trade waste policy, including setting discharge
criteria from industries, needs to be developed.

KVWSMB/
KUKLPID/Municipali
ty

Joint monitoring
mechanism has
to be established
with all
concerned
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Project
Activities/Issues

Environmental
Impacts
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Mitigation Measures

Responsibility

Action/Cost

Discharge of
hazardous materials

Dangerous to
workers




Train workers in OHS hazards;
Provide complete PPE to the workers.

Failure of DEWAT
system

Overflow and
flooding



The system will have to be carefully designed and KVWSMB/
operated;
KUKLProvide stand-by generators for pumping stations; PID/Municipality
Provide constant source of electricity supply;
Training of operators to be provided for regular
inspection, cleaning and maintenance of plant and
sewers;
Careful operation and maintenance of system
according to the Operation Manual and Hazard
Analysis and Critical Control Point Plan
(HACCPP);
The Emergency Response Procedures (ERP)
should be developed in coordination with all the
key stakeholders, including the Executing Agency
(EA), project implementation units, consultants,
contractors, and other key government
organizations.

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
- 6. Summary of
Works
- 14. Operation and
Maintenance

Volume II-A:
Employer’s
Requirement
- 4. Design
Requirements
- 12.Commissioning
& Performance
Guarantee Testing








KVWSMB/
KUKL-PID

Release of
inadequately
treated water to
river

Downstream
pollution and
environmental
risks




Treat wastewater to meet the effluent standards;
Regularly monitor the quality of the treated
wastewater and that of receiving water upstream
and down stream from the out fall.

KVWSMB/
KUKLPID/Municipality

Cleaning and
maintenance of
systems

Health and safety 
of cleaning staff
at risk

Train operation and maintenance staff in OHS
Hazards to avoid infection from wastewater and
sludge handling;

KVWSMB/
KUKL-PID
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Project
Activities/Issues

Environmental
Impacts

Mitigation Measures





Outbreak of any
Pandemic Disease
such as COVID-19

Impact on Health
and Hygiene of
workers, the
surrounding
communities and
all other people
related with the
project

6b-15

Responsibility

Provide complete PPE and protective clothings;
Workers to be inoculated against infectious
diseases and kept under medical supervision;
Develop and implement a site-specific safety
plans;
PID OHS Manual to be strictly followed.

 Maintain social distance to reduce spread of the
disease;
 Do not to sleep close with each other and maintain
a distance of 3 feet;
 Wash hands frequently by using alcohol-based
hand rub or soap and water.
 Use mask, gloves and cover mouth and nose with
flexed elbow or tissue when coughing and
sneezing;
 Check the body temperature on daily basis;
 Maintain cleanliness of work sites and camp area
and disinfect on daily basis;
 Avoid contact with anyone that has fever and cough
 Make an isolation room in the site with proper
facilities.

Action/Cost
- 3. General
Requirements
- 5. Contract’s
Submissions
Volume II-B:
Volume I: Bidding
Document
- Section 4 –
Bidding Forms (The
cost of EMP should
be included in
provisional sum)

KVWSMB/
KUKL-PID

Note: DSC: Design and Supervision Consultant, CSE: Construction Supervision Engineer (DSC), CASSC: Community Awareness and Social Safeguard
Consultant, KVWSMB: Kathmandu Valley Water Supply Management Board/ KUKL-PID- Kathmandu Upateka Khanepani Limited- Project Implementation
Directorate,
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Clause 6.1: “The Contractor shall, to the extent practicable and reasonable, employ
local staff
6.7 Health and Safety
Site Safety
The Contractor shall ensure that the works are carried out in a safe manner, according
to internationally accepted guidelines on safe working procedures and to the
satisfaction of the Engineer. The contractor shall strictly follow IFC EHS guideline 2007
and Project OHS manual to safeguard environment health and safety at construction
sites and other construction related facilities.
The following requirements shall be complied with by the Contractor:
a. Excavation - All excavations shall be adequately supported with appropriate
shoring method to avoid collapses and effective hard barriers shall be erected
with warning signs and devises around all open excavations to the
satisfaction of the Engineer.
Struts and walling shall not be used as ladders and for the purpose of access to
the base of excavation the Contractor shall provide proper ladders which shall be
suitably secured.
b. Scaffolding - Suitable and sufficient scaffolds shall be provided and properly
maintained for all work that cannot safely be carried out from the ground or from
part of the structure or from a ladder.
Every scaffold shall be of good construction, of suitable and sound material and
of adequate strength for the purpose for which it is used. Unless designed as
an independent structure, every scaffold shall be rigidly connected to a part
of the structure which is of sufficient strength to afford safe support. Protective
headgear shall always be worn.
c. The equipment which shall be made available to the construction site all time
during construction shall include but not limited to following:








Tripods
Safety harness with double lanyard
Access ladder
Gas testers
Stretchers
First aid kits
Fire extinguishers
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 Noise meters
 Breathing apparatus
d. The Contractor shall place 2 dedicated full time safety officers throughout the
contract period with one standby emergency vehicle in each site. The Contractor's
Safety Officer shall have the qualification and the authority to issue instructions to
the Contractor's personnel regarding protection measures to prevent accidents.
The Contractor's Safety Officer shall conduct awareness programs and give
training to the labour in the site, at least every other month, on all the Health and
Safety aspects associated with the work.
e. During construction the Contractor shall erect, maintain and subsequently
remove sufficient barricades, guards, lighting, sheeting, shoring, temporary
sidewalks and bridges, danger signals as well as temporary covering of potential
accident areas.
If and where required the Contractor shall erect and maintain suitable and
approved temporary fencing to enclose such areas of the works and areas of
land occupied by the Contractor within the Site as may be necessary to
implement his obligations under the Conditions of Contract.
f.

The Contractor shall ensure that all personnel on site are supplied with the
necessary protective equipment and clothing such as visibility vests, color coded
hard hats, goggles, face masks, ear muffs, gloves, boots, knee pads, gas mask,
safety harness depending on the operations being performed.

g. Regular health check-ups of labour at least three equal time interval/ for each
new labour during contract period shall be conducted by the contractor.
Evaluation of medical fitness for all personnel working on site including food
handlers and guards, Tests to include chest x-ray for TB, Blood tests for
communicable diseases such as HIV-AIDS, Hepatitis, etc
h. Workforce Camp – Workforce camp should be made as per the standard and
should be surrounded by durable permanent fencing
Clause 4.18
a. Air quality monitoring - The Contractor shall minimize the generation of smoke,
dust, vapours and noxious fumes from construction. Contractor shall carry out air
quality test at least three equal time interval. Contractor shall further monitor the air
quality of construction site and submit reports to the Engineer. Ambient air quality
parameters shall be within acceptable limit as specified in the Government
standards or directed by the Engineer.
b. Noise level monitoring – The contractor shall have noise measuring equipment and
shall measure noise level at least every other month/whenever there is use of new
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equipment.
c. Water quality test - The contractor shall do water quality test of the water provided
to the staff for drinking and washing purposes.
d. Compensation Plantation - The contractor shall do compensation tree plantation
for every felled tree at the rate of 25 saplings for each felled tree.
e. Access Route: The contractor shall make temporary access route for
pedestrian/vehicle in the site.
f. Waste Management: The contractor shall coordinate with municipality for the
management of solid waste generated from camp and construction site and its
disposal. The contractor shall mange the wastewater generated in the construction
site properly. Direct discharge of the effluent to the water bodies is strictly
prohibited.
g. The Contractor shall keep each section of the work well drained and make the site
free from standing water where practicable
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APPENDIX C. O&M MANUAL FORMAT
The Operating and Maintenance (O&M) Manual format shall include as a minimum
the following specifically written for the Works:
1.
2.

Contents Page
Routine Checks and Inspections Schedule:
• Daily Checks and Inspections
• Weekly Checks and Inspections
• Monthly Checks and Inspections
• Annual Checks and Inspections
• Other Checks and Inspections
This section shall include a list, identifying any consumables used with details of
manufacturers name, type and references to enable re-stocking.
3.
Safety Precautions and Procedures:
• Control of Substances Hazardous to Health (COSHH) details
• Method statements
• Emergency procedures
• HAZOP’s
• Hazardous Areas Classification
• Specific Safety Procedures
4.
Operating and Maintenance Procedures
5.
Design Criteria:
• Summary of Key Design Criteria
• Process Calculations
• Hydraulic Calculations
• Specifications and Data Sheets
• Structural Calculations and Details including ground foundation design
6.
Description of Works:
• General Description of Plant and Process
• Detailed Description of Electrical Plant
• Detailed Description of Mechanical Plant
• Detailed Description of ICA plant
7.
Control Philosophy:
• Functional Design Specification
• P&I Diagram
• Mass Flow Balance
• Flow Schematic
8.
Plant and Equipment Schedule:
• Supplier - name, address, telephone number, contact name
• Make
• Model
• Reference Number
• Location on Site (Plan with Tag Numbers)
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9.

Pipeline and Valve Schedule:
• Location on Site (Plan with Tag Numbers)
• Colour Coding
10. Spares List:
• Supplier - name, address, telephone number, contact name
• Make
• Model
• Reference Number
11. Lubrication Schedule
12. Maintenance Schedule (Including Cross Reference to O&M Manuals)
13. Test Certificates:
• Lifting
• Electrical
• Cable Schedules
• Other Statutory Certificates
14. Fault Finding/Trouble Shooting
15. Drawing Register:
• Civil
• Mechanical
• Electrical
• Other
16. Commissioning:
• Commissioning Procedure
• Control Set Points
• Details of Estimated Manpower, Power and Chemical Requirements
• Certificates of Conformity
• Pressure System Regulations
17. Drawings:
The following drawings used in the design and construction of the works shall be
included within the manual together with any other drawings needed for safe
operation and maintenance.
• Power Distribution Line Diagram
• Cable Routes
• Hydraulic Profile
• Site Layout
• Pipelines and Valves
• Motor Control Centre Layout
• Equipment and Starter Wiring Diagrams
• Hazardous Areas Drawings
• Confined Space Drawings
• General Arrangement Drawings of All Units
• Drainage System
• RC Details
• Structures
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•

Any Other Drawings Necessary for Safe Operation and Maintenance

18. Contact Details (Names and Contact Numbers For):
• Civil Designers
• Mechanical Designers
• Contractors
• Other Relevant Contacts
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APPENDIX D. PROJECT DOCUMENTATION PROCEDURES
The project documentation procedures to be submitted for Project Manager’s review
are, but not limited to, as follows.
1. General
I.
Project Description
II.
Master index of documents
III.
Basis of Basin
IV.
Overall Plot Plan
V.
Governmental Approvals
VI.
Engineering Plan and Procedure
VII. All Project Specification incl. any waivers granted at the start of the project
VIII. Product connection schematic for complete facility
IX.
Others
2. Process Design Data Books
I.
Process Calculation and Mass Balance
II.
Process Description Report
III.
Hydraulic analysis flow calculations
IV.
All PFD’s (Segregated product wise)
V.
All P&ID’s (Segregated product wise)
VI.
HAZOP review and recommendations
VII. Equipment List
VIII. Equipment Data sheets
IX.
Calculation Data sheets
X.
Surge calculations (product Wise)
XI.
Others
Five set of PFD’s and P&ID’s are to be issued separately (In addition to the final
project record.) one set original & two sets of Original copies of A1-size folded; two
set of A3-size original copies filed in A3 size file binders. All A3-size printed PFD’s
and P&ID’s to be grouped together product wise with universal dividers showing
product division.
3. Mechanical Design Data Books
I.
Mechanical Equipment
1) Equipment List
2) Equipment Data sheets
II.
List of valves inclusive of specification
III.
Pipe line list
IV.
Pipe line sizing calculations
V.
Drawing list
VI.
Others
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4. Civil Design Data Book
I.
Foundation & concrete structure design calculations
II.
Pipe line supporting structures calculations
III.
All other relevant calculations
IV.
Government Approval correspondence
V.
Foundation grout systems
VI.
Others
5. Instrument Design Data Book
I.
Design Specification
II.
Instrument calculation sheets
III.
Instrument Schedule
IV.
Plant Operation and Control Philosophy
V.
Instrument Data Books for the following
 Supervisory Control System
 Field Instruments
 Field calibration equipment
 Spare Parts and Tools
 Others
VI.
Drawings
 Drawing List
 Symbol & Legend
 System Configuration of SCADA
 SCADA system Network Architecture
 System Flow Diagram
 Instrument Layout dwg.
 Cable Route dwg.
 Interlock Logic Diagram
 Instrument Piping Hook-Up
 Instrument Loop Diagram
 Instrument Typical Detail dwg.
 Instrument Connection List
VII. Others
Note: Separate binders should be provided for the I&C Vendor Print
6. Electrical Design Data Books
I.
Electrical design specification
II.
Electrical calculations
III.
Single line diagram
IV.
Electrical equipment layout
V.
Electrical Drawing
VI.
Cable list
VII. Lighting
VIII. Electrical equipment data books
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IX.

Switchgears
Transformer
Motor Control Center
Standby generator
Fire Alarm sytem
Others

7. Procurement Data Books
I.
Manufacturer / Vendor Evaluation Sheet
II.
Material / Vendor Approval Documents
III.
Procurement Data Sheet
IV.
Copies of all purchase orders
V.
Lists of items purchase with the Vendor name, contact person, contact phone
numbers and Contact Fax numbers.
VI.
Others
8. Spare Parts
I.
List of all equipment for which spare parts are required
II.
List of spare parts with their part no. serial numbers recommended for all
mechanical equipment:
III.
Instrumentation
IV.
Electrical
V.
PLC
VI.
ESD
VII. UPS
VIII. MOV’s
IX.
Listing of two years spare parts required for above
X.
Others
9. Vendor Manual for Handover
One original and four original copies shall be supplied of the following (in addition to
the Final project record). The manuals should consist of operating instructions,
maintenance instructions, drawings for maintenance, list of parts and part numbers;
also specifications for carrying out periodic maintenance/overhauls. In each
equipment manual, on the first page a list of local & original representative with
contact address and phone & fax numbers shall be provided for future
communications.
10. Project Documentation
1) Project Execution Plan
- Project Control
- Schedule Control
- Progress Control
- Manpower & Equipment Control
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Subcontracting Plan
2) Document Control Procedure
- Document List
- Correspondence Control
- Schedule and Progress Control
- Numbering System
- Change Control Procedure
- Document Format (Letter, Transmittal, Cover Sheet, Title Block, etc.)
- Other
3) QA/QC Plan
- Quality Management S
- Quality Documentation (Quality Records, Final Document, etc.)
- Identification and Traceability
- Environment Plan
- Inspection & Test Plan (ITP)
- Servicing / Warranty
- Other
4) Engineering Plan & Procedure
5) Procurement Plan
- Procurement Flow
- Vendor Approval Procedure
- Vendor Document
- Other
6) Material Control Procedure
- Material / Equipment Approval Procedure
- Packing and Transportation Plan
- Preservation Plan
- Other
7) Health and Safety Plan
8) Inspection & Test Procedure
9) Pre-commissioning & Commissioning Procedure
10) Handover Procedure
11) Vendor Document for all equipment
12) Method Statement for all site work
-

Bidding Document for DEWATS at Gokarna & Hanumanghat

6b-32

Appendix E

1. Water Quality Data

r

NS Lab Accreditation No 0B/065-66
VAT/PAN No..300124309
Regd. No 5180/052/053

Wter

SAVE
WATER

"Training For Success"

Tel .977-1-4415674

Fax No: 977-1-4479642

Engineering & Training Centre (P.) Ltd.

gernent, Treotrnent & ConsultoncY

Loborotory, R & D on Totol WoJ,

Test

ertificclte

R

raD
Sr,,r*, S-*"g. Wrt*

Name of Sender: DHOWA - RRMC - BDA.}V
Date of Sampling l3-l4ll2l20l7
Sample \o: l80l/074/075
Date of Receipl: l4ll2l20l7
Sampled by : r*'ETC

Sampling Event: Composite (13/1212017 from 08:45 am to

l4ll2l20l7 07:45 am)

,,.qir7/ili$,1-

Total Suspended Solids
Volatile Suspended Solids

Analyzed date ; l 1l l2l20l1 -l8l l2l20l1
No. of Samples:01 (ComPosite)
Location : Hanumangha,t. BhaktaPur

Generic Standardo

Llnits

Parameters

30-200

mg/1

051.0
714.0

1540

mg/l

ms/l

50
250
30-r 00

Oil & Grease

mg/1

l0

Total Alkalinitv

msi

I

BIOI

*,.

g:

lx[0o

LlFti/ l00ml

.

90.6
2284.8
958.0
35.0
404.0

".::...*7/)
.. ,

(

..

APH^. 22''' l,l)l

I l(

)\

2540 D. APHA. 22'" LII)l'l loN
4500-FI' B" Al']IlA.22'" lrt)t] IoN

CHEMICAL

Ammonical Nitrogen
COD
BOD

T. Coliforms

Nlethods used

1.1

5.5-9

J:ti'gzi";i=z

?.''

Result

t

rng/l

pH

mg/1

Discharge at Hanumanghat ( 800mrn

concrete pipe)

rt' [][)l l l()N
4500-NHr c." APHA. l7
l()N
tlDi'l
22ND
8..
APLIA.
522A

:zto 8.. APIL,\.22't'EDI ltON
5520 B. APHA. 22n" Ll[)11'lON
2320 I]" APFIA" 2ISI F]DII IoN
]\

r , ',.'

::

.'

9222 T}.APHA. 2

I

III EDI'fION

'l olerancs hmils lor industrial cffluents discharge into rnland surface
rrface water.
water, NS 229-2047

Remurks:

TSS,

Ammonical Nitrogen, COD, BOD, Oil und Grease an(l Total Alkalinity are high

as

per Generic Standurd.

Checked by

2.

3.

nor implied.
prior written permission to us'
Any duplication of this report can not be used as evidence in the court of law and should not be used in any advertising media without
The total liability of our company for the Product is limited to the invoiced amount only'

132, Ratopul, p

o Box #

Bg75

Epc 5205, Kathmandu, Nepal. E-mail :wetc@info.com.np, wetcpl@gmail.com

NS Lab Accreditation No.: 08/065-66
VAT/PAN No.:300124309
Regd. No 5180/052/053

Wter

SAVE
WATER

"Training For Success"

rel .977-1-4415674

Engineering & Training Centre (P.) Ltd.

clgernent, Treotrnent & Consultoncy

Loborotory, R & D on Totol Wote

Test
N*"fffi

ertificclte

R

Source: Kadole In
Analyzed da:te : l4l 12t2017 -l8tl2l}O11
No. of Samples:01
Location :

BDA JV

Date of Sampling: l4ll2l20l7
Sample \o: 1807/074/075
Date of Receipt: l4ll2lZOlT
Sampled by : Client
Generic Standard*

[Jnits

Parameters

Result

Methods used

839.0
558.0
7.0

2540 C." API IA.

79.20
817.2
370.0
43.0

4500-NH. C., API lA.
522() L).. APHA. 22*"

lxl0'

9222 B. API

\L
'fotal Suspended Solids

rngi

Volatile Suspended Solids

mgil

30-200

I

5.5 -9
ur+i'..,,'iAi:.Ft,,-V,.

Oil & Grease

mg/l
mg/l
mg/i
mg/l

T. Coliforms

CFU/l00ml

Ammonical Nitrogen
COD
BOD

r,

CHEMICAL

re:
50
250
30-r 00

l0
BIOLOGICAL

-l'olcrancc

Remurks:

limits lbr industnal sffluents discharge inlo inlald surtacc water- NS
7'SS,

22'" f.l)ll loN

1s+o o. API tA. 22N'' trt)l lloN
45OO-II' B. APHA. 22"', III)ITI0N

l7''' ilDIl
llt)ll'loN

ION

5210 B.. APllA.22'" tll)11'loN
3 t I I B. APIIn. 222N" EDI'I ION

IA. 22^., EDI'I'I0N

7

Ammonical Nitrogen, COD, BOD and Oil & Greuse are high

as

pet Generic Stundard-

ffi
Checked by

A\*fforized Signuturr

nor implied.
permission to us'
Any duplication of this report can not be used as evidence in the court of law and should not be used in any advertising media without prior written
3. The total liability of our comPany for the product is limited to the invoiced amount only'

2.

132, Ratopul, p

o Box #8g75

EPC 5205, Kathmandu, Nepal. E-mail :wetc@info.com.np, wetcpl@gmail'com

NS Lab Accreditation No.' 08/065-66
VAT/PAN No 300124309
Regd. No. 518010521053

W

SAVE
WATER

"Training For Success"

Fax No: 977-1-4479642

Engineering & Tra

Ltd.

Loborotory,R&DonTot

gernent, Treotrnent & Consultoncy
i

Test R
Name of Sender: DHOWA - RRMC - BDA JV
Date of Sampling: l4ll2l20l7
Sample No: 1808/074/075
Date of Receipr: l4ll2l20l7
Sampled by : Client
Parrmeters

fel .977-1-4415674

tlnits

,/

Certificclte
Source: Kadole Out

Analyzed date ;l4l l2l20l7 -l8l l2l20l7
No. of Samples: 0l
Location :

Generic Standard*

Result

Methods used

PHYSICAL
Total Suspended Solids
Volatile Suspended Solids

mgll

30-200

me/l

pH

42.0
28.0

2540 C.. AI'I IA" 22N" DDI IION
2540 D. APllA.22"'' F.t)l llON
4500-l I' B. API Ir\. 22''' Iri)ll

89.33
190.4
79.0
28.0

4500-NIL C.. ApllA. 17 "' lll)ll {oN
5220 8.. APHA. 22N" T]DI'II()N
52IO 8., APHA.22ND EDITI()N
3I I I B. APIIA. 2221'U IJDI'I'I(]N

2x10'

9222P,. APItA.

5.5-9

lo\

L
Ammonical Nitrosen
COD
BOD

fiP.t,

50

mg/l

2sa

ms/l

30- r 00

Oil & Grease

mg/l
lll

T. Coliforms
.lolcrance

tn
l

I

i.llt'.

BIOLOGICAL

CFU/1 00ml

limits 1br induslrial ellluents discharge into inland

Remarks: Ammonicol Nitrogen and Oil

&

22'" tiDI ItON

water. NS 229-2017

Grease are high as per Generic Standard"

Checked by

Wthorized'signaturt'

nor implied.
Any duplication of this report can not be used as evidence in the court of law and should not be used in any advertising media without prior written permission to us.
3. The total liability of our company for the product is limited to the inyoiced amount only.
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Wter

SAVE
WATER

"Training For Success"

Tel .977-1-4475674
Fax No:977-1-4479642

Engineering & Training Centre (P.) Ltd.

Loborotory, R & D on Totol

ernent, Treotrnent & Consulfoncy

ertificclte

Test R
t

'o11"

l4ll2l20ll
1809/0741075
l4tl2l20l7

Analyzed datel.l4ll2l20l7-l8ll2l20l7

Date of Sampling;
Sample No:
Date of Receipt:
Sampled by : Client
Parametcrs

No, of Samples:O|

Location

Unih

Generic Standard*

:

Result

Methods used

PHYSICAL
Total Suspended Solids
Volatile Suspended Solids

me/l
mg/l

pH

30-200

9s.0
60.0

5.5-9

6.2

2540 C.. APHA. 22''' ItDl',l't()N
2540 D. APHA. 22N') l-))t'ftON
4500-H' B. APHA.22'"" l-t[)t IION

CHEMICAL
Ammonical Nitrosen
COD
BOD

Oil & Grease

me/l
mg/1

me/l
mg/l

45OO-NFII C.. API

IA, I 7I'I I:DII'ION

50
250

8.47
408.0

30- r 00

I71.0

l0

24.0

5220 8.. APHA.22''' IDI I'ION
5210 B.. APH^" 22n'' liDl l !ON
3l I I B. .,\PHA. 222'"" Fl[)t',l ION

3xl0'

9222 I\. API IA. 22 "'' 0DIl'l( )ir-

BIOLOGICAL

'I. Coliforms
CFIi/l00ml
* -'l-olerance limits fbr induslrial effluents disoharge into inland surface water. NS 229-2047

Remurks: COD, BOD and Oil & Grease are high as per Generic Standard.

L-hecked by

Thori:ed'signuturc

nor implied.
Any duplication of this report can not be used as evidence in the courl ot law and should not be used in any advertising media without prior written permission to us.
3. The total liability of our company for the product is limited to the invoiced amount only.
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Wter

SAVE
WATER

"Training For Success"

Tel 917-1-44/5674
Fax

No 971-1-4479642

Engineering & Training Centre (P.) Ltd.

gernent, Treotrnent & Consultoncy

Loborotory, R & D on Totol

ertificclte

Test R

Naidoleout''

Name of Sender: DHOWA - RRMC - BDA JV
Date of Sampling l4ll2l20l7
Sample No: l8l0/074i075

Soui,ce:

Dateof Receipt: l4l l2l20l7
Sampled by : Client

Location

Parameters

,,,:

,

No. of Samples:01
:

(

tlnits

.

Analrrad drte i*,t tz nofi -t*'t t2l2g17

Generic Standard*

:
,

!i

!!

.

r

r!

Result

Methods ustd

229.0

2540 C.. APHA.

164.0

25.T0

PHYSICAL
30-200

rngll
mg/l

Total Suspended Solids
Vnl;rtile Susnended Solids

6.6

5.5-9

uH

,

BOD

Oil & Grease

-,,1,i. BI

CF Ui

Remurks: TSS, Oil & Grease are higlr

as

4500-Nl11(..nPl I\. lTrHlDl ll()\
5220 8., APHA, 22*" EDITION

33.0
21.0

52IO B." API IA" 22NL'EDI'1'I0N
3l I I B. API IA. 222 ''' UDIl'lON

1x105

9222

\1,

l00ml

industrial eflluents discharge
I olcrance lrmits for indrrslrial

81.6

4.05

l0

Z1

T. Coliforms

CII..IMICAE,:.irr

50
250
30- I 00

mg/l
me/l
mg/l
mp/l

Ammonical Nitrosen
COD

:,.r::

22'" Fl[)l'l'l{)N

I), APItA" 22ND T]DI]'ION
;1500-H- Il. API lA. 22*'' EI)l f iON

11.

APrtA. 22'''' EDI'l lON

rto inland surf'ace water. NS 229-2047

per Generic Standurd.

ffi
Checked by

2.

3.

nor implied.
prior written permission to us'
Any duptication of this report can not be ffied as evidence in the court ot law and should not be used in any advertising media without
The total liability of our company for the Product is limited to the invoiced amount only.
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Wter

SAVE
WATER

"Training For Success"

fel .977-1-4475674
Fax No: 977-1-4479642

Engineering & Training Centre (P.) Ltd.

rnent, Treotrnent & Consultoncy

Loborotory, R & D on Totol W

ertificclte

Test R
t

Result

Generie Standard*

Units
nrg/l

Total Suspended Solids
Volatile Suspended Solids

Source: Bagmati River Naidole
Analyzed date :l4l l2l20l7 -l8l l2l20l7
No. of Samples:01
Location :

BDA JV

Name of Sender: DHOWA - RRMC
Date of Sampling: l1ll2l20l1
Sample No: 181 11074/075
Date of Receipt: l4l12/2417
Sampled bv : Client
Param€tcrs

'on)

25.0

30-200

r8.0

me/l

6.5

5.5-9

pH
i[S. I

CHEMICAL

i]:E

Ammonical Nitrosen
COD
BOD

mell
mgil
mgil

250
30-t 00

Oil & Grease

mgl\

10

0.08
27.2
12.0
12.0

50

Methods used

22'''' l]Dl',l lON
2540 D, APHA. 22N'' Ei)I'IION
45OO-H- B. APIIA. 22N'' EDI'II0N
2540 C.. APHA.

4500-NH, C..,\PHA. lTrn l,l)l lloN
5220 B.. APHA. 22,.,,F-DI]'ION
52IO B., APHA.22N'' EDI'I'ION

3l I I B. API IA" 222'"

F.t)11-lON

GICAL
T. Coliforms
'[-olerance

Remurks: Oil & Grease

CFLJ/i 00ml
efflrrents ischarge into inland surf'ace water. NS 229-2047

k high

us

3.

9222 B^API IA, 22N') T,I)I'f ION

per Generic Slandurd.

Checked by

2.

3xl0

-7-t:
t:
u

I

n Or

cLl'\ I {t t(tl

lt t' L'

nor implied.
Any duplication of this repoil can not be used as evidence in the court of law and should not be used in any advertising media without prior written permission to us'
The total liability of our company for the product is limited to thc invoiced amount only.
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Wter

SAVE
WATER

"Training For Success"

Iel

977-1-44/5674

Fax

No 977-1-4479642

Engineering & Training Centre (P.) Ltd.

Lobor<:torY,R&Don

Tot o I

WdlEflMAno

g e rne

t.:.i

*

M-nnmC-

BDAJV

Source: Namkhel Stream
Analyzed date :l4l l2DAfi -l8l
No. of Samples:01
Location :
Result

Generir Standard*

Units

otrne nt & Consultoncy

)

"

Date of Samplingl. l4ll2l20l1
Sample No: l8l2/074/075
Date of Receipt: l1/1212011
Sampled by : Client
Parameters

Tre

ertif icclte

.n

Test R

nt,

12 12017

Methods ustd

PHYSTCAL

5.5-9

63.0
40.0
6.2

me/l

50
250
30- I 00

1.47
68.0
28.0

mg/1

l0

10.0

Total Suspended Solids
Volatile Suspended Solids
pH

mg/1

Ammonical Nitrogen
COD
BOD

mgil

Oil & Grease

30-200

mgll

rng/l

7l:.1.iiitl4

BIOLOGICAL

45oo-NIh c., APIIA.

l7r, LDI'flol\

5220 B.. APltA, 22'!D tlDI l'loN
5210 8.. APIIA. 22'" r,l)l'l loN
3I I I B. AT'HA, 222ND F]I)I I'I(')N
?...

6xl0'

CIrLji l00ml

T. Coliforms

2540 Ct.. APIIA. 22\r) Iri)lrloN
2540 D. APHA. 22^" [.,lll'lloN
4500-H' B. nPitA.22*'' l-,1)l l'l()N

9222

Fr.

APH.,\. 22n"

IDl

I'lON

x -'folerancs limits tbr industrial effluents dischargc rnto inland surfacc water, NS 229-2047

Remarks: The tested parameters are within Generic Standatd.

,ffi
Checked by

2.

3-

-Author

izetl S igncti ur c

nor impliedAny duplication of this report can not bs used as evidence in the court o, law and should not be used in any advertising media without prior written permission to us'
The total liability of our company fo. the product is limited to the invoiced amount only.
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Wter

SAVE
WATER

"Training For Success"

Engineering & Training

Fax No:977-1-4479642

Ltd.

Loborotory, R & D on Totol

rnent, Treotrnent & Consultoncy

ertificclte

Test Re
' tsDA JY ":'
Samplin:g:1411212017
lSlJ/074l075
l4ll2l20l7

Name of Sender: iltIOWA -.RRMC
Date of
Sample No:
Date of Receipt:
Sampled by : Client
Paramcters

Unih

fel :977-1-4475674

,' ::,: *or"*.t,,*ugmati River [Jp Stream Namkhel
Analyzed date:l4ll2l20l7-18lnn0V
No. of Samples:

Location

Ceneric Standard*

0l

:

Result

Methods uscd

PHYSICAL
Total Suspended Solids
Volatile Suspended Solids

mell
rng/l

DH

75.0

25.10 Cl..

5.5-9

48.0
6.6

2540 D. APHA. 22N'' DDII'ION
4500-II' ll. APHA. 22\r' I].DI

CHEMICA

;"SI'1:r..:,'2

Ammonical Nitrogen
COD
BOD

Oil & Grease

mg/l
mg/l
ms/l
ms/l
,:."i./

T. Coliforms

APllA" 22'" Fl[)n'lON

30-200

50

0.20
40.8
17.0
5.0

250
30-r 00

l0
B

fio\

':..!r2;.

}GICA[,'+',::

(lFL.l/ l00ml

4500-NI-1, C..

APllA. I7r" I-tDiI'lO\

5220 8.. API IA. 22*'' FIDIION
52IO I].. API IA. 22N'] EDIT'I()N
3l l l B. APIlA. 222"'' liDI l'lOi,\

:.':t:.,.,,..:;:::'

300

9222B. APIIA^ 22''" Fl[)i'fiON

uenls discharge into inland surlace water. NS 229-204

Remarks: The tesled patameters are within Generic Stsndord.

ffi
Checked by

2.

3.

A ut ho r iz

e

il

S i gn u

I

u

r L:

nor implied.
Any duplication of this report can not be used as evidence in the court of law and should not be used in any advertising media without prior written permission to us.
The total liability of our company for the product is limited to the invoiced amount only"
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Wter

SAVE

Wl\TER

"Training For Success"

lel .977-1-4475674
Fax No:977-1-4479642

Engineering & Training Centre (P.) Ltd.

nogernent, Treotrnent & Consultoncy

Loh>oratory, R & D on Totol

ertificqte

Test
Name of Sender:

DltO\ilA - RRMC BDA
--

SampleNor18141074/075
Date of Receiptt l4tl2t2}l7
Samnled

JV

,i', SourcerrBagmatiRiver Dow11{re1y
: ,
'.1 , I i, ",, No.ofSrmplEtl 0l , , ,,

Namkhel

'ir

Location

:

bv: Client

Paramcte rs

Units

Generic Standard*

Result

Nlethods used

PHYSICAL
Total Suspended Solids
Volatile Suspended Solids

mg/l

30-200

63.0
45.0
6.6

mgll

pH

5.5-9

25,10 C..

APUA. 22^" I-.t)t I'lON

2540 D. APHA. 22''' EDI I'ION
'1500-l I B. API IA. 22 "" EDI I'ION

CHEMICAL
Ammonical Nitrogen
COD
BOD

Oil & Grease

mgll
mg/l
mg/i
ms/l

50

0.37
68.0

2s0
30-100

30.0

r0

6.0

1500-NIIr

(.. Al'HA.

ITrrr t,l)l I lo\

5220 B.- APHA. 22n" EDII'lON

5210 ll.. APHA. 22"" L]DII IoN
3l I I B. APHA. 222'''' l-l[)lT'lON

BIOLO ;ICAL
l00ml
2.5x 104
[olcrancelimits{brindustrial efJ'luentsdischargeintoinlandsurfacewater,NS229-2047

T. Coliforms

t-

CF t.l/

9222B. APIlA.22"'' EDI'I tON

Remurks: The tested purameters sre within Generic Slandsrd.

ffi
Checked by

2.

3.

'Auihorized Signature

nor implied.
Any duplication of this report can not be used as evidence in ihe court of law and should not b€ used in any adveriising media without prior written permission to us.
The total liability of our company for the product is limited to the invoiced amount only.
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SAVE
WATER

Water

"Training For Success"

Engineering & Traini

. 977 -1 -44 7 567 4

Fax

No 977-1-4479642

Ltd.

Lob,orotory.R&DonTot

gernent, Treotrnent & Consult<lncy

ertificclte

Test R
Name of Sender: DHOWA - RRMC - BDA JV
Date of Sampling: l4ll2l20l1
Sample \o: I 8 I 5/07{/075
Date of Receipt: l4ll2l2Dl7
Sampled by : Client
Parameters

fel

Units

Source: Dese Out

Analyzed date :l4l l2t20l7 -l8t l2t20l7
No. of Samples: 0l
Location :

Generic Standard*

Result

Methods used

PHYSTCAL

Total Suspended Solids
Volatile Suspended Solids

me/l
mg/l

30-200

7.0

2540 C." APH/\.22'" t-))[ I',ION
2540 D. APllA. 22Ntr HI)l l t()N
4500-ll* u. API Ir\. 22n" I,))l',l'tON

67.23
122.4
53.0
10.0

4500-Nl I] ( .. APllA. l7r'r I l)t I t(
5220 8." APHA. 22."" F]DITION
52 t0 t]., APHA. 22" I DI lt( )\
3 I I I B. APHA. 222'" EDI] ION

5x10"

c222 l\. APt IA.

2s.0

r4.0

pH

5.5-9

CHEMICAL
Ammonical Nitrogen
COD
BOD

ms/l

50

mell

250

mpll

30-r 00

Oil & Grease

mg/l

l0

T. Coliforms

(lFt.l/l00ml

T

* -'lirlerancc limits fbr

OGICAI,

as

)\

per Generic Standurd.

Checked by

3.

22'" LI)t ll(

offluenls discharge into inland surface water, NS 229-204?

Remarks: Ammonicul Nitrogen is high

2.

)\

il,h,;!; sw*,,

nor implied.
Any duplication of this report can not be used as evidence in the court of law and slrould not be used in any advertising media without prior written permission to us.
The total liability of our company for the product is limited to thc invoiced amount only.
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"Training For Success"

VVater

SAVE
WATER

Ltd.

Engineering & Tra

gernent, Treotrrtent & Consultoncy

Loborotory,R&DonTo

Certificqte

Test R

Source: Bagmati River Upstream Of Gokarna Treatment Plant

Name of Sender: DHOWA - RRMC - BDA.IV
Date of Sampling: 1411212017
Sample \o: t8 l6/07-11075
Date of Receiptl. l4ll2l20l1
Sampled by : Client
I'arameters

Units

Tel . 977-1-44/5674

Fax No: 977-1-4479642

Analyzed dale .l4t l2l20l1 -l8l l2l20l7
No. of Sampies:01
Location :
Result

Generic Standard*

Methods uscd

PHYSICAL
Total Suspended Solids
Volatile Suspended Solids

mg/l
ms/l

pH

30-200
5.5-9

71.0
45.0
7.0

2540

(

:2"D l:DI I I( )\
APllA" 22''' Il[)l',l'IoN

.. APHA.

25,10 D.

,1500-ll* B. APIJA" 22't'UI)l i lON

C

APHA. 17"'l,l)l ll(
APIIA. 22ND IJDITI0N

Ammonical Nitrogen
COD
BOD

mg/l
mg/l
me/l

50

0.09

-+50u-NHr C..

250
30-t 00

)1 )

5220 8..

11.0

Oil & Grease

mgil

r0

8.0

52IO 8., APHA,22'" E,DITION
3I I I I]. APHA. 222\D IIDI I'ION'

$.. ,.,;':'ittzi
T" Coliforms
.J'olerance

.B

)GICAI,

|i

CFtii l00ml

1

xl0n

)\

ii":

ql22 Ir.

n PI

L\, 2l'D l

l)ll

I( )N

lrmits frlr industrial effluerlts discharse
discharge into inland surf-ace water- NS 229-204

Remurks: The tested parameters sre within Generic Standard.

ffi
Checked by

nor implied.
Any duplication of this report can not be used as evidence in the court of law and should not be used in any advertising media without prior written permission to us.
3. The total liability of our company for the product is limited to the invoiced amount only.

2.

132, Ratopul, P O Box # 8975 EPC 5205, Kathmandu, Nepal. E-mail : wetc@info.com.np, wetcpl@gmail.com

NS Lab Accreditation No.: 08/065-66
VAT/PAN No.: 300'1 24309
Regd. No.5180/052/053

SAVE
WATER

"Training For Success"

VVater

Engineering & Trainin

gernent, Treotrrrent & Consultoncy

Certificote

Test R
Name of Sender: DHOWA - RRMC - BDA JV
Date of Samplingl. 1411212017
Sample \o: l8l7/07.1/075
Date of Receipt: l4ll2l20l7
Sampled bv : Client
Units

Source: Gokarna Treatment Plant Out
Analyzed date : l4l 12 12017 -l8l l2l20 11
No. of Samples: 0l

Location

Generic Standard*

ms.ll

30-200

mgll

pH

5.5-S

.

ms/l

50
250
30- I 00

Oil & Crease

mg/l

r0

T. Coliforms

CFUi 100mi

rng/l

B

- T'olerance limlts tbr industrral elfluents

Result

Methods used

215.0
145,0
6.8

2540 C.. APHA. 22\" T,DITIoN
2540 D. APUA. 22''' LIDI I'lON
4500-l l* ll. ApllA. 22*r' 0DI'f Io\

13.81

4500-NHr C.. ,,\PHA. I 7''' l-tt)t l t( )N
5220 B.. APHA. 22^,, IiDITIoN
52IO B., APHA,22"" EDITION
3I I I B. API IA" 222NU F]I)ITIoN

CHEMICAI,

Ammonical Nitrogen
COD
BOD

mgil

:

PHYSICAL

:i

Total Suspended Solids
Volatile Suspended Solids

Fax No:977-1-4479642

Ltd.

Loborotory,R&DonTot

Parameters

fel .977-1-44/5674

244.8
91.4
12.0

\1,

,$drr

3x 10"

9222B^ API IA. 22''" IIDI I'lON

into inland surface water, NS 229-2047

Remorks: TSS and Oil & Grease are higlt as per Generic Stundar{l.

ffi
Checked by

nor implied.
Any duplication of this report can not be used as evidence in the court of law and should not be used in any advertising media without prior written pemission to us.
3. The total liability of our company for the product is limited to the invoiced amount only.
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SAVE
WATER

Water

"Training For Success"

Tel . 977-1-4475674

Eax No: 977-1-4479642

Engineering & Training Centre (P.) Ltd.

Loborotory, R & D on Totol

ncgernent, Treotrnent & Consultoncy

Certificote

Test
Name of Sender: DHOWA - RRMC - BDA JV
Date of Sampling: l4ll2l20l7
Sample l,io: l8l8/07{/075

Source: Gokarna Treatment Plant In

Analyzed date : I 4i
No. of Samples:0t
Location :

Dateof Receipt: l4l l2t20l7

12120 17

-l8l l2t20l1

Sampled bv : Client
Parameters

Units

Gcneric Standard*

Result

Methods uscd

212.0
135.0
o.5

2540 C.. APllA" 22''" F])t I'ION
2540 D. APHA. 22*" EDITION
4500-U B. .{PI tA. :2'r' F.t)l I t(

4500-Nt{r c.. ApHA. l7r'r L'l)Il'lON
5220 8., APHA. 22 ",, DDI'I'I()N

.PH.Y$IQAL
Total Suspended Solids
Volatile Suspended Solids

mgll

30-200

mell

pH

5.5-9

Ammonical Nitrosen
COD
BOD

me/l

50

\3.12

mell

250

mgtl.

30- I 00

oit &

mg/l

i0

299.2
129.0
13.0

Grease

)\

52IO B.. AI'HA.22"., I'DI'I'IoN
311I ti. AI'HA.222'" l-.i)t',l t()N

,OGICAL
T. Coliforms
" - [ olcrance limils lbr

CFUIl 00ml

3x10"

9222 B. APHA. 22"r'

Et)ll-tON

discharge into inland surface waier. NS 229-2047

Remorks:TSS, COD, BOD and Oil & Grease are high

as

per Generic Standard.

ffi
Checked by

2.

3.

A ul hor iz ed S i gnolu

t'

nor implied.
Any duplication of this report can not be used as cvidence in the court of law and should not be used in any advertising media without prior written pcrmission to us.
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Test Re
a'o_
Name of Sender: DIIOWA - RRMC,: BIIA
Date of Samp ling:
Sample No:

l4ll2l20l7
1819/074/075
Datoof Receipt: l4ll2t2l17

Sampled

iV ,

:

:":::::,Sou.rce:

In-Front Of Gokarnesh*or Mahadev Ternple
Analyzed date :l4ll2l20l7-l8ll2l2}l1
No. of Samples: 0l
Location:

by: Client

Parameters

Units

Ceneric Standard*

Rcsult

Methods used

173.0
112.0
6.6

2540 Ct.. APtIA.22n" f,])t]'tON
2540 D.
22"'' t..l)il t0N

PHYSICAL
Total Suspended Solids
Volatile Suspended Solids

30-20()

me/1

mgll

pH

5.5-9
.

Ammonical Nitrosen
COD
BOD

Oil & Grease
T. Coliforms

* - Iolcranoe limits

v,l

ms/l
mg/l

ms/l
mell

ri!1iir7 :iifi:

4500-FI' ^PHA.
B- nPIlA. 22ND Et)I]-tON

CHEMICAL
50

r.36

250
30-t 00

40.8
17.0
1.0

10

..,a.j.,ii,, A

4500-NHr C.. API IA. l7''' IiDll'loN
5220 I).. APHA^ 22^" F.t)t't'toN
5210 8.. APHn. 12'" I l)lit( )\
3I I I B. APHA, 222*" EDITION

O-e.l{
3 xl04

CFtl/l00ml

9222 B. APHA. 22^" E,DITION

industrial eftluents drscharge rnto inland surface water. NS 229-2047

Remarks: The tested parutmeters are within Generic Stundard.
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Wter

SAVE
WATER

"Training For Success"

Tel 977-1-44/5674
Fax No: 977-1-4479642

Engineering & Training Centre (P.) Ltd.

gernent, Treotrnent & Consultoncy

Loborotory, R & D on Totol

ertificclte

Test R

Source: Bagmati nir.. Upiirm
Khola
Analyzed dute .l 4ll2l20l7 -18I l2 12017
No. of Samples: 0l
Location :

Name of Sender: DHOWA - RRMC - BDA JV
Date of Sampling: l4ll2l20l7
Sample No: 1820/07{/075
Date of Receiptt l4ll2l20l7
Sampled by : Client
Paramctcrs

Units

Generic Standardi

Result

Methods used

PHYSICAL
Total Suspended Solids

me/l
mg/l

Volatile Suspended Solids

30-200

pH

6.7

2540 C., APTIA. 22N'' F,DI IION
2540 D. APHA" 22Nt' Iit)u IO\
45OO-H- I}. APIIA. 22ND IlDI I'I()N

0.6s

4500-Nlll c.. APFIA. lTrH hl)l lloiw

2i.2

5220 B.. A['ttA. 22nD F]t)l'l'toN
52IO B.. APIIA" 22^.,EDII'IoN
3l I I B. APHA. 222nt' Et)il IoN

90.0
58.0

5.5-9

CHEMICAL
Ammonical Nitrogen
COD
BOD

mg/l
me/l

Oil & Grease
,,.Nrr

T. Coliforms

r,

mg/!

IO

I .0

I

!"\i:rrzl,.r

B

.(l(tI

e

lflucnts

& Grease is high

as

.0

r

3xl0'

CFtJ/ I 0()nrl

'Iolcranoe limits
fbr industrial

t?emurks: Oil

r

MP/I

50
250
30-r 00

9222

B"

API IA. 22.,, F,I)I'I'ION

inter inland surl'ace water. NS 229-2047

per Generic Standard.

m

Checked bv

A ut h or iz

ed S ignu

/ u t'

nor implied.

2' Any duplication of this report can not be used as eyidence
3. The total liability of our company for the product is rimited

in the court of law and should not be used in any advertising media without prior written permission to us.
to the invoiced amount only.
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NS Lab Accreditatron No.: 08/065-66
VAT/PAN No.:300124309
Regd. No 5180/052/053

SAVE
WATER

Water

"Training For Success"

Tel

Fax

.977-1-44/5674

No 977-1-4479642

Engineering & Training Centre (P.) Ltd.

Loborotory. R & D on Totol

ernent. Treotrnent & Consultoncy

ertificclte

Test R
Name of Sender: DH0WA - RRMC - BDA JV
Date of Samplingt l4ll2l20l7
Sample \o: 182 l/07{/075
Date of Receiptt l4ll2l20l7
Sampled by : Client
Parametcrs

Units

Source: Ghatte Khola

Analyzed date :l4l 12/2017 -l8t l2t20l7
No. of Samples:01
Location :

Generic Standard*

Result

Methods used

170.0
115.0
6.6

2540 C.. APHA. 22'"'' EI)l'llON
2540 D. APllA. 22^D F))t iloN
-15()0-l i R. API ln. 1a\D lrl)l I l{

1.28
40.8
17.0
14.0

4500-Nll, (...\PHn.

PHYSICAL
Total Suspended Solids
Volatile Suspended Solids
pH

mg/l
mg/l

30-200
5.5-9

,\

CHEMICAL
Ammonical Nitrosen
COD
BOD

Oil & Grease

mg/l
mg/l
ms/l
mg/l

T. Coliforms

CFLil l0Oml

50

250
30- r 00

t0

5210 B.. APIlA.22"rr Et)lt IoN

3I I I B. N PTIA. 222\D I.]DII'I0N
l;i;; ;i';aj ':

BIOLOC
5xl0o

l-"'l Ilillo\

52208.. API IA.22\I) t],DIII0N

li\r:

9222B. APIIA.22n" t-])il t()N

discharge into inland surt-ace water, NS 229-2047

Remarks: Oil & Grease is high as per Generic Standard.

ffii
'ulhor'ized Signaturc

Checked t,v
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3.

nor implied.
Any duplication of ihis report can not be used as evidence in the court of law and should not be used in any adyertising media without prior written permission to us.
The total liabirity of our company for the product is limited to the invoiced amount only.
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2. Flow Data

◇ Gokarna Site
Time SN Time (Hrs.)

Quantity

Time ( average Average Time

Measured

in sec)

Dischage (L/S)

(for 1 H)

Quantity
Estimated

T1

11:45 20 Litre

7.6

T2

12:45 20 Litre

12.8

10.2

1.96

7059

T3

13:45 20 Litre

9.9

11.3

1.77

6372

T4

14:45 20 Litre

14.9

12.36

1.62

5825

T5

15:45 20 Litre

19.5

17.15

1.17

4198

T6

16:45 20 Litre

8.6

14.03

1.43

5132

T7

17:45 20 Litre

7.6

8.1

2.47

8889

T8

18:45 20 Litre

7.6

7.6

2.63

9474

T9

19:45 20 Litre

7.8

7.7

2.60

9351

T10

20:45 20 Litre

8.1

7.9

2.53

9114

T11

21:45 20 Litre

8.3

8.2

2.44

8780

T12

22:45 20 Litre

10.3

9.3

2.15

7742

T13

23:45 20 Litre

12.3

11.3

1.77

6372

T14

0:45 20 Litre

18.4

15.36

1.30

4688

T15

1:45 20 Litre

20.3

19.36

1.03

3719

T16

2:45 20 Litre

25.6

22.95

0.87

3137

T17

3:45 20 Litre

25.6

25.58

0.78

2815

T18

4:45 20 Litre

20.3

22.94

0.87

3139

T19

5:45 20 Litre

14.3

17.3

1.16

4162

T20

6:45 20 Litre

9.7

12.4

1.61

5806

T21

7:45 20 Litre

6.7

8.23

2.43

8748

T22

8:45 20 Litre

5.7

6.23

3.21

11557

T23

9:45 20 Litre

4.9

5.33

3.75

13508

T24

10:45 20 Litre

5.1

5.02

3.98

14343

T25

11:45 20 Litre

7.6

6.36

3.14

11321

Discharge (Q) in 24 hours (Litre per Day)
Discharge (Q) in 24 hours (m3/Day)
Measured by: Bucket measurement technique.

175250
175

◇ Hanumanghat Site
No.

Flow rate

Time
(l/sec)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

8:45
9:45
10:45
11:45
12:45
13:45
14:45
15:45
16:45
17:45
18:45
19:45
20:45
21:45
22:45
23:45
0:45
1:45
2:45
3:45
4:45
5:45
6:45
7:45
8:45
9:45

Remark
(m3/hr)

17.3
17.86
14.41
11.45
4.79
4.05
3.03
2.96
2.92
2.9
2.67
2.65
2.59
1.96
1.14
0.88
0.45
0.36
0.25
0.38
0.39
0.43
14.04
14.24
16.16
17.36

62.3
64.3
51.9
41.2
17.2
14.6
10.9
10.7
10.5
10.4
9.6
9.5
9.3
7.1
4.1
3.2
1.6
1.3
0.9
1.4
1.4
1.5
50.5
51.3
58.2
62.5

3. Nepalese Standard

Government of Nepal
Ministry of Population and Environment
Kathmandu

Published in Nepal Gazette
in 2058/01/17

GENERIC STANDARDS
Generic Standard
Part I
Tolerance Limits for Industrial Effluents to be
Discharged into Inland Surface Waters

Characteristics

Tolerance Limit

Total Suspended solids, mg/L, Max

30-200

Particle size of total suspended particles

Shall pass 850-micron Sieve.

pH

5.5 to 9.0

Temperature

Shall not exceed 40 degree C in any
section of the stream within 15 meters
down-stream from the effluent outlet.

Biochemical oxygen demand (BOD) for 5 days
at 20 degree C, mg/L, Max

30-100

Oils and grease, mg/L, Max

10

Phenolic compounds, mg/L, Max

1

Cynides (as CN), mg/L, Max

0.2

Sulphides (as S), mg/L, Max

2

Radioactive materials:
a. Alpha emitters, c/ml, Max

10 -7

b. Beta emitters, c/ml, Max

10 -8

Insecticides

Absent

Total residual chlorine, mg/L

1

Fluorides (as F), mg/L, Max

2

Arsenic (as As), mg/L, Max

0.2

Cadmium (as, Cd), mg/L, Max

2

Hexavalent chromium (as Cr), mg/L, Max

0.1

Copper (as Cu), mg/L, Max

3

Lead (as Pb), mg/L, Max

0.1

Mercury (as Hg), mg/L, Max

0.01

Nickel (as Ni), mg/L, Max

3

Selenium (as Se), mg/L, Max

0.05

Zinc (as Zn), mg/L, Max

5

Ammonical nitrogen, mg/L, Max

50

Chemical Oxygen Demand, mg/L, Max

250

Silver, mg/L, Max

0.1

$(

Specific Industrial Effluent Standards
Industrial Effluents Standards
Tolerance Limits for Industrial Effluents Discharged into Inland Surface Waters
Part - I
Tanning Industry

Characteristics
Colour and odour
Total dissolved solids, mg/L, Max
Suspended solids, mg/L, Max
Biochemical oxygen demand
(5 days at 200 C) mg/L, Max
Chlorides as (Cl) mg/L, Max
Hexavalent chromium (as Cr) mg/L, Max
Total chromium (as Cr) mg/L, Max
Sulphide (as S) mg/L, Max
Sodium %, Max
Chemical oxygen demand mg/L, Max
pH Value

Tolerance Limit
Absent * *
2100
100
100
600
0.1
2
2
60
250
6.0-9.0

** For colour and odour, no requirements have been laid down standard but it is recommended
that, as far as practicable, colour and unpleasant odour should be absent in the standards.
Part - II
Wool Processing Industries

Characteristics
Suspended Solids, mg/L
Biochemical Oxygen Demand (5 days at 200 C), mg/L
Oil and grease, mg/L
Chemical Oxygen Demand, mg/L
Total Chromium (as Cr), mg/L
Sulphide (as S), mg/L
Phenolic compounds (as C6 h5 OH), mg/L
pH Value
Temperature 0 C

Tolerance Limit
100
100
10
250
2
2
5
5.5-9.0
40

Part - III
Fermentation Industries

Characteristics
pH
TSS, mg/1, max
BOD 5 days at 200 C mg/l, max

Tolerance Limit
5.5 to 9.0
100
60

%)

Part - IV
Vegetable Ghee and Oil Industries

Characteristics
BOD5 days at 200 C, mg/L Max
COD, mg/l, Max
pH
Oil and Grease, mg/l, Max
Nickel, mg/l, Max

Tolerance Limit
100
250
9-Jun
10
3

Part - V
Paper and Pulp Industries

Characteristics
pH
Suspended Solids, mg/l
BOD5 days at 200C, mg/l Max

Tolerance Limits
5.5-9
100
100

%!
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Part - VI
Dairy Industry

S.N.
1
2
3
4
5

Characteristics
pH
TSS mg/litre, Max
BOD (5 days at 200 C) mg/litre, Max
Oil and Grease, mg/litre, Max
COD, mg/litre, Max

Tolerance Limits
5.5-8.5
150
100
10
250

Part-VII
Sugar Industry

S.N.
1
2
3
4

Characteristics
pH
TSS mg/litre, Max
BOD (5 days at 200 C) mg/litre, Max
COD, mg/litre, Max

Tolerance Limits
5.5-8.5
100
100
250

Part-VIII
Cotton Textile Industry

S.N.
1
2
3
4

Characteristics
pH
TSS mg/litre, Max
BOD (5 days at 200 C) mg/litre, Max
COD, mg/litrre, Max

Tolerance Limits
6.0-9.0
150
100
250

Part-IX
Soap Industries

S.
N.
1
2
3
4
5
6

Characteristics

Tolerance Limits

BOD(5 days at 200 C) mg/litre, Max
COD mg/ litre, Max
pH
TSS mg/litre, Max
Oil & Grease mg/litre, Max
Phenolic Compound mg/litre, Max

100
250
6.0-9.0
200
10
1

%@
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Generic Standard
Part II
Tolerance Limits for Industrial Effluents to be Discharged into Public Sewers

Characteristics
Total Suspended solids, mg/L, Max
pH
Temperature, 0C, Max
Biochemical oxygen demand (BOD) for 5 days at
20 degree C, mg/L, Max
Oils and grease, mg/L, Max
Phenolic compounds, mg/L, Max
Cynides (as CN), mg/L, Max
Sulphides (as S), mg/L, Max
Chloride (Cl), mg/L, Max
Insecticides
Sulphates (SO4), mg/L, Max
Fluorides (as F), mg/L, Max
Arsenic (as As), mg/L, Max
Cadmium (as, Cd), mg/L, Max
Total Chromium, mg/L, Max
Copper (as Cu), mg/L, Max
Lead (as Pb), mg/L, Max
Mercury (as Hg), mg/L, Max
Nickel (as Ni), mg/L, Max
Selenium (as Se), mg/L, Max
Zinc (as Zn), mg/L, Max
Ammonical nitrogen, mg/L, Max
Chemical Oxygen Demand, mg/L, Max
Silver, mg/L, Max
Total Dissolved Solids, mg/l, Max
Mineral Oils, mg/L, Max
Inhibition of nitrification test at 200ml/l

%#

Tolerance Limit
600
5.5 to 9.0
45
400
50
10
2
2
1000
Absent
500
10
1
2
2
3
0.1
0.01
3
0.05
5
50
1000
0.1
2100
10
< 50%

Published in Nepal Gazette
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Generic Standard
Part III
Tolerance Limits for Wastewater to be Discharged into Inland Surface Waters
from Combined Wastewater Treatment Plant

Characteristics
Total Suspended solids, mg/L, Max
Particle size of total suspended particles
pH
Temperature

Tolerance Limit
50
Shall pass 850-micron Sieve.
5.5 to 9.0
Shall not exceed 40 degree C in any section of
the stream within 15 meters down-stream from
the effluent outlet.
Biochemical oxygen demand (BOD) for 5 50
days at 20 degree C, mg/L, Max
Oils and grease, mg/L, Max
10
Phenolic compounds, mg/L, Max
1
Cynides (as CN), mg/L, Max
0.2
Sulphides (as S), mg/L, Max
2
Radioactive materials:
a. Alpha emitters, c/ml, Max
10 -7
b. Beta emitters, c/ml, Max
10 -8
Insecticides
Absent
Total residual chlorine, mg/L
1
Fluorides (as F), mg/L, Max
2
Arsenic (as As), mg/L, Max
0.2
Cadmium (as, Cd), mg/L, Max
2
Hexavalent chromium (as Cr), mg/L,
0.1
Max
Copper (as Cu), mg/L, Max
3
Lead (as Pb), mg/L, Max
0.1
Mercury (as Hg), mg/L, Max
0.01
Nickel (as Ni), mg/L, Max
3
Selenium (as Se), mg/L, Max
0.05
Zinc (as Zn), mg/L, Max
5
Ammonical nitrogen, mg/L, Max
50
Chemical Oxygen Demand, mg/L, Max
250
Silver, mg/L, Max
0.1

%$

Published in Nepal Gazette
in 2060/03/09 by Ministry of
Population and Environment
Sampling and Analysing Methods
Part I
Sampling
Prescribed ISO Standard Numbers
5667 (1)
5667 (2)
5667 (3)

Guidance on the design of sampling programs
Guidance on sampling techniques
Guidance on the preservation and handling of
samples
Guidance on sampling of wastewaters

Published in Nepal Gazette
in 2060/03/09 by Ministry of
Population and Environment

5667 (10)

Part II
Analyzing

Parameters
Total Suspended solids, mg/L, Max
pH
Biochemical oxygen demand (BOD) for 5
days at 20 degree C, mg/L, Max
Oils and grease, mg/L, Max
Phenolic compounds, mg/L, Max
Cyanides (as CN), mg/L, Max
Sulphides (as S), mg/L, Max
Chloride (Cl), mg/L, Max
Insecticides
Sulphates (SO4), mg/L, Max
Fluorides (as F), mg/L, Max
Arsenic (as As), mg/L, Max
Cadmium (as, Cd), mg/L, Max
Total Chromium, mg/L, Max
Copper (as Cu), mg/L, Max
Lead (as Pb), mg/L, Max
Mercury (as Hg), mg/L, Max
Nickel (as Ni), mg/L, Max
Selenium (as Se), mg/L, Max
Zinc (as Zn), mg/L, Max
Ammonical nitrogen, mg/L, Max
Chemical Oxygen Demand, mg/L, Max
Silver, mg/L, Max
Mineral Oils, mg/L, Max
Inhibition of nitrification test*

Prescribed ISO Standard Numbers
11923
10523
5815
9377 (1,2,4)
14402 / 6439
6703 (1)
10530
10304 (2) / 9297
6468
10304 (2)
10304 (1)
11885/11969/6595
5961/8288
9174/11083
8288/11885
8288/11885
5666
8288 /11885
9965/11885
8288/11885
11905 (1)/5664
ISO/DIS 15705 / 6060
11885
9377 (1,2,4)
9509

%%

* Note on nitrification test
To supplement the analyzing of the wastewater for various parameters, a Nitrification test can be
conducted. The test gives information on the general characteristics of the wastewater in relation
to the possible effects of the wastewater on the biological processes that takes place in the
wastewater treatment plant.
The Nitrification test provides data on the inhibitory effect of a sample of the wastewater on a
specified population of nitrification bacteria. The inhibitory effect of the wastewater on the
nitrification processes should be less than 50% in 200 ml/l solution of the wastewater. The test is
described in the ISO 9509:1989 standard. However this standard do not take a possible loss of
Nitrate during the test into account. In addition the specified minimum oxygen concentration of
2 mg/l is similarly too low, as the nitrification process will be substantially inhibited at such a
concentration of oxygen.
It is therefore recommended to use an oxygen concentration of at least 6 mg/l during the test and to
analyze for ammonium-N as well as for nitrate and nitrite-N when industrial wastewater is tested.

%^
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Part-X
Brick kiln Industry, Chimney height and Emission Standard

S.N.

Types of Kiln

1

Bull's Trench Kiln, Forced
Draught ( Fixed Chimney )
Bull's Trench Kiln, Natural
Draught( Fixed Chimney )
Vertical Shaft Brick Kiln
(VSBK)

2
3

Suspended Particulate heights of Chimney
Matter
(Minimum Limit)
(Maximum Limit)
600mg/Nm3
17 Meter
700mg/Nm3

30 Meter

400mg/Nm3

15 Meter

Note:
1. Value of suspended particulate matter shall be calculated considering reference oxygen
concentration as 10%.
2. Chimney height shall be measured from ground level.

%&
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Nepal Ambient Air Quality Standard
National Ambient Air Quality Standards for Nepal

Parameters Units

Averaging
Time

TSP (Total µg/m3 Annual
Suspended
24-hours*
Particulates)
PM10
µg/m3 Annual
24-hours*
3
Sulphur
µg/m Annual
Dioxide
24-hours**
Nitrogen
Dioxide

µg/m3 Annual
24-hours**

Carbon
Monoxide
Lead

Benzene

µg/m3 8 hours**

Concentration
Test Methods
in Ambient Air,
maximum
230
High Volume Sampling
120
50
70
40
80
10,000

µg/m

3

15 minute
Annual

100,000
0.5

µg/m

3

24-hours
Annual

20*****

Low Volume Sampling
Diffusive sampling based on
weekly averages
To be determined before
2005.
Diffusive sampling based on
weekly averages
To be determined before
2005.
To be determined before
2005.
Indicative samplers ***
Atomic Absorption
Spectrometry, analysis of
PM10 samples****
Diffusive sampling based on
weekly averages

24-hours
*Note: 24 hourly values shall be met 95% of the time in a year. 18 days per calendar year the
standard may be exceeded but not on two consecutive days.
**Note: 24 hourly standards for NO2 and SO2 and 8 hours standard for CO are not to be
controlled before MoPE has recommended appropriate test methodologies. This will be done
before 2005.
***Note: Control by spot sampling at roadside locations: Minimum one sample per week
taken over 15 minutes during peak traffic hours, i.e. in the period 8am - 10am or 3pm - 6pm
on a workday. This test method will be re-evaluated by 2005.
****Note: If representativeness can be proven, yearly averages can be calculated from PM10
samples from selected weekdays from each month of the year.
*****Note: To be re-evaluated by 2005.

%*

Government of Nepal
Ministry of Population and Environment
Kathmandu

Vehicle Emission Standards for Green Stickers
Since October 23, 2000 (2057/07/07)
Petrol operated vehicles
S.No. Types of vehicles
CO% by volume
HC (ppm)
1
Four Wheelers 1980 or older 4.5
1000
2
Four Wheelers1981 onwards 3
1000
3
Two-wheelers (two-stroke)
4.5
7800
4
Two-wheelers (four-stroke)
4.5
7800
5
Three-wheelers
4.5
7800

Gas Operated vehicles
S.No.
1

Types of vehicles
Four- wheelers vehicles

CO% by volume
3

HC (ppm)
1000

2

Three wheelers vehicles

3

7800

Diesel Operated Vehicles
S.No.
1
2

Types of vehicles
Older than 1994 A.D
1995 A.D onwards

HSU
75
65
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per cubic meter of air (mg/m3), and micrograms per cubic meter of air (µg/m3).
The use of PM2.5 value is preferred.
No need to monitor/measure both Particulate Matter (PM10) and Particulate Matter
(PM 2.5). In accordance with the World Health Organization (WHO) Air Quality
Guidelines for Particulate Matter, Ozone, Nitrogen Dioxide and Sulfur Dioxide,
2005, the PM 2.5 values can be converted to the corresponding PM10 values by
application of a PM 2.5/PM10 ratio of 0.5.
Averaging time can be fixed as per convenience.
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When 8 hr averaging time is taken, monitoring should cover cooking time too.
Monitoring of Carbon dioxide is to ensure the adequacy of the ventilation of the
monitoring sites.
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Sludge Treatment Facility at Gokarna
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Septic Sludge Treatment Facility at Gokarna
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Section 7 - General Conditions of Contract

Section 7 - General Conditions of Contract
The Conditions of Contract comprise two parts, this Section 7 – General Conditions of Contract
(GCC) and the following Section 8 – Particular Conditions of Contract (PCC).
The General Conditions shall be the Conditions of Contract for Design, Build and Operate Projects,
also known as “the Gold Book”, 2008 Edition, prepared by the Fédération Internationale des
Ingénieurs-Conseil (FIDIC). They are not reproduced here, and Bidders who do not hold a set of the
Gold Book already can find it available for purchase at www.fidic.org – FIDIC Bookshop.
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Section 8 - Particular Conditions of Contract
The Conditions of Contract comprise the:
•

"General Conditions" of Contract (GCC), which form part of the "Conditions of Contract for Design,
Build and Operate Projects” (First Edition 2008) published by the Fédération Internationale des
Ingénieurs-Conseils (FIDIC), and

•

The “Particular Conditions” of Contract (PCC) which comprise:
o The "Particular Conditions Part A – Contract Data", which include main data pertaining to
the Contract,
o "Particular Conditions Part B – Special Provisions", which include amendments and
additions to such General Conditions, as well as the following Appendices:
▪ Appendix 1 – Schedule of Payments
▪ Appendix 2 – Performance Damages
▪ Appendix 3 – Insurance Requirements
▪ Appendix 4 - Environment Management Plan

The provisions to be found in the Particular Conditions Part B – Special Provisions take precedence over the
equivalent provisions found under the same Sub-Clause number(s) in the General Conditions, and the
provisions of the Particular Conditions Part A – Contract Data take precedence over the Particular Conditions
Part B – Special Provisions.
Any reference to Clauses and Sub-Clauses provided in the Particular Conditions shall be construed as
reference to the same Clauses and Sub-Clauses in the General Conditions.
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Particular Conditions Part A: Contract Data
SubClause

Data to be given

Data

1.1.24

Where the Contract allows
for Cost Plus Profit,
percentage profit to be
added to the Cost:

For the Civil works 10%;
For Electricity Bills 5%;
For Other works 7%

1.1.26

Cut-Off Date (number of
days after the Time for
Completion of DesignBuild):

1.1.32

Employer’s name and
address

KUKL, Project Implementation Directorate,
Tanka Prasad, Ghumti Sadak, Kathmandu, Nepal

1.1.35

Employer’s
Representative’s name and
address:

Team Leader, DOHWA in association with ERMC-TAEC
Tanka Prasad, Ghumti Sadak, Kathmandu, Nepal

1.1.78

Time for Completion of
Design-Build:

30 days

18 Months

Time for Completion of
each Section:
Section 1

Completion of Hanumanghat DEWATS: Design- Build including
commissioning

Time for Completion

15 months from the commencement date.

Section 2

Completion of Gokarna DEWATS: Design- Build including
commissioning

Time for Completion

18 months from the commencement date.

1.3

Agreed methods of
electronic transmission:

Facsimile transmission or email will be an acceptable form of
electronic transmission, provided that signed written
communication in hard copy is also received within ten (10) days
of the transmission of a fax or email in following Fax number or
email address.
Facsimile number: 977-1-5705771
Electronic mail address: pidmail@kuklpid.org.np

1.3

Address of Employer for
communications:

1235/59 Tanka Prasad Acharya Ghumti Sadak, Anamnagar, Kathmandu,
Nepal

1.3

Address of Employer’s
Representative for
communications:

1235/59 Tanka Prasad Acharya Ghumti Sadak, Anamnagar, Kathmandu,
Nepal

1.3

Address of Contractor for
communications:

[insert Contractor’s address for communications under the Contract]

1.4

Contract shall be governed
by the law of:

NEPAL

1.1.78
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SubClause

Data to be given

Data

1.4

Ruling language:

English

1.4

Language for
communications:

English

2.1

After receiving the Letter of
Acceptance, the Contractor
shall be given right of
access to all or part of the
Site within:-*+

14 days after Commencement Date

Performance Security (as
percentages of the
Accepted Contract Amount
in Currencies):

Percent and currency

The performance security will be in the form of an
unconditional bank guarantee in the amount of 10 % of the
Accepted Contract Amount (excluding Operation &
Maintenance cost, Schedule 5 & 6 of Section 4). Upon
issuance of Commissioning Certificate, the Contractor shall
provide second Performance Security equivalent to
15% of Operation & Maintenance Cost.
If the bid is found considerably low or front loaded, the
amount of Performance Security may be increased
proportionally.

Period for notification of
errors, faults and other
defect is:

90 days

4.2

5.1

At least 1 day per week.
Locally recognized days of
rest
6.5
Normal working hours on
the Site:

Normal hours during which work will be permitted to be carried out
at the site will be between 0800 hours to 1800 hours on all days of
the week. The Contractor shall be responsible to obtain the written
consent of the Employer's Representative if he desires to work
outside of these times. No separate payment shall be made for
operations outside of normal working hours.

8.1

Commencement Date

14 days after signing the contract agreement.

8.2

Period of the Operation
Service:

5 years

9.2

Time for Completion of
Design-Build:

As defined above under Sub-Clause 1.1.78

9.2

9.6

9.6

Time for Completion of
Design-Build for each
Section
Delay damages (percent of
the Accepted Contract
Amount per day of delay):
Maximum amount of delay
damages (percent of the
Accepted Contract
Amount):

As defined above under Sub-Clause 1.1.78
0.1 % per day

10%
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SubClause

Data to be given

Data

10.6(a)

Maximum compensation
payable by Contractor:

10 % of the Accepted Contract Amount for Operation Service

10.6(b)

Maximum compensation
payable by Employer:

10 % of the Accepted Contract Amount for Operation Service.

13.5

Percentage rate to be
applied to Provisional
Sums:

For the Civil works 10%;
For Other works 7%

14.2

Amount of Advance
Payment (percent of
Accepted Contract
Amount):

As stated in Appendix 1 (Schedule of Payments) to the PCC Part
B

14.2

Currencies of payment if
different to the currencies
quoted in the Contract

As stated in Appendix 1 (Schedule of Payments) to the PCC Part
B

14.3

Percentage of Retention:

5% of each Interim Payment Certificate

14.3

Limit of Retention Money:

5% of the Accepted Contract Amount

14.7

Minimum Amount of Interim
Payment Certificate

For works : 1% (one percent) of the Accepted Contract Amount
and for Operation and maintenance services: Monthly payment

14.9

Financing charges for
delayed payment (annual
rate expressed in
percentage)

14.17

Currencies for payment of
Contract Price:

As specified for the Accepted Contract Amount in the Letter of
Acceptance

14.17

Proportions of Local and
Foreign Currencies are:

As specified for the Accepted Contract Amount in the Letter of
Acceptance

14.17

Payment of damages shall
be:

As stated in Sub-Clause 9.6 above and in Appendix 2
(Performance Damages) to the PCC Part B

14.17

Rate of Exchange

The selling exchange rate 28 days prior to the deadline for bid
submission published by the central bank of country.

14.19

Maximum amount of
Maintenance Retention
Fund:

5% of the O & M Amount

17.1 b (iii)

Operation of forces of
nature allocated to the
Contractor:

None

17.8

Total liability of the
Contractor shall not
exceed:

100 % of the Accepted Contract Amount

Exceptional Risks

Delete the entire sentence 18.1 (d) and replace with:
"(d) strike/Nepal Band or lockout (continuous more than 3 days)
not solely involving the Contractor's Personnel and other
employees of the Contractor and Subcontractors. No cost and
time will be entertained for the nonworking period of less than 3 or

18.1 (d)

For foreign currencies: 2% per annum
For local currencies: 5% per annum
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SubClause

Data to be given

Data

19

Insurance

equal ( 3) days caused due to above said reason;"
As stated in Appendix 3 (Insurance Requirements)

20.3

Date of appointment of
DAB:

28 days from the Commencement Date.

20.3

The DAB shall comprise

3 (three) Member(s)

20.4

Appointing entity (official)
for DAB members, if not
agreed between Parties

Nepal Council of Arbitration (NEPCA)

20.8(a)(i)

Arbitration institution

20.8(a)(ii)

International arbitration in
accordance with the
arbitration rules of the
UNCITRAL

No

20.8

Language used for
arbitration proceedings

Language for communications defined under Sub-Clause 1.4

International arbitration shall be administered by the
Singapore International Arbitration Centre (SIAC).
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Particular Conditions Part B: Special Provisions
SubSub-Clause title Sub-clause contents
Clause No.
CLAUSE 1 – GENERAL PROVISIONS
Replace this Sub-Clause in its entirety by the following:
Retention
1.1.66
Period
"Retention Period" means the period of 1 year after the date stated in the
Commissioning Certificate.”
Add new Sub-Clause as follows:
1.1.84

ADB

“’ADB’ means the Asian Development Bank, the institution financing the
Contract.”
Add new Sub-Clause as follows:

1.1.85

Price Schedules

“‘Price Schedules’ means those Schedules incorporated in the Contract
showing the manner in which the Contract Price is broken down into Rates
and Prices.”
Add new Sub-Clause as follows:

1.1.86

Schedule of
Performance
Guarantees

1.2

Interpretation

1.9

Care and
Supply of
Documents

1.16

Inspections and
audit by the
ADB

“‘Schedule of Performance Guarantees’ means the Schedule
incorporated in the Contract detailing the performance standards to be
achieved by the Contractor under the Contract.”
Add the following sub-paragraphs, after sub-paragraph (f):
“(g) The word ‘Tender’ or ‘tender’ is synonymous with ‘Bid’ or ‘bid’, and the
words ‘Letter of Tender’ are synonymous with ‘Letter of Bid’, and ‘tender
documents’ with ‘bidding documents’; and
(h) The words ‘Contractor’s Proposal’ are synonymous with ‘Contractor’s
Technical Proposal’.”
Replace the entire third paragraph with the following
“If a Party becomes aware of an error or defect in a document which was
prepared for use in executing the Works, the Party shall promptly give
notice to the other Party of such error or defect.”
Add new Sub-Clause as follows:
“The Contractor shall permit the ADB and/or persons appointed by the ADB
to inspect the Site and/or the Contractor’s accounts and records relating to
the performance of the Contract and to have such accounts and records
audited by auditors appointed by the ADB if required by the ADB”.
a. The Contractor shall cooperate fully in any screening or investigation
when requested by ADB to do so. Such cooperation includes, but is not
limited to, the following:
b. being available to be interviewed and replying fully and truthfully to all
questions asked;
c. providing ADB with any items requested that are within the Contractor’s
control including, but not limited to, documents and other physical
objects;
d. upon written request by ADB, authorizing other related entities to
release directly to ADB such information that is specifically and
materially related, directly or indirectly, to the said entities or issues
which are the subject of the investigation;
e. cooperating with all reasonable requests to search or physically inspect
their person and/or work areas, including files, electronic databases,
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and personal property used on ADB activities, or that utilizes ADB’s
Information and Communications Technology (ICT) resources or
systems (including mobile phones, personal electronic devices, and
electronic storage devices such as external disk drives);
f. cooperating in any testing requested by ADB, including but not limited
to, fingerprint identification, handwriting analysis, and physical
examination and analysis; and
g. preserving and protecting confidentiality of all information discussed
with, and as required by, ADB.
The Contractor shall ensure that, in its contract with its Subcontractors and
other third parties engaged or involved in ADB-related activities, such
Subcontractors and other third parties similarly undertake the foregoing duty
to cooperate fully in any screening or investigation when requested by ADB
to do so.”
CLAUSE 3 – THE EMPLOYER’S REPRESENTATIVE
Add new Sub-Clause as follows:
“The Employer’s Representative shall convene management meetings in
accordance with the Employer’s Requirements, which the Employer’s
3.6
Representative and the Contractor shall attend, and which the Employer
may attend as the case may be. Minutes of the management meetings shall
be made by the Employer’s Representative and issued to the Employer and
Contractor within 7 days of each meeting”
CLAUSE 4 – THE CONTRACTOR
Replace the fourth paragraph in its entirety by the following:
Management
Meetings

“The Contractor shall obtain at his cost the Performance Security for proper
performance of the Design-Build Period, in the amounts and currencies set
out in the Contract Data.
The Contractor shall deliver the Performance Security to the Employer
within 28 days after receiving the Letter of Acceptance, and shall send a
copy to the Employer's Representative. The Performance Security shall be
issued by an entity and from within a country (or other jurisdiction) approved
by the Employer, and shall be based on the sample form included in the
biding documents, or in another form approved by the Employer. The entity
shall have its origin in any eligible source country listed in Appendix 4 to
these Particular Conditions Part B.
4.2

Performance
Security

Without limitation to the provisions of the rest of this Sub-Clause, whenever
any portion of the Contract Price payable in a specific currency increases by
more than 25 percent, because of one increase or multiple increases as a
result of Variations, the Contractor shall, at the Employer’s Representative's
request, promptly increase the value of the Performance Security in that
currency by an equal percentage.
The Contractor shall ensure that the Performance Security is valid and
enforceable until the end of the Retention Period. Further, The Contractor
shall ensure that the Second Performance Security for Operation &
Maintenance Period is valid and enforceable until the end of the Operation
& Maintenance Period/Contract Period.
If the terms of the Performance Security specify its expiry date, and the
Retention Period has not come to an end by the date 28 days prior to the
expiry date, the Contractor shall extend the validity of the Performance
Security until the end of the Retention Period. Failure by the Contractor to
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maintain the validity of the Performance Security shall be grounds for
termination in accordance with Sub-Clause 15.2 [Termination for
Contractor's Default].
The Employer shall not make a claim under the Performance Security
except for amounts to which the Employer is entitled under the Contract in
the event of:
(A) failure by the Contractor to extend the validity of the Performance
Security as described in the preceding paragraph, in which event
the Employer may claim the full amount of the Performance
Security;
(B) failure by the Contractor to pay the Employer an amount due, as
either agreed by the Contractor or determined under Sub-Clause
3.5 [Determinations] or Clause 20 [Claims, Disputes and
Arbitration], within 42 days after this agreement or determination;
(C) failure by the Contractor to remedy a default within 42 days after
receiving the Employer's Notice requiring the default to be
remedied; or
(D) circumstances which entitle the Employer to terminate under SubClause 15.2 [Termination for Contractor's Default], irrespective of
whether Notice of termination has been given.
The Employer shall indemnify and hold the Contractor harmless against and
from all damages, losses and expenses (including legal fees and expenses)
resulting from a claim under the Performance Security which the Employer
was not entitled to make.
The Employer shall return the initial Performance Security to the Contractor
within 21 days after the end of the Retention Period.”
The Employer shall return the second Performance Security to the
Contractor within 21 days after the end of the Contract Period.”

4.2A

Parent
Company
Guarantee

Not Applicable
Contractor's Representative shall be ………………….
Add the following at the end of this Sub-Clause:

4.3

Contractor’s
Representative

“If the Contractor’s Representative or such persons are not fluent in the
English, the Contractor shall make competent interpreters available during
all working hours in a number deemed sufficient by the Employer’s
Representative, acting reasonably.”
Add the following at the end of this Sub-Clause:
“The Contractor shall ensure that the requirements imposed on the
Contractor by Sub-Clause 1.13 [Confidential Details] apply equally to each
Subcontractor.

4.4

Subcontractors

Where practicable, the Contractor shall give fair and reasonable opportunity
for contractors from the Country to be appointed as Subcontractors.
In case of failure by the Contractor to comply with this requirement, and, for
the avoidance of doubt, irrespective of whether the Employer’s
Representative has given prior consent under this Sub-Clause, the
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Contractor shall forthwith cease any business dealing with any ineligible
Subcontractor and replace such Subcontractor by one having its origin in an
eligible source country, all at the Contractor’s risk and cost. Additionally, the
Employer, at his own election, shall be entitled to terminate the Contract in
accordance with Sub-Clause 15.2 [Termination by Employer].”
The Contractor shall only employ person from any eligible source country
as listed in Section 5.
The Contractor shall not employ any person which is listed either on:
• The United Nations Security Council Sanctions Lists, or
• The Asian Development Bank Anticorruption Sanctions List
both accessible on the related organization Internet Web sites, and as
amended from time to time.
“Add the following paragraph at the end of Sub-clause
4.8 (b)

Safety
Procedures

4.13

Rights of Way
and Facilities

4.18

Protection of the
Environment

In particular, the Contractor is responsible for providing site workers with
safe and healthy working conditions and establish an operating system to
prevent accidents, injuries, and disease.
Add the following subparagraphs to Sub-Clause 4.13:
“The Contractor shall comply with (i) the measures and requirements
relevant to the Contractor set forth in the IEE, the EMP, and the RP (to the
extent they concern impacts on affected people during construction), and
any corrective or preventative actions set forth in a Safeguards Monitoring
Report. The Contractor shall allocate a budget for compliance with these
measures, requirements and actions.
“Add the following paragraph at the end of Sub-clause
4.18 as:
Within 28 days of the Commencement Date the Contractor shall submit a
detailed Site Specific Environmental Management Plan (SSEMP) for the
Engineer’s no objection showing how he/she intends to comply with
environmental laws and regulations and other specific requirements
prescribed in the Contract, addressing all the monitoring and mitigation
measures set forth in the Environmental Impact Assessment (“EIA”) and the
Environmental Management Plan (“EMP”) of the project attached in Section
6- Employer’s Requirements. Work shall not commence on the Site until the
no objection of SSEMP has been obtained from the Engineer and is being
implemented. Such acceptance by the Engineer shall not relive the
Contractor of any of his obligations or responsibilities under the Contract.
The Contractor shall (a) establish an operational system for managing
environmental impacts, (b) comply with the approved SSEMP and any
corrective or preventative actions set out in safeguards monitoring reports
that the Employer will prepare from time to time to monitor the
implementation of the project EMP through the SSEMP, (c) allocate the
budget required to ensure that such measures, requirements and actions
are carried out, (d) submit semi-annual reports on the compliance of such
measures to the Employer. Where unanticipated environmental risks or
impacts become apparent during the Contract, the Contractor is required to
update the SSEMP to outline the potential impacts to site works and
associated mitigation measures for the Engineer’s approval.
The Contractor shall (a) comply with the measures relevant to the
Contractor set forth in the Initial Environmental Examination (IEE),
the Environmental Management Plan (EMP) (attached hereto as
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Appendix 5), and the Resettlement Plan (RP) (to the extent they concern
impacts on affected people during construction), and any corrective or
preventative actions set forth in a safeguards monitoring report; (b)
make available a budget for all such environmental and social measures;
(c) provide the Employer w i t h a written notice of any unanticipated
environmental, resettlement or indigenous peoples risks or impacts that
arise during construction, implementation or operation of the Works
that were not considered in the IEE, the EMP, and the RP; (d) adequately
record the condition of roads, agricultural land and other infrastructure prior
to starting to transport materials and construction; and (e) reinstate
pathways, other local infrastructure, and agricultural land to at least
their pre- project condition upon the completion of construction.
a. Air quality monitoring - The Contractor shall minimize the
generation of smoke, dust, vapours and noxious fumes from
construction. Contractor shall carry out air quality test at least three
equal time interval. Contractor shall further monitor the air quality of
construction site and submit reports to the Engineer. Ambient air
quality parameters shall be within acceptable limit as specified in the
Government standards or directed by the Engineer.
b. Noise level monitoring – The contractor shall have noise measuring
equipment and shall measure noise level at least every other
month/whenever there is use of new equipment.
c. Water quality test - The contractor shall do water quality test of the
water provided to the staff for drinking and washing purposes.
d. Compensation Plantation - The contractor shall do compensation
tree plantation for every felled tree at the rate of 25 saplings for each
felled tree.

e. Waste Management: The contractor shall coordinate with
municipality for the management of solid waste generated from camp
and construction site and its disposal. The contractor shall mange the
wastewater generated in the construction site properly. Direct
discharge of the effluent to the water bodies is strictly prohibited .
f. The Contractor shall keep each section of the work well drained and
make the site free from standing water where practicable
g. Water sprinkling: in order to control the air/dust pollution, water is to
be sprinkled by the contractor minimum 4-5 times a day on daily basis
or as instructed by the Employer's Representative, until the excavated
area is black topped. This matter regarding the duration is to be
recorded in the pre agreement contract, signing minutes of meeting
for agreement with the contractor.
h. Zero soil on road: soil from trench excavation shall be directly
deposited on standby truck or tractor, and excess soil carried away
for proper disposal at an approved location by the Employer’s
Representative. Excavated soil from the trench shall not be deposited
on road at any time. The excavated soil could b e used for
backfilling only for sub–grade.

i.

For trenches deeper than 1.2 m shoring is to be installed in
order to stabilize the slope/cut.

Damaged Utility Repair
The Contractor shall take special attention for management/taking care of
the utilities and the associated responsibilities as follows;
• Relocation of Utilities: at cost to the Employer
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• Repair of Damage to water pipes of dia 25mm and less: shall be
•
undertaken before backfilling the excavated trench i.e. within the
same day of pipe laying if possible and at cost to the Employer
•
Repair of Damaged water and sewer pipes of dia 25mm and above,
shall be undertaken within 2 days of the damage
depending upon circumstances and at cost to the Contractor
• Repair of Damage to all other utility: at cost to the Contractor.
Relocation and repair of damage to the utility is the responsibility of the
Contractor to coordinate the relocation and repair with the concerned
Authority.
The Employer/ Employer's Representative can engage others at cost to
undertake any non-compliance of the above said works."
1 % of IPC amount will be deducted for non-compliance of any
environmental safeguard requirements as mentioned in EMP.
Add new Sub-Clause as follows:
“The Contractor shall comply with:
4.26

Compliance with
ADB Safeguard
Policy
Statement

(i) the measures and requirements set forth in any environmental
management plan and/or resettlement action plan that may be included
in the Employer’s Requirements; and
(ii) any corrective or preventive actions set out in safeguards monitoring
reports that the Employer will prepare from time to time.”
Add new Sub-Clause as follows:

4.27

On-Site Log
Book

“The Contractor shall maintain on Site a log book, in a form approved by the
Employer’s Representative and which shall integrate the fields required in
the Employer’s Requirements. It will be used to record the Contractor’s
activities on a daily basis, and any instruction from the Employer’s
Representative given on Site. The Employer’s Personnel shall have the
right of access to this document at all times, and one copy of each daily
record shall be promptly provided by the Contractor to the Employer’s
Representative.” activities on a daily basis, and any instruction from the
Employer’s Representative.

CLAUSE 5 – DESIGN
In the third paragraph of this Sub-Clause, replace:

5.2

Contractor’s
Documents

“The Contractor's Documents which require approval from the Employer's
Representative shall be as listed in the Contract Data.”
by

“The Contractor's Documents which require approval from the Employer's
Representative shall be as listed in the Employer’s Requirements.”
CLAUSE 6 – STAFF AND LABOUR
Add the following at the end of this Sub-Clause:
6.1

Engagement of
Staff and Labour

6.2

Rates of Wages

“The Contractor shall, to the extent practicable and reasonable, employ staff
and labour with appropriate qualifications and experience from sources
within the Country.”
Add the following at the end of this Sub-Clause:
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“The Contractor shall inform the Contractor’s Personnel about their liability
to pay personal income taxes in the Country in respect of such of their
salaries, wages, allowances and any benefits as are subject to tax under
the Laws of the Country for the time being in force, and the Contractor shall
perform such duties in regard to such deductions thereof as may be
imposed on him by such Laws.”
Add the following at the end of this Sub-Clause:
The Contractor shall comply with all applicable labor, health, and safety
laws and regulations of the Employer, in particular, (a) not employ child
labor for construction and maintenance activities, and (b) provide
appropriate facilities (latrines, etc.) for workers at construction sites. The
Contractor shall not differentiate wages between men and women for work
of equal value. Compliance to the foregoing shall be strictly monitored
during project implementation.
Add the following as first sentence of this Sub-Clause:
“Without prejudice to any other obligation under or in connection with the
Contract, the Contractor shall comply with all health and safety
requirements stated in the Employer’s Requirements.”

6.7

Health and
Safety

The Contractor is responsible for establishment of preventive and
emergency preparedness and response measures to avoid, and where
avoidance is not possible, to minimize, adverse impacts and risks of the
construction site work to the health and safety of local communities. Within
28 days of the Commencement Date the Contractor shall submit a detailed
Site-Specific Health and Safety Management Plan (SSHSMP) for the
Engineer’s no objection showing how he/she intends to comply with the
local Health and Safety laws and regulations and other specific
requirements prescribed in the Contract, taking into account the
Supplementary Information in Section 6- Employer’s Requirements. Work
shall not commence on the Site until the confirmation of no objection of the
SSHSMP has been obtained from the Engineer and is being implemented.
Such confirmation of no objection by the Engineer shall not relive the
Contractor of any of his/her obligations or responsibilities under the
Contract. Where unanticipated health and safety hazards or risks become
apparent during the Contract, the Contractor is required to update the
SSHSMP to outline the potential impacts to site works and associated
mitigation measures for the Engineer’s no objection. The Contractor shall
comply with the approved SSHSMP and any corrective or preventative
actions set out in safeguards monitoring reports that the Employer will
prepare from time to time to monitor the implementation of the project EMP
through the SSHSMP. In particular, the Contractor is required to provide all
personnel on site including Employer’s Personnel and visitors with personal
protective equipment, including protection for feet (safety boots), head,
eyes, ears (safety helmets) and hands, etc. , in accordance with the
Contractor’s SSHSMP. The Contractor should ensure that his
Subcontractors comply with the SSHSMP and provide all such necessary
equipment to their personnel. The Contractor shall bear the costs to ensure
that such measures, requirements and actions are carried out. The
Contractor shall submit semi-annual reports on the compliance of such
measures to the Employer.” Add after the third paragraph the following: “In
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the event of a significant injury involving medical treatment or hospitalization
and fatal accident the Contractor shall notify the Engineer immediately by
verbal communication and submit a formal report as soon as practicable
after its occurrence. For all accidents, whether fatal or not, the Contractor
shall also notify the appropriate local authorities in accordance with the
Laws of the Country.”
Add the following at the end of this Sub-Clause:
•

•

•

•

•
•

•

•

•

•
•

•
•

Contractor shall have a fully documented and effectively
implemented Health and Safety (H&S) Management System
complying the requirements of Project OHS Manual; as minimum.
The scope of Contractor’s H&S Management System shall cover all
areas of the work, including work to be performed by any
subcontractor (where allowed) and/or third party hires.
Contractor’s H&S Management System is subject to review by
Employer's Representative prior to mobilization for the work and
until completion of the work at a frequency of every six months. It
will also be reviewed after changes in applicable legal and project
requirements, audit findings of ADB and/or after a serious accident.
In the event a Contractor’s H&S Management System is certified, it
shall remain certified for the duration of the contract. If the
certificate is suspended, withdrawn or lapsed in any other way,
Contractor shall immediately inform the Employer's Representative.
Contractor shall submit a monthly report on Health and Safety as
per format given in Project OHS Manual.
OHS management Review Meeting shall be conducted on quarterly
basis as mentioned in Project OHS Manual and minutes submitted
to Employer's Representative in Progress Report.
Contractor to hire a full time Safety Officer for every group of 50
staff members where the total number of workers (including
contractor, manpower hire, daily laborers) exceed 50. Safety
officers must have at least two years similar experience and safety
qualification from a recognized institute. This is in addition to the
Project OHS Lead as defined in Personnel Requirements.
Contractor shall agree to give access to Employer's Representative
and ADB to audit its OHS management system at least twice a
year.
The Employer's Representative shall have the power to stop any
activity or work in any area where there is a breach of the site
safety rules outlined in Project OHS Manual such that health or life
is put at risk.
Contractor shall implement a system of imparting H&S related
trainings at its own cost (unless otherwise agreed in writing).
The Contractor shall conduct health and safety programs for
workers employed under the project, and shall include information
on the risk of sexually transmitted diseases, including HIV/AIDS in
such programs
All costs associated with compliance with Project OHS Manual shall
be part of the bid price.
Issuance of payment to Contractor is subject to completion of all
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•

pending actions as per Employer's Representative and ADB audit
findings and endorsement of PID OHS Manager. Contractor shall
close such non-conformances to the entire satisfaction of
Employer's Representative and as per Project OHS manual.
The bidder has to follow all the requirements listed out/described in
the protocol and standard operating procedure (SOP) of COVID-19
issued by Employer during entire construction period.

1 % payment will be deducted for non-compliance of occupational
health and safety requirements in accordance with sub-clause 4.8 and
as mentioned above sub-clause 6.7 under the respective IPC."
Add the following Sub-Clauses 6.12 to 6.25
“The Contractor may bring into the Country any foreign personnel who are
necessary for the design, the execution of the Works and/or the provision of
the Operation Service to the extent allowed by the applicable Laws. The
Contractor shall ensure that these personnel are provided with the required
residence visas and work permits. The Employer will, if requested by the
Contractor, use his best endeavors in a timely and expeditious manner to
Foreign
assist the Contractor in obtaining any local, state, national or government
6.12
Personnel
permission required for bringing in the Contractor’s personnel.

6.13

Supply of
Foodstuffs

6.14

Supply of Water

6.15

Measures
against Insect
and Pest
Nuisance

6.16

Alcoholic Liquor
or Drugs

6.17

Arms and
Ammunition

6.18

Festivals and
Religious
Customs

6.19

Funeral
Arrangements

6.20

Forced Labour

The Contractor shall be responsible for the return of these personnel to the
place where they were recruited or to their domicile. In the event of the
death in the Country of any of these personnel or members of their families,
the Contractor shall similarly be responsible for making the appropriate
arrangements for their return or burial.”
“The Contractor shall arrange for the provision of a sufficient supply of
suitable food as may be stated in the Employer’s Requirements at
reasonable prices for the Contractor’s Personnel for the purposes of or in
connection with the Contract.”
“The Contractor shall, having regard to local conditions, provide on the Site
an adequate supply of drinking and other water for the use of the
Contractor’s Personnel.”
“The Contractor shall at all times take the necessary precautions to protect
the Contractor’s Personnel employed on the Site from insect and pest
nuisance, and to reduce the danger to their health. The Contractor shall
comply with all the regulations of the local health authorities, including use
of appropriate insecticide.”
“The Contractor shall not, otherwise than in accordance with the Laws of
the Country, import, sell, give, barter or otherwise dispose of any alcoholic
liquor or drugs, or permit or allow importation, sale, gift, barter or disposal
thereof by Contractor's Personnel.”
“The Contractor shall not give, barter, or otherwise dispose of, to any
person, any arms or ammunition of any kind, or allow Contractor's
Personnel to do so.”
“The Contractor shall respect the Country's recognized festivals, days of
rest and religious or other customs.”
“The Contractor shall be responsible, to the extent required by local
regulations, for making any funeral arrangements for any of his local
employees who may die while engaged upon the Works.”
“The Contractor shall not employ forced labour, which consists of any work
or service, not voluntarily performed, that is exacted from an individual
under threat of force or penalty, and includes any kind of involuntary or
compulsory labour, such as indentured labour, bonded labour or similar
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labour-contracting arrangements.”
“The Contractor shall not employ children in a manner that is economically
exploitative, or is likely to be hazardous, or to interfere with, the child’s
education, or to be harmful to the child’s health or physical, mental, spiritual,
moral, or social development. Where the relevant labour laws of the
Country have provisions for employment of minors, the Contractor shall
follow those laws applicable to the Contractor. Children below the age of 18
years shall not be employed in dangerous work.”
“The Contractor shall keep complete and accurate records of the
employment of labour at the Site. The records shall include the names,
ages, genders, hours worked and wages paid to all workers.
During the Design-Build Period, these records shall be summarized on a
monthly basis and submitted to the Employer’s Representative, and these
records shall be available for inspection by the ADB’s auditors during
normal working hours. These records shall be included in the details to be
submitted by the Contractor under Sub-Clause 6.10 [Records of
Contractor’s Personnel and Equipment].”
“In countries where the relevant labour laws recognise workers’ rights to
form and to join workers’ organisations of their choosing without
interference and to bargain collectively, the Contractor shall comply with
such laws. Where the relevant labour laws substantially restrict workers’
organisations, the Contractor shall enable alternative means for the
Contractor’s Personnel to express their grievances and protect their rights
regarding working conditions and terms of employment. In either case
described above, and where the relevant labour laws are silent, the
Contractor shall not discourage the Contractor’s Personnel from forming or
joining workers’ organisations of their choosing or from bargaining
collectively, and shall not discriminate or retaliate against the Contractor’s
Personnel who participate, or seek to participate, in such organisations and
bargain collectively. The Contractor shall engage with such workers’
representatives. Workers’ organisations are expected to fairly represent the
workers in the workforce.”
“The Contractor shall not make employment decisions on the basis of
personal characteristics unrelated to inherent job requirements. The
Contractor shall base the employment relationship on the principle of equal
opportunity and fair treatment, and shall not discriminate with respect to
aspects of the employment relationship, including recruitment and hiring,
compensation (including wages and benefits), working conditions and terms
of employment, access to training, promotion, termination of employment or
retirement, and discipline. In countries where the relevant labour laws
provide for non-discrimination in employment, the Contractor shall comply
with such laws. When the relevant labour laws are silent on nondiscrimination in employment, the Contractor shall meet this Sub-Clause’s
requirements. Special measures of protection or assistance to remedy past
discrimination or selection for a particular job based on the inherent
requirements of the job shall not be deemed discrimination.”
The Contractor shall ensure that its employees and Subcontractors observe
the highest ethical standards and refrain from any form of bullying,
discrimination, misconduct and harassment, including sexual harassment
and shall, at all times, behave in a manner that creates an environment free
of unethical behavior, bullying, misconduct and harassment, including
sexual harassment. The Contractor shall take appropriate action against
any employees or Subcontractors, including suspension or termination of
employment or sub-contract, if any form of unethical or inappropriate
behavior is identified.
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The Contractor shall conduct training programmes for its employees and
Subcontractors to raise awareness on and prevent any form of bullying,
discrimination, misconduct and harassment including sexual harassment,
and to promote a respectful work environment. The Contractor shall keep
an up-to-date record of its employees and Subcontractors who have
attended and completed such training programmes and provide such
records to the Employer at its first written request.
CLAUSE 7 – PLANT, MATERIALS AND WORKMANSHIP
Add the following new Sub-Clause

7.9

Origin of Goods

“Goods shall have their origin in any eligible source country listed in
Appendix 4 to these Particular Conditions Part B. In case of failure by the
Contractor to comply with this requirement, he shall forthwith remove the
ineligible Goods from the Site and replace those with Goods having their
origin in an eligible source country, all at the Contractor’s risk and cost. For
the avoidance of doubt, the Employer’s Representative shall be entitled to
withhold corresponding payment certification in accordance with SubClause 14.7 [Issue of Advance and Interim Payment Certificates] until such
time replacement Goods are provided in accordance with the Contract.”

CLAUSE 8 – COMMENCEMENT DATE, COMPLETION AND PROGRAMME
Add the following sub-paragraph after sub-paragraph (e):
8.3

Programme

8.6

Contract
Completion
Certificate

“ (f) the STI, STD and HIV/AIDS alleviation programme in accordance with
Sub-Clause 6.7 [Health and Safety]”
Replace in its entirety the 1st sentence in the 2nd paragraph by the following:
“The Employer's Representative shall, subject to Sub-Clause 11.8 [Joint
Inspection Prior to Contract Completion], Sub-Clause 10.8 [Completion of
Operation Service], Sub-Clause 14.18 [Asset Replacement Fund] and SubClause 4.23 [Contractor's Operations on Site], issue the Contract
Completion Certificate to the Contractor, with a copy to the Employer, within
21 days after the last day of the Contract Period.”

CLAUSE 9 – DESIGN-BUILD
Add the following after the last sentence of this Sub-Clause:

9.1

Commencement
of Design-Build

9.3

Extension of
Time for
Completion of
Design-Build

“There shall be no work authorized to proceed on Site until such time the
Contractor has effected the insurances defined under Sub-Clause 19.2
[Insurances to be provided by the Contractor during the Design-Build
Period] in accordance with the provisions under Sub-Clause 19.1 [General
Requirements].”
After “exceptionally adverse climatic conditions”, add the following:
“as defined in the Employer’s Requirements”
Add the following after the last sentence of this Sub-Clause:

9.7

Suspension of
work

“As an example, and without limitation to other possible causes, any
suspension of work caused by any failure from the Contractor to comply
with the obligations stated :
• under Sub-Clause 4.8 as to safety procedures,
• under Sub-Clause 4.9 as to the quality assurance,
• under Sub-Clause 4.18 as to the protection of the environment, or
• under Sub-Clause 6.7 as to health and safety,
Shall be considered as cause of suspension which is the responsibility of
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the Contractor”.
CLAUSE 10 – OPERATION SERVICE
Add the following after the second paragraph:

10.2

Commencement
of Operation
Service

“The Operation Service shall not commence until such time the Contractor
has effected the insurances defined under Sub-Clause 19.3 [Insurances to
be provided by the Contractor during the Operation Service Period] in
accordance with the provisions under Sub-Clause 19.1 [General
Requirements].”
Replace this Sub-Clause in its entirety by the following:
“In the event that the Contractor fails to achieve any of the performance
standards defined in the Schedule of Performance Guarantees, the Parties
shall jointly establish the cause of such failure.
(a) If the cause of the failure lies with the Employer or any of his
servants or agents, then, after consultation with the Contractor, the
Employer shall give written instruction to the Contractor of the
measures which the Employer requires the Contractor to take.
If the Contractor suffers any additional cost as a result of the failure
or the measures instructed by the Employer, the Employer, subject
to Sub-Clause 3.5 [Determinations] and Sub-Clause 20.1
[Contractor's Claims], shall pay the Contractor his/her Cost Plus
Profit.
(i) If the cause of the failure lies with the Contractor then, after
due consultation with the Employer, the Contractor shall take
all steps necessary to restore the output to the levels required
under the Contract.

10.7

Failure to Reach
Production
Outputs

The Contractor, subject to Sub-Clause 3.5 [Determinations],
shall pay the Employer the performance damages specified in
Appendix 2 to these Particular Conditions Part B for this failure.

These performance damages shall be the only damages due
from the Contractor for such failure, other than in the event of
termination under Clause 15 [Termination by Employer] and of
failure to pass Tests Prior to Contract Completion under SubClause 11.11 [Failure to Pass Tests Prior to Contract
Completion].
The payment of such performance damages shall not relieve
the Contractor of any duties, obligations or responsibilities
he/she has under the Contract, including, for the avoidance of
doubt, the obligation to ensure that the Works remain in
accordance with the Contract during the Operation Service
Period.
If the failure continues for a period of more than 84 days and
the Contractor is unable to achieve the required production
output, the Employer may either:
(i) continue with the Operation Service at a reduced level of
compensation determined in accordance with Sub-Clause 3.5
[Determinations], in lieu of applying the performance damages
defined above; or,
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(ii) if the production outputs fail to reach the minimum values
required in the Schedule of Performance Guarantees, give
Notice to the Contractor not less than 56 days prior to
terminating the Contract, in accordance with Sub-Clause 15.2
[Termination for Contractor's Default]. In such an event, the
Employer shall be free to continue the Operation Service
himself or by others.”
CLAUSE 11 – TESTING
Testing of the
11.1
Works

11.4

Failure to Pass
Tests on
Completion of
Design-Build

Replace “Schedule of Guarantees” by “Schedule
Guarantees”.
Replace this Sub-Clause in its entirety by the following:

of

Performance

“If the Works, or a Section, fail to pass the Tests on Completion of DesignBuild repeated under Sub-Clause 11.3 [Retesting of the Works] the
Employer's Representative shall be entitled to:
(a) order further repetition of Tests on Completion of Design-Build
under Sub-Clause 11.3 [Retesting of the Works];
(b) issue a Notice under Sub-Clause 15.1 [Notice to Correct]; or
(c) issue the Commissioning Certificate to the Contractor subject to the
payment of performance damages as per the provisions of SubClause 10.7 [Failure to Reach Production Outputs], in which case
the Employer shall also be entitled to forthwith apply the provisions
found under Sub-Clause 10.7(b)(ii) without waiting for the
prescribed period expiry.”
Replace sub-paragraph(c) in its entirety by the following

“(c)
issue a Contract Completion Certificate, if the Employer so
requires. The Contractor, subject to Sub-Clause 3.5 [Determinations] and
11.11
to Contractor’s adjustments or modifications as laid down below, shall pay
the Employer the performance damages specified in Appendix 2 to these
Particular Conditions Part B for this failure. These performance damages
shall be the only damages due from the Contractor for such failure.”
CLAUSE 13 – VARIATIONS AND ADJUSTMENTS
Replace “Schedule of guarantees” by “Schedule of Performance
13.1
Right to Vary
Guarantees”.
Replace “reasonable profit” by:
Variation
“reasonable profit which shall be the percentage profit applicable to the
13.3
Procedure
Cost as stated in the Contract Data for Cost Plus Profit under Sub-Clause
1.1.24”
Add the following at the end of this Sub-Clause:
Failure to Pass
Tests Prior to
Contract
Completion

“As an exception to the above, the Provisional Sum for the cost of the DAB,
shall be used to pay the Contractor of the Employer's one-half share of the
invoices of the DAB for its fees and expenses, in accordance with Clause
20 [Claims, Disputes and Arbitration]. No prior instruction of the Employer’s
Provisional
Representative shall be required with respect to the work of the DAB. The
13.5
Sums
Contractor shall produce the DAB invoices and satisfactory evidence of
having paid the entirety of such invoices as part of the substantiation of
those Statements submitted under Sub-Clause 14.3 [Application for Interim
Payment Certificates]. The Employer’s Representative certification of such
Statements shall be based upon such invoices and such evidence of their
payment by the Contractor. No sum for Contractor’s overhead charges and
profit shall apply in addition to the DAB invoices amounts.”
CLAUSE 14 – CONTRACT PRICE AND PAYMENT
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Add the following at the end of this Sub clause:
"The applicable Custom Duties in the Employer’s country on importation of
Plant and Mandatory Spare Parts Supplied from Abroad as per
Schedule 1 shall be directly paid by the Employer"
“Notwithstanding the above, the Contractor’s Equipment, including
essential spare parts therefor, imported by the Contractor for the sole
purpose of executing the Contract shall be exempt from the payment of
import duties and taxes upon importation subject to re-exportation of
such equipment, including essential spare parts therefor, after completion
of the contract."
Replace the entirety of this Sub-Clause by the following:
“The Employer shall make an advance payment, as an interest-free loan for
the Design-Build Period, when the Contractor submits an advance payment
guarantee in accordance with this Sub-Clause. The amount of the advance
payment and the applicable currencies shall be as stated in the Schedule of
Payments.
The Employer's Representative shall issue an Interim Payment Certificate
for the advance payment under Sub-Clause 14.7 [Issue of Advance and
Interim Payment Certificates] after receiving an application under SubClause 14.3 [Application for Advance and Interim Payment Certificates] and
after the Employer receives (i) the Performance Security in accordance with
Sub-Clause 4.2 [Performance Security] and (ii) an advance payment
guarantee in amounts and currencies equal to the advance payment. This
guarantee shall be issued by an entity and from within a country (or other
jurisdiction) approved by the Employer, and shall be based on the sample
form included in the bidding documents or in another form approved by the
Employer.

14.2

Advance
Payment

The advance payment security will be in the form of an unconditional bank
guarantee in equal amount of advance payment amount. In case the
institution issuing the security is located outside Nepal, it shall have a
counter guarantee from the commercial bank class “A” located in the
territory of Nepal to make it enforceable.
The Contractor shall ensure that the guarantee is valid and enforceable until
the issue of the Commissioning Certificate for the whole of the Works. If the
terms of the guarantee specify its expiry date, and the Contractor has not
become entitled to receive the said Commissioning Certificate by the date
28 days prior to the expiry date, the Contractor shall extend the validity of
the guarantee until the Contractor has been entitled to receive the
Commissioning Certificate. Failure by the Contractor to maintain the validity
of the guarantee in accordance with this Sub-Clause shall entitle the
Employer’s Representative to withhold the issue of the Commissioning
Certificate.
The Employer shall not make a claim under the advance payment
guarantee except for amounts to which the Employer is entitled under the
Contract in the event of:
(a) failure by the Contractor to pay the Employer an amount due, as
either agreed by the Contractor or determined under Sub-Clause
3.5 [Determinations] or Clause 20 [Claims, Disputes and
Arbitration], within 42 days after this agreement or determination;
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(b) failure by the Contractor to remedy a default within 42 days after
receiving the Employer's Notice requiring the default to be
remedied; or
(c) circumstances which entitle the Employer to terminate under SubClause 15.2 [Termination for Contractor's Default], irrespective of
whether Notice of termination has been given.
The Employer shall indemnify and hold the Contractor harmless against and
from all damages, losses and expenses (including legal fees and expenses)
resulting from a claim under the advance payment guarantee which the
Employer was not entitled to make.

14.3

14.6

Application for
Advance and
Interim Payment
Certificates
Payment for
Plant and
Materials
intended for the
Works

The Employer shall return the advance payment guarantee to the
Contractor within 21 days from the date of issue of the Commissioning
Certificate for the whole of the Works.
Replace the sub-paragraph (d) by the following:
“(d) any amounts to be added for the advance payment in accordance with
Sub-Clause 14.2 [Advance Payment].”
This Sub-Clause is deleted as not applicable under the Contract.

Replace Sub-Clause 14.10 in its entirety with the following:
“For Design and Build Phase”:
W hen the Commissioning Certificate has been issued for the
Design & Build phase, the first half of the Retention Money shall be
certified by the Employer’s Representative
for payment to the
Contractor. If a Section Commissioning Certificate has been issued for
a Section, the relevant percentage of the first half of the Retention
Money shall be certified and paid to the Contractor. Such amount shall
be included for payment in the next Interim Payment Certificate
following the issue of Commissioning Certificate. This proportion shall be
half (50%) of the Design and Build proportion.

14.10

Payment of
Retention
Money

After the Commissioning Certificate has been issued for the Design &
Build phase and the first half of the Retention Money has been paid
to the Contractor, the Contractor may substitute the second half of the
Retention Money in equal amounts and currencies with a guarantee, issued
by a reputable bank or financial institutions selected by the contractor in the
form acceptable and approved by the Employer. The contractor shall
ensure that the guarantee is valid and enforceable until the Contractor has
executed and completed the works and remedied any defects. On receipt
by the Employer of the required guarantee, the Employer's Representative
shall certify and the Employer shall pay the second half of the Retention
Money.
Promptly after the Retention Period, the outstanding balance of the
Retention Money of Design and Build Phase shall be certified by the
Employer's Representative for payment to the Contractor.
“For Operation and Maintenance Phase":
W hen the Contract Completion Certificate has been issued for the
Operation and Maintenance (O&M) phase and upon submission of Final
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Statement Operation Service, all Retention Money deducted for the
O&M phase shall be certified by the Employer's Representative for
payment to the Contractor.
CLAUSE 15 – TERMINATION BY EMPLOYER
Replace sub-paragraph (a) in its entirety by the following:
“(a) fails to comply with Sub-Clause 4.2 [Performance Security] or with
Sub-Clause 4.2A [Parent Company Guarantee] or with a Notice under
Sub-Clause 15.1 [Notice to Correct],”
Add the following sub-paragraph, after sub-paragraph (h):
“(i) subcontracts any work to any person sanctioned by the United Nations
or debarred by the ADB, in breach of Sub-Clause 4.4 [Subcontractors]”
15.2

Termination for
Contractor’s
Default

Replace the paragraph, after sub-paragraph (i) in its entirety with the
following:
“In any of these events or circumstances, the Employer may, not less
than
14 days after giving Notice to the Contractor, terminate the Contract
and expel the Contractor from the Site unless the Contractor cures the
event or
circumstance within the said 14 days. However, in the case of
sub- paragraph (f) or (g) or (i), the Employer may by Notice
terminate the
Contract immediately.”
Add new Sub-Clause as follows:
If the Employer determines, based on reasonable evidence, that the
Contractor has engaged in prohibited practices, in competing for or in
executing the Contract, then the Employer may, after giving 14 days’
notice to the Contractor, terminate the Contract and expel him from the
Site, and the provisions of Clause 15 shall apply as if such termination
had been made under Sub-Clause 15.2 [Termination for Contractor’s
Default].

15.8

Corrupt or
Fraudulent
Practices

Should any employee or subcontractor of the Contractor be
determined, based on reasonable evidence, to have engaged in a
prohibited practice during the execution of the Contract then that
employee shall be removed in accordance with Sub-Clause 6.9
[Contractor’s Personnel].
The prohibited practices referred to above include are any of the
following:
(i)

(ii)

“corrupt practice” means the offering, giving, receiving, or
soliciting, directly or indirectly, anything of value to influence
improperly the actions of another party;
“fraudulent practice” means any act or omission, including
a misrepresentation, that knowingly or recklessly misleads, or
attempts to mislead, a party to obtain a financial or other benefit
or to avoid an obligation;

(iii) “coercive practice” means impairing or harming, or threatening to
impair or harm, directly or indirectly, any party or the property of
the party to influence improperly the actions of a party;
(iv) “collusive practice” means an arrangement between two or more
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parties designed to achieve an improper purpose, including
influencing improperly the actions of another party;
“obstructive practice” means
a. deliberately destroying, falsifying, altering, or concealing of
evidence material to an ADB investigation;
b. making false statements to investigators in order to materially
impede an ADB investigation;
c.

failing
to
comply
with
requests
to
provide
information, documents or records in connection with an
ADB
Office
of Anticorruption and Integrity (OAI)
investigation;

d. threatening, harassing, or intimidating any party to prevent
it from disclosing its knowledge of matters relevant to the
investigation or from pursuing the investigation, or

e. materially impeding ADBʼs contractual rights of audit

or
access to information; and
(vi) “integrity violation" is any act which violates ADB’s Anticorruption
Policy, including (i) to (v) above and the following: abuse, conflict
of interest, violations of ADB sanctions, retaliation against
whistleblowers or witnesses, and other violations of ADB's
Anticorruption Policy, including failure to adhere to the highest
ethical standard. In this context, “party” refers to a participant in
the Contract procurement process or execution.”
CLAUSE 18 – EXCEPTIONAL RISKS
Replace the first sentence of this Sub-Clause by the following:
18.2

Notice of an
Exceptional
Event

18.4

Consequences
of an
Exceptional
Event

“If a Party is or will be substantially prevented from performing his
obligations under the Contract due to an Exceptional Event, then it
shall give Notice to the other Party of such event or circumstance within 14
days of such events and shall specify the obligations, the performance of
which is or will be prevented”
Replace
“If the Contractor is prevented from performing any of his/her obligations
under the Contract”
by
“If the Contractor is substantially prevented from performing his/her
obligations under the Contract”

CLAUSE 19 – INSURANCE
Add the following at the end of the first paragraph:

19.1

General
Requirements

“The Contractor shall take out any insurance under or in connection with the
Contract with insurers from any eligible source country listed in Appendix 4
to these Particular Conditions Part B. In case of failure by the Contractor to
comply with this requirement, and irrespective of any former approval from
the Employer, he/she shall forthwith take replacement insurance(s) from
insurers having their origin in an eligible source country and in terms both
subject to approval by the Employer, all at the Contractor’s risk and cost.
For the avoidance of doubt, the Employer’s Representative shall be entitled
to withhold corresponding payment certification in accordance with SubBidding Document for Construction of DEWATS at Gokarna & Hanumanghat
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Clause 14.7 [Issue of Advance and Interim Payment Certificates] until such
time replacement insurance(s) are provided in accordance with the
Contract.”
CLAUSE 20 – CLAIMS, DISPUTES AND ARBITRATION
Replace the fifth paragraph in its entirety by the following:

20.3

Appointment of
the Dispute
Adjudication
Board

20.5

Avoidance of
Disputes

20.6

Obtaining
Dispute
Adjudication
Board’s
Decision

“The agreement between the Parties and either the sole member
("adjudicator") or each of the three members shall be based on the sample
form included in the tender documents, and incorporate by reference the
General Conditions of Dispute Adjudication Agreement in these General
Conditions, with such amendments as are agreed between them.”
Insert the text below after the first paragraph and before the second
paragraph of this Sub-Clause:
“The DAB shall act, as far as reasonable and practicable, in the spirit of
preventing potential problems or claims in between the Parties from
becoming Disputes. The DAB shall take reasonable and relevant initiatives
in this respect, including, but not necessarily limited to, suggesting the
Parties to refer a matter to the DAB in accordance with this Sub-Clause.
The DAB shall however not act in a way which may be inconsistent with its
obligations under the agreement referred to in Sub-Clause 20.3
[Appointment of the Dispute Adjudication Board] and under Sub-Clause
20.6 [Obtaining Dispute Adjudication Board’s Decision], and which may
render any of its decision unenforceable for breach of natural justice or any
other procedural shortcoming or matter. In particular, when acting under this
Sub-Clause 20.5, the Dispute Board shall accordingly always meet the
Parties jointly, and shall not meet a Party in the absence of the other Party.”
Replace the first paragraph of this Sub-Clause by the following:
“If a Dispute (of any kind whatsoever) arises between the Parties in
connection with, or arising out of, the Contract or the execution of the Works
during the Design-Build Period, including any Dispute as to any certificate,
determination, instruction, opinion or valuation of the Employer’s
Representative, either Party may refer the Dispute in writing to the DAB for
its decision, with copies to the other Party and the Employer’s
Representative. Such reference shall state that it is given under this SubClause. The other Party shall then have 21 days to send a response to the
DAB with copies to the referring Party and the Employer’s Representative.”
Replace the Sub-Clause in its entirety by the following:
“Unless settled amicably, and subject to Sub-Clause 20.9 [Failure to
Comply with Dispute Adjudication Board's Decision], any Dispute in respect
of which the DAB's decision (if any) has not become final and binding shall
be finally settled by arbitration.
Arbitration shall be conducted as follows:

20.8

Arbitration

a)

if the Contract is with foreign contractors, international arbitration
i.
with proceedings administered by the arbitration institution
designated in the Contract Data, and conducted under the
rules of arbitration of such institution; or, if so specified in
the Contract Data,
ii.
international arbitration in accordance with the arbitration
rules of the United Nations Commission on International
Trade Law (UNCITRAL); or
iii.
if neither an arbitration institution nor UNCITRAL arbitration
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rules be specified in the Contract Data, with proceedings
administered by the Singapore International Arbitration
Centre (SIAC) and conducted under the SIAC Rules of
Arbitration; in all cases by three arbitrators appointed in
accordance with the said arbitration rules.
b)

if the Contract is with domestic contractors, arbitration with
proceedings conducted in accordance with the laws of the Country.

The arbitration shall be conducted in the language for communications
defined in Sub-Clause 1.4 [Law and Language] unless otherwise stated in
the Contract Data.
The arbitrator(s) shall have full power to open, review and revise any
certificate, determination, instruction, opinion or valuation of the Employer’s
Representative, and any decision of the DAB, relevant to the Dispute.
Nothing shall disqualify representatives of the Parties, including the
Employer’s Representative, from being called as a witness and giving
evidence before the arbitrator(s) on any matter whatsoever relevant to the
Dispute.
Neither Party shall be limited in the proceedings before the arbitrator(s) to
the evidence or arguments previously put before the DAB to obtain its
decision, or to the reasons for dissatisfaction given in its Notice of
Dissatisfaction. Any decision of the DAB shall be admissible in evidence in
the arbitration.
Arbitration may be commenced prior to or after completion of the Works.
The obligations of the Parties, the Employer’s Representative and the DAB
shall not be altered by reason of any arbitration being conducted during the
progress of the Works.”
Replace the Sub-Clause in its entirety by the following:
“Disputes arising during the Operation Service Period which cannot be
resolved between the Parties shall be settled by a one-person DAB
(“Operation Service DAB”). Such person shall be jointly agreed and
appointed by the Parties by the date 28 days after one Party has given
Notice to the other Party of its intention to refer a Dispute to the DAB in
accordance with this Sub-Clause.

20.10

Disputes Arising
during the
Operation
Service Period

If the Parties cannot agree on the person who shall be the Operation
Service DAB, then the person shall be appointed according to the
provisions of Sub-Clause 20.4 [Failure to Agree Dispute Adjudication
Board].
The agreement between the Parties and the Operation Service DAB shall
be based on the sample form included in the tender documents, and
incorporate by reference the General Conditions of Dispute Adjudication
Agreement in these General Conditions, with such amendments as are
agreed between them.
The terms of remuneration of the Operation Service DAB shall be mutually
agreed upon by the Parties when agreeing the terms of appointment. Each
Party shall be responsible for paying one-half of this remuneration.
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The procedure for obtaining a decision from the Operation Service DAB
shall be in accordance with the provisions of Sub-Clause 20.6 [Obtaining
Dispute Adjudication Board’s Decision], and the DAB shall give its decision
no later than 84 days after receiving the other Party’s response or, if no
such response is received, within 105 days after receiving the reference
and the supporting documentation from the Party referring the Dispute.
The appointment of the Operation Service DAB shall expire 28 days after it
has given its decision in writing to both Parties.
If either Party is dissatisfied with the decision of the Operation Service DAB,
the provisions of Sub-Clauses 20.6 [Obtaining Dispute Adjudication Board’s
Decision], 20.7 [Amicable Settlement], 20.8 [Arbitration] and 20.9 [Failure to
Comply with Dispute Adjudication Board’s Decision] shall apply.”
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Appendixes to the Particular Conditions of Contract Part B
The Particular Conditions of Contract Part B include the following Appendixes:
•

Appendix 1: Schedule of Payments, which include:
o

Payment instalments

o

Payment procedures

o

Schedule of cost indexation

•

Appendix 2: Performance Damages

•

Appendix 3: Insurance Requirements

•

Appendix 4– Environment management Plan
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Appendix 1 - Schedule of Payments
In accordance with the provisions of:
•

GCC Sub-Clause 14.3 [Application for Advance and Interim Payment Certificates], 14.4
[Schedule of Payments], the Contractor shall apply for payment,

•

GCC Sub-Clause 14.7 [Issue of Advance and Interim Payment Certificates], the Employer’s
Representative shall certify for payment, and

•

GCC Sub-Clause 14.8 [Payment],

the Employer shall pay the Contractor as per the following instalments, based on the Contract Price
breakdown given, and the currencies stated, in the Price Schedules.

The instalments provided below for Schedules No.1 to No.4 serve the purpose of providing values
according to sub-paragraphs (a) and (d) (as the case may be) of GCC Sub-Clause 14.3.
The instalments provided below for Schedules No.5 and 6 serve the purpose of providing values
according to sub-paragraph (g) – Operation Service - of GCC Sub-Clause 14.3.
The instalments provided below for Schedules No.7 serve the purpose of providing values according
to sub-paragraph (h) – Asset Replacement Fund - of GCC Sub-Clause 14.3.
For the avoidance of doubt, other items of GCC Sub-Clause 14.3 shall also apply and be used by the
Contractor when preparing his Statements, and by the Employer’s Representative when preparing his
Payment Certificates.
For example, Retention Money under sub-paragraph (c), or adjustments for the Maintenance
Retention Fund under sub-paragraph (i) of GCC Sub-Clause 14.3, shall accordingly apply to these
instalments.
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(A) Payment Installments
Payments during the Design-Build Period
Price Schedule No. 1 - Plant and Mandatory Spare Parts Supplied from Abroad
In respect of plant and equipment supplied from abroad, the following payments shall be made:
Ten percent (10%) of the total CIP amount as an advance payment against receipt of invoice and an
irrevocable advance payment security for the equivalent amount made out in favor of the Employer.
The advance payment security may be reduced in proportion to the value of the plant equipment and
spare parts delivered to the site, as evidenced by delivery documents.
Five Percent (5%) of the Total CIP amount as an advance payment against receipt of invoice an
irrevocable advance payment security for the equivalent amount made out in favor of the Employer
after the date of mobilization of the Contractor to the Site upon the satisfactory to the Employer’s
Representative / Employer’s Representative.
Eighty percent (80%) of the total or pro rata CIP or amount upon Incoterm “CIP,” upon delivery to Site
and verification by Employer’s Representative within 45 days after receipt of invoice.
Fifteen percent (15%) of the total or pro rata CIP or amount upon successful installation of the plants
and spare parts with the issuance of Operational Acceptance Certificate, within 45 days after receipt
of invoice.
Five percent (5%) of the total or pro rata CIP or amount upon one year of successful Operational
Service, within 45 days after receipt of invoice.
Price Schedule No. 2 - Plant and Mandatory Spare Parts Supplied from Within the Employer’s
Country
Not Applicable
Price Schedule No. 3 - Design Services
In respect of design services for both the foreign currency and the local currency portions, the
following payments shall be made:
Fifteen percent (15%) of the total design services amount as an advance payment against receipt of
invoice and an irrevocable advance payment security for the equivalent amount made out in favor of
the Employer.
Hundred percent (100 %) of the total or pro rata design services amount upon acceptance of design
by the Employer’s Representative within 45 days after receipt of invoice.
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Price Schedule No. 4 A- Civil Work, Installation and other services during the Design-Build
Period
In respect of installation services for both the foreign and local currency portions, the following
payments shall be made:
Ten percent (10%) of the total Civil works, installation and other services amount as an advance
payment against receipt of invoice and an irrevocable advance payment security for the equivalent
amount made out in favor of the Employer. The advance payment security may be reduced in
proportion to the value of work performed by the Contractor as evidenced by the invoices for
installation services.
Five percent (5%) of the total Civil works, installation and other services amount as an advance
payment against receipt of invoice and an irrevocable advance payment security for the equivalent
amount made out in favor of the Employer after mobilization of the Contractor to the Site.
Eighty-Five percent (85%) of the measured value of work performed by the Contractor, as identified in
the said Program of Performance, during the preceding month, as evidenced by the Employer’s
authorization of the Contractor’s application, will be made monthly within 45 days after receipt of
invoice.
Ten percent (10%) of the total or pro rata value of Civil works, installation services performed by the
Contractor as evidenced by the Employer’s authorization of the Contractor’s monthly applications,
upon issue of the Operational Acceptance Certificate, within 45 days after receipt of invoice.
Five percent (5%) of the total or pro rata value of Civil Works, installation services performed by the
Contractor as evidenced by the Employer’s authorization of the Contractor’s monthly applications,
upon one-year successful Operational Services, within 45 days after receipt of invoice.

Payments during the Operation Service Period
Monthly claimed bill (invoice) shall be paid to the Contractor as specified in the payment schedule No.
5 subject to successful compliance of the functional guarantee during the given month. If the facilities
have not been operated in compliance with the functional guarantee, deduction in the monthly
payment shall be made as stipulated in Appendix 8- Functional guarantee. However, the schedule
No. 5 shall not include the cost of Net Electricity during operation and maintenance period. The Net
Electricity consumed shall be reimbursed by the Employer upon submission of the receipts of paid
vouchers. The contractor shall be paid with 5% overhead on the actual cost of Electricity incurred
within the prescribed days with no penalty. The contractor shall bear any additional cost incurred due
to delayed payment of electricity bills beyond the defined period with application of any penalty.
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Price Schedule No. 5 – Operation Service
In respect of the Operation Service, for both the foreign and local currency portions, the following
payments shall be made:
No advance payment applies.
The procedures to be followed in applying for certification and making payments shall be as follows:

•

The contractor will submit the monthly claim bill with supporting papers and invoices
in triplicate to the Employer’s Representative. The Employer’s Representative will
certify the claims and will recommend for payment to the Employer through direct
payment.

•

The amount of the monthly electricity consumption paid by the Contractor to the local power
supplier, but only up to a maximum amount which is the price which would be paid for the
Guaranteed Maximum Energy Consumption.

In furtherance to the above, there shall be no payment to the Contractor for any electricity
consumption in excess of the monthly Guaranteed Maximum Energy Consumption, and the
Contractor shall solely bear the risk of such excess.
At the end of every year after the commencement of the Operation Service Period, if the annual
electricity consumption of the plant over the elapsed year is lower than the annual Guaranteed
Maximum Energy Consumption, the Employer’s Representative shall fairly determine the savings
generated to the Employer due to this lower consumption than anticipated. Savings shall be the
additional amount that the Employer would have had to pay to the Contractor, in case the annual
electricity consumption had equated the annual Guaranteed Maximum Energy Consumption.
The savings shall be equally split in between the Parties, and the Contractor’s share be included by
the Contractor in the next Contractor’s Statement in accordance with Sub-Clause 14.3 [Application
for Advance and Interim Payment Certificates].
The Contractor shall consider that all the works constructed by him shall be in operation throughout
the O&M period and shall also consider running and maintenance of all utility services including civil,
mechanical & electrical /electronic / software installations. The rate shall include all costs inclusive
for carrying out operation and maintenance of installed DEWATS including costs of spares,
contractor’s office, contractor’s vehicle with cost of fuel/driver, contractor’s personnel for O&M
(International/National), for attending defects/repairs in the installed DEWATS system, for training of
KUKL Staff, training material, providing monthly reports, O&M manual, as built drawings other
consumables items stationary, all related taxes, duties etc. The payment for O&M shall be done on
monthly basis subject to satisfactory fulfilling of Contractors obligations every month i.e. based on
performance parameters of installed system.
Price Schedule No. 6 - Other services during the Operation Service Period
NOT APPLICABLE
Price Schedule No. 7 – Asset Replacement Fund
NOT APPLICABLE
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(B) Payment Procedures
When applying for certification and making payments, the procedures shall be as follows:
The contractor will submit the monthly claim bill with supporting papers and invoices in triplicate to the
Employer's Representative. The Employer's Representative will certify the claims and will recommend for
payment to the Employer through direct payment.
Value of invoice shall not be less than 1% (One percent) of the Contract value. This will not be applicable
for first three running bills which shall not be less than 1% (one percent) of the Contract value and for
invoices during Operation period which should be paid in monthly basis.
From each invoice submitted by the Contractor, the advance payment will be recovered on the pro-rata
progress basis until 80 % of the of the contract price excluding Schedule No. 5.
In the event that the Employer fails to make any payment on its respective due date, the Employer shall
pay to the Contractor interest on the amount of such delayed payment at the rate of two percent (2 %)
per year for foreign currency payment and five percent (5 %) for local currency payment for the period of
delay until payment has been made.
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(C) Schedule of cost indexation
Prices payable to the Contractor, in accordance with the Contract, shall be subject to adjustment
during performance of the Contract to reflect rises and falls in the cost of labour, Goods and other
inputs to the design and the execution of the Works, and to the Operation Service.
To the extent that full compensation for any rise or fall in Costs is not covered by the provisions of this
Schedule of Payments, the Accepted Contract Amount shall be deemed to have included amounts to
cover the contingency of other rises and falls in Costs.
The adjustment to be applied to the amount otherwise payable to the Contractor, as valued in
accordance with the appropriate Schedule and certified in Payment Certificates, shall be determined
from formulae for each of the currencies in which the Contract Price is payable, as laid down below.
No adjustment is to be applied to work valued on the basis of Cost or current prices.
The cost indices or reference prices stated in the tables of adjustment data below shall be used.
If their source is in doubt, it shall be determined by the Employer’s Representative. For this purpose,
reference shall be made to the values of the indices at stated dates for the purposes of clarification of
the source; although these dates (and thus these values) may not correspond to the base cost
indices.
In cases where the “currency of index” is not the relevant currency of payment, each index shall be
converted into the relevant currency of payment at the selling rate, established by the central bank of
the Country, of this relevant currency on the above date for which the index is required to be
applicable.
Until such time as each current cost index is available, the Employer’s Representative shall determine
a provisional index for the issue of Interim Payment Certificates. When a current cost index is
available, the adjustment shall be recalculated accordingly.
If the Contractor fails to complete the Works within the Time for Completion, adjustment of prices
thereafter shall be made using either (i) each index or price applicable on the date 49 days prior to
the expiry of the Time for Completion of the Works, or (ii) the current index or price, whichever is
more favorable to the Employer.
The weightings (coefficients) for each of the factors of cost stated in the table(s) of adjustment data
shall only be adjusted if they have been rendered unreasonable, unbalanced or inapplicable, as a
result of Variations.
Price Schedules 1 to 4
The price adjustment formulae for Price Schedules 1 to 4 shall be as follows:
NOT APPLICABLE
Price Schedules 5
The price adjustment formulae for Price Schedules 5 shall be as follows:
Pn = a + b Ln/ Lo + c Mn/Mo
where:
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“Pn” is the adjustment multiplier to be applied to the estimated contract value in the relevant currency
of the work carried out in period “n”, this period being a month unless otherwise stated in the Contract
Data;
“a” is a fixed coefficient, stated in the relevant table of adjustment data, representing the nonadjustable portion in contractual payments;
“b”, “c” are coefficients representing the estimated proportion of each cost element related to the
execution of the Works, as stated in the relevant table of adjustment data; such tabulated cost
elements may be indicative of resources such as labour, equipment and materials;
“Ln”, “Lo”: labor indices applicable to the appropriate industry in the country of origin on the base date
and the date for adjustment, respectively; and
“Mn”, “Mo”: material and equipment indices in the country of origin on the base date and the date for
adjustment, respectively.
Table of adjustment data : Refer Schedule of Cost Indexation (Section 4)
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Appendix 2 – Performance Damages
1. Introduction and scope of application of performance damages
This Appendix defines the performance damages which are to be paid by the Contractor in case the
Contractor does not comply, during the Operation Service Period, with the Key Performance
Indicators (KPI) values defined under the Schedule of Performance Guarantees.
Such performance damages apply in furtherance to the provisions contained in:
a) GCC Sub-Clause 10.7 [Failure to Reach Production Outputs], and
b) GCC Sub-Clause 11.11 [Failure to Pass Tests Prior to Contract Completion]
These performance damages shall be the only damages due from the Contractor for such default,
other than in the event of termination under Clause 15 [Termination by Employer].
The payment of such performance damages shall not relieve the Contractor of any duties,
obligations or responsibilities he has under the Contract, including, for the avoidance of doubt, the
obligation to ensure that the Works remain in accordance with the Contract during the Operation
Service Period.
2. Failure to Reach Production Outputs
The performance damages referred to under GCC Sub-Clause 10.7, due by the Contractor to the
Employer, shall be as follows.
No
1

2

3
3.1
3.2
4
4.1

4.2

KPI description
Compliance with the effluent
wastewater quality standards
defined in the Employer’s
Requirements (Sub Clause 4.5)
Plant Functionality by pass
and overflows
a) the average treated
wastewater per month
b) treated wastewater on any
day
Power Consumption
Hanumanghat: less than 482
kWh per Million liter
Gokarna: less than 482 kWh
per Million liter
Consumption of Chemicals
Polyelectrolyte usage for
sludge dewatering: 0.512 Kg
per Million Liter of treated
wastewater
NaOCl or NaCl consumption:
4.0 Kg per Million Liter of
treated wastewater

KPI Breach
Non-compliance

Non-compliance

Performance damages
Contractor shall pay liquidated damages
to the employer at the rate of 1% of the
monthly O & M contract price in Price
Schedule 5 for every complete one
percent of the deficiency in the output
capacity of the facilities for that month, or
at a proportionately reduced rate for any
deficiency, or part thereof, of less than a
complete one percent (1%).

Non-compliance

Non-compliance

The liquidated damages for failure to reach production guarantee shall not exceed ten (10) percent of the O
& M contract price.
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3. Failure to Pass Tests Prior to Contract Completion
The performance damages below correspond to the amount to be paid by the Contractor to the
Employer for failure to pass the Tests Prior to Contract Completion, as laid down under sub-paragraph
(c) of GCC Sub-Clause 11.11.
No

KPI description

1

Guaranteed Maximum Energy
Consumption Rate

2
3

Guaranteed Minimum Sludge Dry
Solids Contents

4
5

Guaranteed Maximum Chemicals
Consumption Rate

6
7

Non-Revenue Water below YY%

8

KPI Breach
Failure to meet the
rate by less than 5%
Failure to meet the
rate by more than 5%
Failure to meet the
rate by less than 5%
Failure to meet the
rate by more than 5%
Failure to meet the
rate by less than 5%
Failure to meet the
rate by more than 5%
Failure to meet the
rate by less than 5%
Failure to meet the
rate by more than 5%

9

Compliance with the water quality
standards defined in the Employer’s
Requirements

Non-compliance

10

Production of a minimum of XX m3/day
at the outlet of the Water Treatment
Plant at any time of the year

Lower production than
the minimum set

Performance damages
No damages apply
Calculated as per formulae
below
No damages apply
Calculated as per formulae
below
No damages apply
Calculated as per formulae
below
No damages apply
Calculated as per formulae
below
Calculated as being the cost
for the Employer to remedy
this failure or any other
method deemed relevant and
reasonable to assess the
Employer’s foreseeable
losses flowing from that
breach of Contract
Calculated as being the cost
for the Employer to remedy
this failure, or its loss of
revenue, or any other method
deemed relevant and
reasonable to assess the
Employer’s foreseeable
losses flowing from that
breach of Contract

Formulae for performance damages under item 2:
PD = (𝐴𝐸𝐶𝑅 – (𝐺𝑀𝐸𝐶𝑅𝑥1,05)) x V x RLE x CE X I
Where:
- PD = Performance Damages in currency
- AECR = Actual Energy Consumption Rate (in kWh per m3 of water production)
- GMECR = Guaranteed Maximum Energy Consumption Rate (in kWh per m3 of water production) as
defined in the Schedule of Performance Guarantees
- V = Production Volume (in m3/year)
- RLE = Residual Life Expectancy of the facility, being the difference in between the life span
expectancy of the facility, as defined in the Schedule of Performance Guarantees, and the Operation
Service Period
- CE = Cost of Electricity, in currency per kWh
- I = Inflation rate over the RLE, in percentage
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Formulae for performance damages under item 4:
PD = [((GMDSCx0,95) - SDSC)) / SDSC] x AR x ACOD x RLE x CSD X I
Where:
- PD = Performance Damages in currency
- SDSC = Actual Sludge Dry Solids Contents (in percentage)
- GMDSC = Guaranteed Minimum Dry Solids Contents (in percentage) as defined in the Schedule of
Performance Guarantees
- AR = Average sludge production Ratio (in kg of Dry Solids per kg of COD at the inlet of the
Wastewater Treatment Plant)
- COD = Cumulated COD per year (in kg)
- RLE = Residual Life Expectancy of the facility, being the difference in between the life span
expectancy of the facility, as defined in the Schedule of Performance Guarantees, and the Operation
Service Period
- CSD = Cost of Sludge Disposal, in currency per kg of Dry Solids
- I = Inflation rate over the RLE, in percentage
Formulae for performance damages under item 6:
PD = (𝐴𝐶𝐶𝑅 – (𝐺𝑀𝐶𝐶𝑅𝑥1,05)) x V x RLE x CC X I
Where:
- PD = Performance Damages in currency
- ACCR = Actual Chemical Consumption Rate (in kg per m3 of water production)
- GMCCR = Guaranteed Maximum Energy Consumption Rate (in kWh per m3 of water production) as
defined in the Schedule of Performance Guarantees
- V = Production Volume (in m3/year)
- RLE = Residual Life Expectancy of the facility, being the difference in between the life span
expectancy of the facility, as defined in the Schedule of Performance Guarantees, and the Operation
Service Period
- CC = Cost of Chemical, in currency per kg
- I = Inflation rate over the RLE, in percentage
Formulae for performance damages under item 8:
PD =(ANRW – (GMNRWx1,05)) V x RLE x CW X I
Where:
- PD = Performance Damages in currency
- ANRW = Actual Non-Revenue Water in percentage
- GMNRW = Guaranteed Maximum Non-Revenue Water (in percentage) as defined in the Schedule of
Performance Guarantees
- V = Input water into the supply network (in m3/year)
- RLE = Residual Life Expectancy of the facility, being the difference in between the life span
expectancy of the facility, as defined in the Schedule of Performance Guarantees, and the Operation
Service Period
- CW = Cost of Water put into the water supply network (in currency per m 3)
- I = Inflation rate over the RLE, in percentage
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Appendix 3 - Insurance Requirements
1. Insurances to be taken out by the Contractor during the Design-Build Period

The data referred to under GCC Sub-Clause 19.2 [Insurances to be provided by the Contractor during
the Design-Build Period], are as follows.
Insurance for the Works
Permitted deductible limit as
per GCC SC 19.2(a)(i)

Additional sum to replacement
value as per GCC SC
19.2(a)(ii)

5% of full replacement value

5% of full replacement value

Exceptional Event under GCC SC 18.1(f) to form part of the insurance cover:
-

None

Insurance for the Contractor’s Equipment
Amount of insurance cover required
under GCC SC 19.2(b)
100% of the CIP Values of Equipment

Professional liability insurance
Minimum amount of insurance
cover required under GCC SC
19.2(c)
110% of Design Service

Period for which professional liability
insurance is required
Construction plus Operation and
Service Period

Public liability insurance – insurance for injury to persons and damage to property
Minimum amount of insurance cover
required under GCC SC 19.2(d)
NPR 10 Million or its equipment
Other insurances required by Law and by local practice
-

None
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2. Insurances to be taken out by the Contractor during the Operation Service Period
Fire extended cover for the Works
Amount of insurance cover required under
GCC SC 19.3(a)
110% of Contract Amount or equivalent

Public liability insurance – insurance for injury to persons and damage to property
Minimum amount of insurance cover
required under GCC SC 19.2(b)
NPR 10 Million or its equipment

Specific terms for this insurance, if any
-

None

Other insurances required by Law and by local practice
-

None

Other operational insurances
-

None
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Appendix 4– Environment management Plan
Project
Activities/Issues

Environmental
Impacts

Mitigation Measures

Responsibility

Action/Cost

During design
phase no adverse
impact

▪ Incorporate measures and sites for handling
excessive spoil materials;
▪ Design technical specifications to include minimum
vegetation clearance and avoid areas where slope
stability is a concern;
▪ DEWATS to incorporate sufficient drainage around
infrastructure;
▪ Wastewater infrastructure to be designed as per
Nepal‟s earthquake codes and standards;
▪ Assessments of the structures close to the
construction sites prior to the commencement of
construction activity and prepare a record for later
assessment (photo record);
▪ Design technical specifications to include
appropriate odour control measures/ technologies
including appropriate environmental buffer zone
(green zone) of 5 meter to be maintained (i.e. tree
screening etc.);
▪ Baseline photographs of the construction area shall
be maintained.

Initial ResponsibilityKUKL-PID / DSC.
Subsequent
ResponsibilityContractor

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
- 6. Summary of
Works
- 8. Civil Specification
- 9. Mechanical
Specification

▪ Develop a site-specific EMP (SEMP) to be approved
by the PID.
▪ Develop a Traffic Management Plan to be approved
by PID;
▪ Develop and include an emergency response
plan/template that includes notification and reporting
protocols;
▪ Develop an Occupational Health and Safety plan to

Contractor,
KUKL-PID, DSC

Project Design
DEWATS design

Volume I: Bidding
Document
- Section 4 – Bidding
Forms

Pre-Construction Phase

Contractors
Design Phase

No adverse
impact

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
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Activities/Issues

Environmental
Impacts

8-40

Mitigation Measures

8-40

Responsibility

carry out safe work practices in the site.
▪ Develop training manuals in Nepali (or local
languages) with notes and sketches on Community
Health and Safety and Potential Occupational
Health and Safety to be approved by the PID;
▪ Identify a government-approved disposal site for
excess spoils and wastes expected to be generated
during construction activities;
▪ Take photographs of site and its surroundings
before construction for verification (baseline
photographs);
▪ No access to the site by the Contractor will be
allowed until these plans are prepared and approved
by PID.
Preparation of Social conflict and
legal obstructions
Project Site
resulting in the
delay of works

▪ Develop and implement a project communications
plan to make the stakeholders feel they are part of
the project and it belongs to them;
▪ Consult relevant person and submit applications to
get approval;
▪ Arrange meetings, workshops and group
discussions to disseminate project final design,
plans and activities;
▪ Get required permits from the stakeholders as per
the need;
▪ Provide detailed project design and IEE report to
relevant authorities;
▪ Affected communities to be consulted and due
notifications given for possible interruptions due to
construction;
▪ Demarcation and sign post installation around the
proposed boundary.

Action/Cost
Volume II-B:
Volume I: Bidding
Document
- Section 4 – Bidding
Forms (The cost of
EMP should be
included in
provisional sum)

Contractor,
KUKL-PID, DSC

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions

Construction Phase
A. Beneficial Impacts
Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

Section 8 - Particular Conditions of Contract

Project
Activities/Issues
Involvement of
local in different
construction
works

Environmental
Impacts
Employment
generation

8-41

Mitigation Measures

8-41

Responsibility

Action/Cost

▪ Make employment policy for local (not under age
16) especially the affected people;
▪ Give opportunity and employ local people
particularly poor, ethnic minority and women;
▪ Settle wage rate based on the District Wage
Evaluation Committee (DWEC);
▪ Provide the list of employees to DSC;
▪ Provide on the job trainings whenever required.

Primary
Volume III: Condition
of Contract and
ResponsibilityContract Form
Contractor/
- Section 8 – Special
Supporting
RoleConditions of
DSC/ CASSC
Contract (Clause 6.1)

B. Adverse Impact
a. Physical Issue
Top soil
scraping

Change in soil
quality

▪ Stockpiling the top soil after scraping in a secure
area for later rehabilitation purpose;
▪ Cover stockpiled soil materials

Primary
Volume II-A:
Employer’s
ResponsibilityRequirement
Contractor/
Supporting
RoleDSC/ CASSC

Earthwork and
stabilization

Air pollution and
Land pollution/Soil
erosion

▪ Excavated earth disposal at designated and
stabilized sites;
▪ Controlled stockpiling of the excavated earth and
protection from runoff erosion and wind erosion;
▪ Reuse of excavated earth in the final landscaping
of the area;
▪ Compact the excavated areas’ backfill and include
replacement of topsoil;
▪ Mulching to stabilize exposed areas;
▪ Apply special measure of civil and bioengineering
erosion protection techniques for slope
stabilization;
▪ Adopt cut and fill approach;
▪ Shoring should be applied while excavating trench
more than 1.5 m;
▪ Avoid work during rain as much as possible;
▪ Provide channels and ditches for post-construction

Primary
ResponsibilityContractor/
Supporting
RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
- 8. Civil Specification
Volume I: Bidding
Document
- Section 4 – Bidding
Forms

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

Section 8 - Particular Conditions of Contract

Project
Activities/Issues

Environmental
Impacts

8-42

Mitigation Measures

8-42

Responsibility

Action/Cost

flows;
▪ Line steep channels and slopes (e.g. use of jute
matting);
▪ Prevent off-site sediment transport using settlement
ponds, silt fences.
Delivery /
uploading of
pipes and
fittings

Moving/rolling of
pipes or be
tampered with
others

▪ Unload and stock strictly in accordance with the
manufacture’s recommendations;
▪ Minimize the height of pallets/stockpiles;
▪ Use correct manual handling technique and
mechanical aids where possible.

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement

Spoil disposal

Air pollution, Land
pollution and
Water pollution

▪ Disposal of spoil be restricted to designated area;
▪ Segregate the collected spoils;
▪ Stabilize and cover the loose stockpiles using
plastic sheets or jute bags;
▪ No excavated or construct waste will be piled along
the river bank;
▪ Prevent spoil/excess materials from entering
natural water bodies by sediment basin or other
suitable measures;
▪ Prohibit spoils disposal on the adjoining land as far
as possible;

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement

▪ Proper storage of all materials (construction
aggregates, toxic, non-toxic and hazardous
materials in safe place /warehouse);
▪ Store materials safely by barricading or fencing the
area;
▪ Storage areas for fuels and lubricants should be
away from any drainage leading to water bodies;
▪ All the toxic materials including batteries, oil filters ,
mobile etc. be collected separately in a bounded
area in separate containers;
▪ Recover used oil and lubricants and reuse or
remove from the sites;

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement

Storage and
handling of
materials

Land and water
pollution (surface
and under ground)

Volume III: Condition of
Contract and Contract
Form
- Section 8 – Special
Conditions of Contract
(Clause 4.18)

Volume III: Condition
of Contract and
Contract Form
- Section 8 – Special
Conditions of
Contract (Clause 4.18)
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Project
Activities/Issues

Environmental
Impacts

8-43

Mitigation Measures

8-43

Responsibility

Action/Cost

▪ All fueling, repairing and maintenance work should
be done on a concrete surface provided with a
catch tank that can be cleaned and all spilled fuel
recovered and recycled;
▪ Provide training to workers on safe handling of toxic
materials.
Operation of
construction
machineries /
plant /
equipments and
Vehicular
movement

Air pollution and
Noise pollution/
Vibration

▪ Dust suppression at open sites by sprinkling water
3-4 times in a day as required;
▪ Operations of construction machineries / plant /
equipments and vehicles by licensed personnel;
▪ Mufflers should be fitted in all equipments which
generate noise to confine noise levels;
▪ Prohibit the operation of construction machineries
from 7 p.m. to 6 a.m. in residential areas;
▪ Regular maintenance of all the equipment as per
manufactures specifications to reduce the engine
noise;
▪ Compensate the damages of structures if found
related to vibration;
▪ The diesel generators to be provided with
controlled stacks;
▪ Limit vehicle speed to 10-15 km/hr; site to be
signed specifying speed limits;
▪ Use of construction vehicles complying with the
National Vehicle Mass Emission Standards, 2056
BS;
▪ Regular maintenance of vehicles to meet the
emission standards;
▪ Ban the use of power horns in vehicles;
▪ Use tarpaulins to cover sand and other loose
materials during transport;
▪ Prohibit littering of construction material while
transportation;
▪ Monitor noise levels regularly at site to meet the

Primary
Volume II-A:
Employer’s
ResponsibilityRequirement
Contractor/
- 3. General
Supporting
RoleRequirements
DSC/ CASSC
- 5. Contract’s
Submissions
Volume II-B:
Volume I: Bidding
Document
- Section 4 – Bidding
Forms (The cost of
EMP should be
included in
provisional sum)

Bidding Document for Construction of DEWATS at Gokarna & Hanumanghat

Section 8 - Particular Conditions of Contract

Project
Activities/Issues

Environmental
Impacts

8-44

Mitigation Measures

8-44

Responsibility

Action/Cost

noise standards;
▪ Routine monitoring of ambient air quality of the site.
Washing of
vehicles,
Washing of
aggregates and
effluent
discharge

Water Pollution

▪ Establish primary water treatment facilities for
aggregate washing and effluent discharge;
▪ Release the discharge only after primary treatment;
▪ Prohibit washing of vehicles next to rivers and
streams.

Primary
Volume II-A:
Employer’s
ResponsibilityRequirement
Contractor/
Supporting
RoleVolume III: Condition
DSC/ CASSC
of Contract and
Contract Form

Rehabilitation
/restoration

Air pollution

▪ Sprinkling of water shall be carried out 3-4 times in
a day as required;
▪ Immediate rehabilitation of project area should be
done;
▪ Reinstated to its previous conditions; (i.e. to the
standard as before and / or better)
▪ Compaction to specified international
standard (backfill shall be compacted to a dry
density of not less than 90% of the maximum dry
density);
▪ Keep record (take photographs of area) before and
after construction works;
▪ No debris and refuse should be left at site

Primary
Volume II-A:
Employer’s
ResponsibilityRequirement
Contractor/
Supporting
RoleVolume II-B:
DSC/ CASSC
Volume I: Bidding
Document
- Section 4 – Bidding
Forms (The cost of
EMP should be
included in
provisional sum)

▪ Plant and rear tree saplings at the rate of 1: 25
samplings for each felled tree;
▪ DEWAT should be green buffer zone of at least 5
meter;
▪ Prohibition on use of firewood for work camps and
labour camps;
▪ Provide LPG/Kerosene to workforce of camps;
▪ Stockpile the felled trees.

Primary
Volume II-A:
Employer’s
ResponsibilityRequirement
Contractor/
Supporting
RoleVolume III: Condition
DSC/ CASSC
of Contract and
Contract Form

b. Biological Issue
Vegetation
Clearance

Loss of Vegetation
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Project
Activities/Issues
Discharge of
wastes and
chemicals in
river

8-45

Environmental
Impacts
Change in aquatic
ecology

Mitigation Measures

8-45

Responsibility

▪ Prohibition of discharge waste (sanitary wastes,
solid/liquid wastes) and chemicals such as oils,
mobiles and etc. in the river;

Action/Cost

Primary
Volume II-A:
Employer’s
ResponsibilityRequirement
Contractor/
Supporting
RoleVolume III: Condition
DSC/ CASSC
of Contract and
Contract Form

c. Cultural and Socio-economical Issue
Workforce Camp Disturbance to the
Construction
surrounding
environment

▪
▪

▪
▪

▪

▪
▪
▪

▪

Construction
activities like
open trenches,
excavation

Traffic Congestion/
temporary
disruption to local
access

▪
▪

Establish workforce camp within designated area;
The labour camp should be constructed following
the standards outlined in the Asian Development
Bank Safeguard Policy Statement 2009 and
IFC/EBRD Accommodation Guidance Note,
including hygienic facilities with proper ablution
facilities;
No camp facilities should be located in any areas
considered at risk of flooding or natural hazards;
The workforce camp should be surrounded by
durable permanent fencing material to prevent
unauthorized public access;
The camp should be kept in a neat and orderly
fashion, with proper disposal of waste, vermin
control,
Access to adequate water for all workers;
Provide safe toilets and septic tanks in site;
Coordinate with municipality for the management
of solid waste generated from camp and its
disposal
PID Safeguards Manual to be strictly followed.

Primary
ResponsibilityContractor/
Supporting RoleDSC/ CSE/CASSC

Carry out the work as quickly as possible to
minimize disturbances;
Consult residents; inform them of work in
advance. Erect “work to commence” and “work in

Primary
ResponsibilityContractor/
Supporting
Role-

Volume II-A:
Employer’s
Requirement:
- 3. General
Requirements
- 5. Contract’s
Submissions
Volume II-B:
Volume I: Bidding
Document
- Section 4 – Bidding
Forms

Volume II-A:
Employer’s
Requirement
- 3. General
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Project
Activities/Issues

8-46

Environmental
Impacts

across roads, or
road closures
etc.

Mitigation Measures

▪

▪
▪
▪
▪
▪
▪
Massive storage
/stockpiling of
construction
material

Influx of outside
workforce

Disturbance to
Locals

Increase in crime
and community
stress

8-46

Responsibility

progress” signage;
Inform the local area people and traffic
management office on the construction scheduling
in the area and possible obstruction in the
vehicular traffic in the specified site;
Develop a traffic plan to minimize traffic flow
interference from construction activities;
Provide advance local public notification of
construction activities, schedule, routing, and
affected areas including road closures;
Erect alternative routing signage in Nepali and
English languages;
Use steel plates or other temporary materials
across trench facilities in key areas such as
pedestrian access, sidewalks, and parking areas;
Arrange for onsite “grievance handling” through
the use of liaison officers;
Undertake trench closure and facilitate surface
rehabilitation or paving as quickly as feasible.

DSC/ CASSC

Action/Cost
Requirements
- 5. Contract’s
Submissions
- 8. Civil Specification
- 12Volume I: Bidding
Document
- Section 4 – Bidding
Forms
Volume III: Condition
of Contract and
Contract Form

▪ Construction materials shall be brought into
construction areas as and when required;
▪ No any stockpiling areas shall be established
adjacent to the area on private land;
▪ Contractor must take special precautions for public
safety to minimise the scale and extent of
disruption to public and commercial life.

Primary
ResponsibilityContractor/
Supporting
RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement

▪ Special instruction to all the workers to acts in a
responsible manner during and after the working
hours, respecting the rights, property and practices
of local people;
▪ Prohibit gambling and alcohol consumption in
contractors’ camp sites;
▪ Instruct the workforce to respect the local cultures,
traditions, rights, etc;

Primary
ResponsibilityContractor/
Supporting
RoleDSC/ CASSC

Volume II-A:
Employer’s
Requirement

Volume III: Condition
of Contract and
Contract Form

Volume III: Condition
of Contract and
Contract Form
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Project
Activities/Issues

Environmental
Impacts

8-47

Mitigation Measures

8-47

Responsibility

Action/Cost

▪ Provide security in contractors’ camps;
▪ Awareness program against human trafficking.
OHS Hazards

Construction
activities like
excavation,
compaction and

Impact on Health
and Hygiene of
Workers

Impact on Health
and Safety of
Community

▪ Training in occupational health and safety (OHS)
for all site personnel must be mandatory;
▪ Make available first aid kits, stretcher and fire
extinguishers in construction sites;
▪ Supply potable drinking water in the work area;
▪ Provide basic sanitary facility for the workers;
▪ All personnel on-site should be trained and kept
aware, and should be suitably qualified;
▪ Provide competent supervision to be on-site;
▪ The contractor shall provide at cost necessary
personal protective equipment (PPE) to all workers
at the construction site throughout the construction
activities;
▪ Provide regular health checkups, sanitation and
hygiene, health care, and control of epidemic
diseases to the workforce;
▪ Launch awareness programs concerning the
possibility of spread of sexually transmitted
diseases (STDs) and HIV/AIDS using brochures,
posters, and signboards;
▪ Provide insurance to workers;
▪ Maintain clean- up equipment on site;
▪ Compensate for the loss of life or any type of
injuries (a zero tolerance to loss of life policy should
be developed and implemented);
▪ Contractor shall implement their approved Health
and Safety Plan;
▪ PID OHS Manual to be strictly followed.

Primary
ResponsibilityContractor/
Supporting
RoleDSC/ CASSC

▪ Give prior notice to local communities about the
construction;
▪ Conduct awareness meetings with local
communities;

Primary
ResponsibilityContractor/

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
Volume II-B:
Volume I: Bidding
Document
- Section 4 – Bidding
Forms (The cost of
EMP should be
included in
provisional sum)
Volume III: Condition
of Contract and
Contract Form

Volume II-A:
Employer’s
Requirement
- 3. General
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Project
Activities/Issues

8-48

Environmental
Impacts

Mitigation Measures
▪
▪
▪
▪

restoration

▪
▪
▪

▪
▪
Outbreak of any
Pandemic
Disease such as
COVID-19

Impact on Health
and Hygiene of
workers, the
surrounding
communities and
all other people
related with the
project

8-48

Responsibility

Emergency plan is required;
Give importance to community health and safety:
Application of adequate safety signboards;
The Contractor shall provide at cost all labour and
materials and construct/install and maintain site
safety, hard barricading, flexible green net,
signboards, temporary day/light traffic diversions
throughout the construction activities according to
the specifications;
Prevent the possibility of accidents to the people of
the community due to trench excavations;
Re-surface without leaving gaps or uneven
surfaces and erect fence around hazardous areas
until they are safe and restored;
Implement international best practices on
community health and safety such as those in
Section 4.3 of World Bank EHS Guidelines on
Construction and Decommissioning Activities;
Training in community health and safety;
PID OHS Manual to be strictly followed.

▪ Maintain social distance to reduce spread of the

disease;
▪ Do not to sleep close with each other and maintain

a distance of 3 feet;
▪ Wash hands frequently by using alcohol-based

Action/Cost

Supporting
Role- Requirements
- 5. Contract’s
DSC/ CASSC
Submissions
Volume II-B:
Volume I: Bidding
Document
- Section 4 – Bidding
Forms (The cost of
EMP should be
included in
provisional sum)
Volume III: Condition
of
Contract
and
Contract Form

Primary
ResponsibilityContractor/
Supporting
RoleDSC/ CASSC

hand rub or soap and water.
▪ Use mask, gloves and cover mouth and nose with
flexed elbow or tissue when coughing and
sneezing;
▪ Check the body temperature on daily basis;
▪ Maintain cleanliness of work sites and camp area
and disinfect on daily basis;
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Environmental
Impacts

Mitigation Measures

8-49

Responsibility

Action/Cost

▪ Avoid contact with anyone that has fever and cough
▪ Make an isolation room in the site with proper

facilities.
Dislocation of
archaeological
artefacts, if any

Loss of
archaeological
and cultural sites

▪ Use manual digging, and avoid heavy equipment

during the digging of trenches for the laying of
pipes in sensitive areas;
▪ Inform the Chief District Officer who has to report
the findings in writing to the Department of
Archaeology within 35 days, according to the
Ancient Monuments Protection Act, 1956 and
Rules, 1989.

Primary
Volume II-A:
Employer’s
ResponsibilityRequirement
Contractor/
- 5. Contract’s
Supporting
RoleSubmissions
DSC/ CASSC

Operation Phase
Illegal
discharge
the system

to

Damage
proposed
wastewater
system

the ▪
▪
▪

Discharge
hazardous
materials

of

Dangerous
workers

Failure
DEWAT
system

of

Overflow
flooding

to ▪
▪
and ▪
▪
▪
▪

Monitor illegal discharge of industrial wastes to the
system through regular audits/spot inspections of
the industries in the catchment area;
Regulations should be developed and enforced by
the Ministry of Forests and Environment to control
illegal waste discharges into the sewers;
A trade waste policy, including setting discharge
criteria from industries, needs to be developed.
Train workers in OHS hazards;
Provide complete PPE to the workers.

KVWSMB/ KUKLPID/Municipality

KVWSMB/
PID

Joint
monitoring
mechanism has to
be established with
all concerned

KUKL-

The system will have to be carefully designed and KVWSMB/
KUKLoperated;
PID/Municipality
Provide stand-by generators for pumping stations;
Provide constant source of electricity supply;
Training of operators to be provided for regular
inspection, cleaning and maintenance of plant and
sewers;

Volume II-A:
Employer’s
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
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Environmental
Impacts

Mitigation Measures
▪

▪

Responsibility

Careful operation and maintenance of system
according to the Operation Manual and Hazard
Analysis and Critical Control Point Plan
(HACCPP);
The Emergency Response Procedures (ERP)
should be developed in coordination with all the
key stakeholders, including the Executing Agency
(EA), project implementation units, consultants,
contractors, and other key government
organizations.

Release
of
inadequately
treated water
to river

Downstream
▪
pollution
and ▪
environmental
risks

Treat wastewater to meet the effluent standars;
Regularly monitor the quality of the treated
wastewater and that of receiving water upstream
and down stream from the out fall.

Cleaning and
maintenance
of systems

Health and safety ▪
of cleaning staff
at risk
▪
▪

Train operation and maintenance staff in OHS
Hazards to avoid infection from wastewater and
sludge handling;
Provide complete PPE and protective clothings;
Workers to be inoculated against infectious
diseases and kept under medical supervision;
Develop and implement a site-specific safety
plans;
PID OHS Manual to be strictly followed.

▪
▪

8-50

Action/Cost
- 6. Summary of
Works
- 14. Operation and
Maintenance

KVWSMB/
KUKL- Volume II-A:
Employer’s
PID/Municipality
Requirement
- 4. Design
Requirements
- 12.Commissioning
& Performance
Guarantee Testing
KVWSMB/ KUKL- Volume II-A:
Employer’s
PID
Requirement
- 3. General
Requirements
- 5. Contract’s
Submissions
Volume II-B:
Volume I: Bidding
Document
- Section 4 – Bidding
Forms (The cost of
EMP should be
included in
provisional sum)
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Outbreak
of
any Pandemic
Disease such
as COVID-19

8-51

Environmental
Impacts
Impact on Health
and Hygiene of
workers,
the
surrounding
communities and
all other people
related with the
project

Mitigation Measures

Responsibility

▪ Maintain social distance to reduce spread of the
▪
▪
▪

▪
▪
▪
▪

8-51

disease;
Do not to sleep close with each other and maintain
a distance of 3 feet;
Wash hands frequently by using alcohol-based
hand rub or soap and water.
Use mask, gloves and cover mouth and nose with
flexed elbow or tissue when coughing and
sneezing;
Check the body temperature on daily basis;
Maintain cleanliness of work sites and camp area
and disinfect on daily basis;
Avoid contact with anyone that has fever and cough
Make an isolation room in the site with proper
facilities.

Action/Cost

KVWSMB/ KUKLPID
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Notice of Intention for Award of Contract
[on Employer's letterhead]

..............

To: . . . . . . . . . . name of the Bidder . . . . . . . . . .
Attention: . . . . . . . . . . insert name of the Bidder’s authorized representative . . . . . . . . . .
Address: . . . . . . . . . . insert address of the Bidder’s authorized representative . . . . . . . . . .
Telephone/Fax numbers: . . . . . . . . . . insert telephone/fax numbers of the Bidder’s authorized representative . . . . . . . . . .
E-mail Address: . . . . . . . . . . insert e-mail address of the Bidder’s authorized representative . . . . . . . . . .
This is to notify you of our intention to award the contract [ . . . . . . . . . insert name of the contract and identification
number, as given in the Bid Data Sheet . . . . . . . . . ]. You have [. . . insert number of days as specified in ITB 44.1 of the
BDS . . .] days , from the date of this notification to (i) request for a debriefing in relation to the evaluation of
your Bid, and/or (ii) submit a bidding-related complaint in relation to the intention for award of contract, in
accordance with the procedures specified in ITB 49.1.
The summary of the evaluation are as follows:
1. List of Bidders […insert names of all bidders that submitted a bid together with the corresponding bid price at opening
and evaluated bid price (if applicable). …]
Bid Price as read out at
Name of Bidder
Evaluated Bid Price
opening

2. Reason/s why your Bid was unsuccessful
[… Provide reasons why the Bid of this Bidder was unsuccessful …]
3. The successful Bidder
Name of Bidder:
Address:
Contract Price:
Duration of Contract:
Scope of the Contract Awarded:
Authorized Signature: ....................................................................
Name and Title of Signatory: .........................................................
Name of Agency: ...........................................................................
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Letter of Acceptance
[on Employer's letterhead]

Name of Contract
Contract No.
To:
Date: .
Your Reference
Our Reference

_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________

This is to notify you that your Bid dated [insert date] for execution of the [insert name of the contract and
identification number, as given in the Bid Data Sheet] for the Contract Price in the aggregate of [insert
amount in words and figures] [insert name of currency], as corrected and modified in accordance with the
Instructions to Bidders is hereby accepted by our Agency.

The Accepted Contract Amount is made up of the following components:
For the Design-Build phase, _____________(currency and amount in figures)_____________(currency and
amount in words)
For the Operation and Maintenance Service, ______________(currency and amount in figures)
________________(currency and amount in words)
You are requested to furnish the Performance Security and the parent company guarantee within 28 days
from your receipt of this letter, in accordance with the Conditions of Contract and any additional security
required as a result of the evaluation of your bid, using for that purpose the Performance Security Form
included in Section 9 (Contract Forms) of the Bidding Document.

Authorized Signature:
Name and title of signatory:
Name of Agency:

Attachment: Contract Agreement
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Contract Agreement
THIS AGREEMENT made the____________.day of_____________, 20__,
Between_________________________________________________________ [ name of Employer]
of___________________________________________________________________ [address of Employer]
(hereinafter called “the Employer”), of the one part,
and_________________________________________________________ [name of Contractor]
of___________________________________________________________________ [address of Contractor]
(hereinafter called “the Contractor”), of the other part:
Whereas the Employer desires that the Works known as ________________[name of Contract]
should be designed, executed and operated by the Contractor, and has accepted a Bid by the
Contractor for the design, execution, completion and operation and maintenance of these Works, and
the remedying of any defects therein.
The Employer and the Contractor agree as follows:
1.

In this Agreement, the words and expressions shall have the same meanings as are
respectively assigned to them in the Conditions of Contract hereinafter referred to.

2.

The following documents shall be deemed to form and be read and construed as part of this
Agreement.
(a) this contract agreement and the Appenices hereto,
(b) the Letter of Acceptance dated________________,
(c) Minutes of Contract negotiation Meetings,
(d) the Letter of Price Bid and Price schedules,
(e) the Letter Technical Bid and Techincal Propsal submitted by COntractor,
(f) Addenda No. _____ to the bidding document (if any - remove if there are none)
(g) Particular Conditions of Contract – Part A,
(h) Particular Conditions of Contract – Part B, and their Aprendices 1 to 5
(i) General Conditions of Contract,
(j) Employer’s Requirements including specifiaction and Drawings,
(k) Other completed Bidding Forms submitted with the letter of Technical and Price Bids.
(l) Any other documents including price adjustment tables, and
(m) Any other documents forming part of the Employer's Requirements,
(n) Operating License, and
(o) the Contractor’s Technical Bid

3.

In consideration of the payments to be made by the Employer to the Contractor as hereinafter
mentioned, the Contractor hereby covenants with the Employer to design, execute, complete,
operate and maintain the Works and remedy any defects therein in conformity with the
provisions of the Contract, including the Operating Licence granted by the Employer.

4.

The Employer hereby covenants to pay the Contractor in consideration of the design,
execution, completion, operation and maintenance of the Works and the remedying of defects
therein, the Contract Price at the times and in the manner prescribed by the Contract, and to
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grant the Contractor a royalty-free licence to enable him to operate and maintain the Works
during the Operation Service Period.
The parties hereto have caused this Agreement to be executed on the day and year first above
written.

Signed by .........................................................
for and on behalf of the Employer

Signed by .............................................................
for and on behalf the Contractor
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Operating License
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Performance Security
Demand guarantee

Name of Contract / Contract No.

_____________________________________________

Name and address of Beneficiary (“the Employer”): _____________________________________________
We have been informed that

_____________________________________________
[name of the Contractor]
(hereinafter called the "Principal") is your contractor under such Contract, which requires him to obtain a
performance security.
At the request of the Principal, we

_____________________________________________
[name of bank]
hereby irrevocably undertake to pay you, the Beneficiary/Employer, any sum or sums not exceeding in total
the amount of ______________________ (amount in words: __________________) (the "guaranteed
amount") upon receipt by us of your demand in writing with your written statement stating:
(a) that the Principal is in breach of his obligation(s) under the Contract, and
(b) the respect in which the Principal is in breach.
Any demand for payment must contain your signature(s) which must be authenticated by your bankers or by
a notary public. The authenticated demand and statement must be received by us at this office on or
before_____________________ [the date 70 days after the expected expiry of the Retention Period under
the Contract] (the "expiry date"), when this guarantee shall expire and shall be returned to us.
We have been informed that the Beneficiary may require the Principal to extend this guarantee if the
Retention Period under the Contract has not come to an end by the date 28 days prior to such expiry date.
We undertake to pay you such guaranteed amount upon receipt by us, within such period of 28 days, of your
demand in writing and your written statement that the Retention Period has not come to an end, for reasons
attributable to the Principal, and that this guarantee has not been extended.
This guarantee shall be governed by the laws of ______________________ and shall be subject to the
Uniform Rules of International Chamber of Commerce for Demand Guarantees, published as number 758
except that sub paragraph (a) and (b) of article 15 is hereby excluded.
Signed by: _____________________________[name]
Signature and seal:

Date:

______________________________
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Parent Company Guarantee
Not Applicable
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Advance Payment Security
…………………..Bank’s name, and address of issuing branch or office……………………………..
Beneficiary: …………………………….Name and address of the employer………………………….
Date: …………………………………………………………………………………………………………
Advance Payment Guarantee No: …………………………………………………………………………………
We have been informed that ………………. name of the contractor………(hereinafter called "the contractor")
has entered into contract No ………… reference number of the contract …………… dated …………….. with
you, for the execution of ………….. name of contract and brief description of the works………… (hereinafter
called "the contract").
Furthermore, we understand that, according to the Conditions of the Contract, an advance payment in the
sum ………….. name of the currency and amount in words …………(…..amount in figures ……..) is to be
made against an advance payment guarantee.
At the request of the Contractor, we …………… name of the bank ……….. hereby irrevocably undertake to
pay you any sum or sums not exceeding in total an amount of ……… name of the currency and amount in
words …….(…… amount in figures…..) upon receipt by us of your first demand in writing accompanied by a
written statement stating that the contractor is in breach of its obligation under the Contract because the
contractor:
(a) used the advance payment for purposes other than the costs of mobilization and cash flow support in
respect of the works; or
(b) has failed to repay the advance payment when it has become due and payable in accordance with
the conditions of the Contract, specifying the amount payable by the Contractor.
It is a condition for any claim and payment under this guarantee to be made that the advance payment
referred to above must have been received by the contractor on its account number…….. contractor's
account number ………… at ………….. name and address of the bank……..
The maximum amount of this guarantee shall be progressively reduced by the amount of the advance
payment repaid by the Contractor as indicated in copies of interim statements or payment certificates, which
shall be presented to us. This guarantee shall expire, at the least, upon our receipt of a copy of the interim
payment certificate, indicating that 80% of the Contract Price has been certified for payment or on the ……
day of …., ……, whichever is earlier. Consequently, any demand for payment under this guarantee must be
received by us at this office on or before that date.
This guarantee is subject to the Uniform Rules for demand Guarantees, ICC Publication No. 458 (or ICC
Publication No.758 as applicable).
……………………..Signature(s) and seal of bank (where appropriate)……………

NOTE TO BIDDER
If the institution issuing the advance payment security is located outside the country of the employer, it
shall have a correspondent financial institution located in the country of the employer to make it
enforceable.
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Agreement for Dispute Adjudication Board
Members
[for each member of the Dispute Adjudication Board]
Name and details of Contract

___________________________________________________________

This Agreement made the ______day of __________, 20__, between
Name and address of Employer ___________________________________________
Name and address of Contractor ___________________________________________
Name and address of DAB Member
___________________________________________
Whereas the Employer and the Contractor have entered into the Contract and desire jointly to appoint the
above-named Member to act on the DAB as [delete where not applicable] sole adjudicator/one of the three
adjudicators/ chairman of the DAB.
And whereas the Member accepts the appointment
The Employer, Contractor and Member jointly agree as follows:
1. The conditions of this Dispute Adjudication Agreement comprise the "General Conditions of Dispute Adjudication
Agreement", which is appended hereto, and the following provisions. In these provisions, which include
amendments and additions to the “General Conditions of Dispute Adjudication Agreement”, words and
expressions shall have the same meanings as are assigned to them in the “General Conditions of Dispute
Adjudication Agreement”.
2. [Details of any amendments or additions or deletions from the “General Conditions of Dispute
Adjudication Agreement” should be given here or in an attachment hereto ]
3. In accordance with Clause 6 of the “General Conditions of Dispute Adjudication Agreement”, the Member
shall be paid as follows:
A retainer fee of __________ per calendar month
plus a daily fee of __________ per day spent on Site visits, hearings, and other time in connection
with submissions to the DAB made in accordance with the provisions of the Contract between the
Employer and the Contractor.
4. In consideration of these fees and other payments to be made by the Employer and the Contractor in
accordance with Clause 6 of the “General Conditions of Dispute Adjudication Agreement”, the Member
undertakes to act as the DAB Member in the capacity above-mentioned in accordance with the terms of this
Dispute Adjudication Agreement.
5. The Employer and the Contractor jointly and severally undertake to pay the Member in consideration for
his acting as the DAB Member as aforementioned in accordance with this Dispute Adjudication
Agreement.
6. This Dispute Adjudication Agreement shall be governed by the law of_________________
SIGNED by: ____________
(signature)
for and on behalf of the Employer in
the presence of

SIGNED by: ____________
(signature)
for and on behalf of the
Contractor in the presence of

SIGNED by: ____________
(signature)

Witness: ______________
Name: ______________
Address: ______________
Date:
______________

Witness: ______________
Name: ______________
Address: ______________
Date:
______________

Witness: ______________
Name: ______________
Address: ______________
Date:
______________

the Member in the presence of
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Agreement for Operation Service Dispute
Adjudication Board
Name and details of Contract

___________________________________________________________

This Agreement made the ______day of __________, 20__, between
Name and address of Employer ___________________________________________
Name and address of Contractor ___________________________________________
Name and address of DAB Member
___________________________________________
Whereas the Employer and the Contractor have entered into the Contract and desire jointly to appoint the
above-named Member to act as sole adjudicator on the Operation Service DAB.
And whereas the Member accepts the appointment
The Employer, Contractor and Member jointly agree as follows:
1. The conditions of this Dispute Adjudication Agreement comprise the "General Conditions of Dispute Adjudication
Agreement", which is appended hereto, and the following provisions. In these provisions, which include
amendments and additions to the “General Conditions of Dispute Adjudication Agreement”, words and
expressions shall have the same meanings as are assigned to them in the “General Conditions of Dispute
Adjudication Agreement”.
2. Since the Operation Service DAB is mobilized on ad’hoc basis, there will be no routine duties nor regular Site
visits from the DAB and accordingly:
a. Clause 6(a) of the “General Conditions of Dispute Adjudication Agreement” shall not apply, as well as any
provision in Clause 6 related to the payment of monthly retainer fees, and of air fares quarterly in advance
b. Procedural Rules 1, 2, 3 and 12, as appended to the “General Conditions of Dispute Adjudication
Agreement”, shall not apply.
3. [Details of any other amendments or additions or deletions from the “General Conditions of Dispute
Adjudication Agreement” should be given here or in an attachment hereto ]
4. In accordance with Clause 6 of the “General Conditions of Dispute Adjudication Agreement”, the Member
shall be paid as follows:
A daily fee of __________ per day spent on hearings, and other time in connection with submissions to
the DAB made in accordance with the provisions of the Contract between the Employer and the
Contractor.
5. In consideration of these fees and other payments to be made by the Employer and the Contractor in
accordance with Clause 6 of the “General Conditions of Dispute Adjudication Agreement”, the Member
undertakes to act as the DAB Member in the capacity above-mentioned in accordance with the terms of this
Dispute Adjudication Agreement.
6. The Employer and the Contractor jointly and severally undertake to pay the Member in consideration for
his acting as the DAB Member as aforementioned in accordance with this Dispute Adjudication
Agreement.
7. This Dispute Adjudication Agreement shall be governed by the law of_________________
SIGNED by: ____________
(signature)
for and on behalf of the Employer in
the presence of

SIGNED by: ____________
(signature)
for and on behalf of the
Contractor in the presence of

SIGNED by: ____________
(signature)

Witness: ______________
Name: ______________
Address: ______________
Date:
______________

Witness: ______________
Name: ______________
Address: ______________
Date:
______________

Witness: ______________
Name: ______________
Address: ______________
Date:
______________

the Member in the presence of
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General Conditions of Dispute Adjudication
Agreement
for the Dispute Adjudication Board and the Operation Service Dispute Adjudication Board
1

Definitions
Each "Dispute Adjudication Agreement" is a tripartite agreement by and between:
(a)

the "Employer";

(b)

the "Contractor"; and

(c)

the "Member" who is defined in the Dispute Adjudication Agreement as being:
(i)

the sole adjudicator or sole Member of the DAB ("Dispute Adjudication Board") or the Operation
Service DAB (as appropriate), and where this is the case, all references to the “Other Members”
hereinafter do not apply;

or
(ii)

one of the three persons who are jointly called the DAB and, where this is the case, the other
two persons are called the "Other Members".

The Employer and the Contractor have entered (or intend to enter) into a contract, which is called the
"Contract" and is defined in the Dispute Adjudication Agreement. In the Dispute Adjudication
Agreement, words and expressions which are not otherwise defined shall have the meanings
assigned to them in the Contract.

2

General Provisions
Unless otherwise stated in the Dispute Adjudication Agreement, the Agreement shall take effect on the latest
of the following dates:
(a)

the Commencement Date defined in the Contract;

(b)

when the Employer, the Contractor and the Member have each signed the Dispute Adjudication
Agreement; or

(c)

when the Employer, the Contractor and each of the Other Members (if any) have respectively each
signed a dispute adjudication agreement.

This employment of the Member is a personal appointment. At any time, the Member may give not less than
70-days' Notice of resignation to the Employer and to the Contractor, and the Dispute Adjudication
Agreement shall terminate upon the expiry of this period.
The language to be used in all communications, reports, decisions and during all meetings and hearings
relating to the business of either the DAB or the Operation Service DAB shall be the language for
communications stated in the Contract Data.

3

Warranties
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The Member warrants and agrees that he/she is and shall be impartial and independent of the Employer, the
Contractor and the Employer's Representative. The Member shall promptly disclose, to each of them and to
the Other Members (if any), any fact or circumstance which might appear inconsistent with his/her warranty
and agreement of impartiality and independence.
When appointing the Member, the Employer and the Contractor relied upon the Member's representations
that he/she is:
(a)

experienced in the work which the Contractor is to carry out under the Contract;

(b)

experienced in the interpretation of contract documentation; and

(c)

fluent in the language for communications which is stated in the Contract Data.

If there is a challenge of a DAB Member by either Party or, in the case of a three-person DAB, jointly by the
other Members, for lack of independence, notwithstanding any disclosure made or not made by that
Member under Clause 4 [General Obligations of the Member] of these General Conditions of Dispute
Adjudication Agreement, the challenging Party or Members (as the case may be) may refer the alleged lack
of independence to the appointing entity named in the Contract Data under Sub-Clause 20.4 [Failure to
Agree Dispute Adjudication Board] of the General Conditions of Contract. If the appointing entity considers it
to be prudent or necessary, it may refer the matter to an independent professional person or body (such as
the International Chamber of Commerce) to review and assess the challenge. If such person or body is of
the opinion that the Member in question is no longer independent as required by the terms of the Dispute
Adjudication Agreement, the Member shall be removed from the DAB and the appointing entity shall, without
delay, appoint a new Member. Any costs or fees due to the independent person or body shall be shared
equally between the Parties.

4

General Obligations of the Member
The Member shall:
(a)

have no interest, financial or otherwise, in the Employer, the Contractor or Employer's
Representative, nor any financial interest in the Contract except for payment under the Dispute
Adjudication Agreement;

(b)

not previously have been employed as a consultant or otherwise by the Employer, the Contractor or
the Employer's Representative, except in such circumstances as were disclosed in writing to the
Employer and the Contractor before they signed the Dispute Adjudication Agreement;

(c)

have disclosed in writing to the Employer, the Contractor and the Other Members (if any), before
entering into the Dispute Adjudication Agreement and to his/her best knowledge and recollection, any
professional or personal relationships with any director, officer or employee of the Employer, the
Contractor or the Employer's Representative, and any previous involvement in the overall project of
which the Contract forms part;

(d)

not, for the duration of the Dispute Adjudication Agreement, be employed as a consultant or otherwise
by the Employer, the Contractor or the Employer's Representative, except as may be agreed in
writing by the Employer, the Contractor and the Other Members (if any);

(e)

comply with the annexed "Procedural Rules for Dispute Adjudication Board Members" ("Rules") and
with Sub-Clause 20.5 [Avoidance of Disputes] of the General Conditions of Contract;

(f)

not give advice to the Employer, the Contractor, the Employer's Personnel or the Contractor's
Personnel concerning the conduct of the Contract, other than in accordance with the Rules;
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(g)

not, while a Member, enter into discussions or make any agreement with the Employer, the
Contractor or the Employer's Representative regarding employment by any of them, whether as a
consultant or otherwise, after ceasing to act under the Dispute Adjudication Agreement;

(h)

ensure his/her availability for all Site visits and hearings as are necessary;

(i)

become conversant with the Contract and with the progress of the Works (and of any other parts of
the project of which the Contract forms part) by studying all documents received which shall be
maintained in a current working file;

(j)

treat the details of the Contract and all the DAB's activities and hearings as private and confidential,
and not publish or disclose them without the prior written consent of the Employer, the Contractor and
the Other Members (if any);
and

(k)

5

be available to give advice and opinions, on any matter relevant to the Contract when requested by
both the Employer and the Contractor, subject to the agreement of the Other Members (if any).

General Obligations of the Employer and the Contractor
The Employer, the Contractor, the Employer's Personnel and the Contractor's Personnel shall not request
advice from or consultation with the Member regarding the Contract, otherwise than in the normal course of
the DAB's activities under the Contract and the Dispute Adjudication Agreement, or when both Parties jointly
agree to refer a matter to the DAB in accordance with Sub-Clause 20.5 [Avoidance of Disputes] of the
General Conditions of Contract. The Employer and the Contractor shall be responsible for compliance with
this provision by the Employer's Personnel and the Contractor's Personnel respectively.
The Employer and the Contractor undertake to each other and to the Member that the Member shall not,
except as otherwise agreed in writing by the Employer, the Contractor, the Member and the Other Members
(if any):
(a)

be appointed as an arbitrator in any arbitration under the Contract;

(b)

be called as a witness to give evidence concerning any Dispute before arbitrator(s) appointed for any
arbitration under the Contract; or

(c)

be liable for any claims for anything done or omitted in the discharge or purported discharge of the
Member's functions, unless the act or omission is shown to have been in bad faith.

The Employer and the Contractor hereby jointly and severally indemnify and hold the Member harmless
against and from claims from which he/she is relieved from liability under the preceding paragraph.
Whenever the Employer or the Contractor refers a Dispute to the DAB or the Operation Service DAB under
Sub-Clause 20.6 [Obtaining Dispute Adjudication Board’s Decision] or Sub-Clause 20.10 [Disputes Arising
during the Operation Service Period] of the General Conditions of Contract, which will require the Member to
make a Site visit and attend a hearing, the referring Party shall provide appropriate security for a sum
equivalent to the reasonable expenses to be incurred by the Member. No account shall be taken of any
other payments due or paid to the Member.

6

Payment
The Member shall be paid as follows, in the currency named in the Dispute Adjudication Agreement:
(a)

a retainer fee per calendar month, which shall be considered as payment in full for:
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(i)

being available on 28-days' notice for all Site visits and hearings;

(ii)

becoming and remaining conversant with all project developments and maintaining relevant
files, files in accordance with sub-paragraph (i) of Clause 4 hereof [General Obligations of the
Member];

(iii)

all office and overhead expenses including secretarial services, photocopying and office
supplies incurred in connection with his/her duties; and

(iv)

all services performed hereunder except those referred to in subparagraphs (b) and (c) of this
Clause.

During the periods when each Operation Service DAB is acting, the retainer fee shall be paid monthly
until the end of the month in which the appointment expires or is otherwise terminated, or the Member
resigns.
(b)

a daily fee which shall be considered as payment in full for:
(i)

each day or part of a day up to a maximum of two days' travel time in each direction for the
journey between the Member's home and the Site, or another location of a meeting with the
Other Members (if any);

(ii)

each working day on Site visits, hearings or preparing decisions; and

(iii)

each day spent reading submissions in preparation for a hearing.

(c)

all reasonable expenses including necessary travel expenses (air fare in less than first class, hotel
and subsistence and other direct travel expenses, including visa charges) incurred in connection with
the Member's duties, as well as the cost of telephone calls, courier charges, faxes and telexes: a
receipt shall be required for each item in excess of five percent (5%) of the daily fee referred to in subparagraph (b) of this Clause.

(d)

any taxes properly levied in the Country on payments made to the Member (unless a national or
permanent resident of the Country) under this Clause 6.

The retainer and daily fees shall be as specified in the Dispute Adjudication Agreement. Unless it specifies
otherwise, these fees shall remain fixed for the first 24 calendar months, and shall thereafter be adjusted by
agreement between the Employer, the Contractor and the Member, at each anniversary of the date on
which the Dispute Adjudication Agreement became effective.
If the parties fail to agree on the retainer fee or the daily fee, the appointing entity or official named in the
Contract Data shall determine the amount of the fees to be used.
The Member shall submit invoices for payment of the monthly retainer and air fares quarterly in advance.
Invoices for other expenses and for daily fees shall be submitted following the conclusion of a Site visit or
hearing. All invoices shall be accompanied by a brief description of activities performed during the relevant
period and shall be addressed to the Contractor.
The Contractor shall pay each of the Member's invoices in full within 56 days after receiving each invoice
and shall apply to the Employer (in the Statements under the Contract) for reimbursement of one-half of the
amounts of these invoices. The Employer shall then pay the Contractor in accordance with the Contract.
If the Contractor fails to pay to the Member the amount to which he/she is entitled under the Dispute
Adjudication Agreement, the Employer shall pay the amount due to the Member and any other amount
which may be required to maintain the function of the DAB, and without prejudice to the Employer's rights or
remedies. In addition to all other rights arising from this default, the Employer shall be entitled to
reimbursement of all sums paid in excess of one-half of these payments, plus all costs of recovering these
sums and financing charges calculated at the rate specified in Sub-Clause 14.9 [Delayed Payment] of the
General Conditions of Contract.
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If the Member does not receive payment of the amount due within 70 days after submitting a valid invoice,
the Member may (i) suspend his/her services (without Notice) until the payment is received, and/or (ii) resign
his/her appointment by giving Notice under Clause 7 hereof.

7

Default and Termination
At any time: (i) the Employer and the Contractor may jointly terminate the Dispute Adjudication Agreement
by giving 42-days' Notice to the Member; or (ii) the Member may resign as provided for in Clause 2 hereof.
If the Member fails to comply with the Dispute Adjudication Agreement, the Employer and the Contractor
may, without prejudice to their other rights, terminate the Agreement by Notice to the Member. The Notice
shall take effect when received by the Member.
If the Employer or the Contractor fails to comply with the Dispute Adjudication Agreement, the Member may,
without prejudice to his/her other rights, terminate the Agreement by Notice to the Employer and the
Contractor. The Notice shall take effect when received by them both.
Any such Notice, resignation and termination shall be final and binding on the Employer, the Contractor and
the Member. However, a Notice by the Employer or the Contractor, but not by both, shall be of no effect.
If the Member fails to comply with any of his/her obligations under Clause 4 (a) to (d) above, he/she shall not
be entitled to any fees or expenses hereunder and shall, without prejudice to the Employer's and the
Contractor's other rights, reimburse each of the Employer and the Contractor for any fees and expenses
received by the Member and the Other Members (if any), for proceedings or decisions (if any) of the DAB or
the Operation Service DAB which are rendered void or ineffective by the said failure to comply.
If the Member fails to comply with any of his obligations under Clause 4 (e) to (k) above, he shall not be
entitled to any fees or expenses hereunder from the date and to the extent of the non-compliance and shall,
without prejudice to their other rights, reimburse each of the Employer and the Contractor for any fees and
expenses already received by the Member, for proceedings or decisions (if any) of the DAB or the Operation
Service DAB which are rendered void or ineffective by the said failure to comply.

8

Disputes
Any Dispute or claim arising out of or in connection with this Dispute Adjudication Agreement, or the breach,
termination or invalidity thereof, shall be finally settled by institutional arbitration. If no other arbitration
institute is agreed, the arbitration shall be conducted under the Rules of Arbitration of the International
Chamber of Commerce by one arbitrator appointed in accordance with these Rules of Arbitration.
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Procedural Rules for Dispute Adjudication
Board Members
1

Unless otherwise agreed by the Employer and the Contractor, the DAB shall visit the Site at intervals of not
more than 140 days, including times of critical construction events, at the request of either the Employer or
the Contractor. Unless otherwise agreed by the Employer, the Contractor and the DAB, the period between
consecutive visits shall not be less than 70 days, except as required to convene a hearing as described
below.

2

The timing of and agenda for each Site visit shall be as agreed jointly by the DAB, the Employer and the
Contractor, or in the absence of agreement, shall be decided by the DAB. The purpose of Site visits is to
enable the DAB to become and remain acquainted with the progress of the Works and of any actual or
potential problems or claims, and, as far as reasonable, to endeavour to prevent potential problems or
claims from becoming Disputes.

3

Site visits shall be attended by the Employer, the Contractor and the Employer's Representative and shall be
co-ordinated by the Employer in co-operation with the Contractor. The Employer shall ensure the provision
of appropriate conference facilities and secretarial and copying services. At the conclusion of each Site visit
and before leaving the Site, the DAB shall prepare a report on its activities during the visit and shall send
copies to the Employer and the Contractor.

4

The Employer and the Contractor shall furnish to the DAB one copy of all documents which the DAB may
request, including Contract documents, progress reports, variation instructions, certificates and other
documents pertinent to the performance of the Contract. All communications between the DAB and the
Employer or the Contractor shall be copied to the other Party. If the DAB comprises three persons, the
Employer and the Contractor shall send copies of these requested documents and these communications to
each of these persons.

5

If any Dispute is referred to the DAB in accordance with Sub-Clause 20.6 [Obtaining Dispute Adjudication
Board’s Decision] or Sub-Clause 20.10 [Disputes Arising during the Operation Service Period] of the
General Conditions of Contract, the DAB shall proceed in accordance with the said Sub-Clauses 20.6 and
20.10, and these Rules, or as otherwise agreed by the Employer and the Contractor in writing. Subject to the
time allowed to give Notice of a decision and other relevant factors, the DAB shall:
(a)

act fairly and impartially as between the Employer and the Contractor, giving each of them a
reasonable opportunity of putting his case and responding to the other’s case; and

(b)

adopt procedures suitable to the Dispute, avoiding unnecessary delay or expense.

6

The DAB may conduct a hearing on the Dispute, in which event it will decide on the date and place for the
hearing and may request that written documentation and arguments from the Employer and the Contractor
be presented to it prior to or at the hearing.

7

If, within 14 days after giving its decision, the members of the DAB find and agree that such decision
contained errors of fact or principle, the Chairman of the DAB (or the sole Member if applicable) shall advise
the Employer and the Contractor of the error and issue an addendum to its decision in writing to both
Parties.

8

If, within 14 days of receiving a decision from the DAB, either Party believes that such decision contains an
ambiguity, that Party may seek clarification from the DAB in writing with a copy of such request to the other
Party. Within 14 days of receiving such a request, the DAB shall respond with a copy to the other Party, and
if the DAB is of the opinion that the decision did contain an error or ambiguity, it may correct its decision by
issuing an addendum to its original decision.
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9

Except as otherwise agreed in writing by the Employer and the Contractor, the DAB shall have power to
adopt an inquisitorial procedure, to refuse admission to hearings or audience at hearings to any persons
other than representatives of the Employer, the Contractor and the Employer's Representative, and to
proceed in the absence of any party who the DAB is satisfied received Notice of the hearing; but shall have
discretion to decide whether and to what extent this power may be exercised.

10

The Employer and the Contractor empower the DAB, among other things, to:
(a)

establish the procedure to be applied in deciding a Dispute;

(b)

decide upon the DAB’s own jurisdiction, and as to the scope of any Dispute referred to it;

(c)

conduct any hearing as it thinks fit, not being bound by any rules or procedures other than those
contained in the Contract and these Rules;

(d)

take the initiative in ascertaining the facts and matters required for a decision,

(e)

make use of its own specialist knowledge, if any;

(f)

decide upon the payment of financing charges in accordance with the Contract;

(g)

decide upon any provisional relief such as interim or conservatory measures; and

(h)

open up, review and revise any certificate, decision, determination, instruction, opinion or valuation of
the Employer's Representative, relevant to the Dispute.

11

The DAB shall not express any opinions during any hearing concerning the merits of any arguments
advanced by the Parties. Thereafter, the DAB shall make and give its decision in accordance with SubClause 20.6 [Obtaining Dispute Adjudication Board's Decision] of the General Conditions of Contract, or as
otherwise agreed by the Employer and the Contractor in writing.

12

If the DAB comprises three persons:
(a)

it shall convene in private after a hearing, in order to have discussions and prepare its decision;

(b)

it shall endeavour to reach a unanimous decision: if this proves impossible the applicable decision
shall be made by a majority of the Members, who may require the minority Member to prepare a
written report for submission to the Employer and the Contractor; and

(c)

if a Member fails to attend a meeting or hearing, or to fulfil any required function, the other two
Members may nevertheless proceed to make a decision, unless:
(i)

either the Employer or the Contractor does not agree that they do so; or

(ii)

the absent Member is the chairman and he/she instructs the other Members not to make a
decision.
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