c)
d)

g)
h)
)}
k)

m)

Indian Explosives Act

Indian Factories Act and State Factories Act

Indian Boiler Regulations (IBR)

Regulations of the Central Pollution Control Board, India

Regulations of the Ministry of Environment & Forest (MoEF), Government of India
Pollution Control Regulations of Department of Environment, Government of India
State Pollution Control Board.

Rules for Electrical installation by Tariff Advisory Committee (TAC)

Building and other construction workers (Regulation of Employment and Conditions
of services) Act, 1996

Building and other construction workers (Regulation of Employment and
Conditions of services) Central Rules, 1998

Explosive Rules. 1983

sissels (Unified) Rules, 1981
t, 1923

les, 1924

‘uction and Erection

andards / regulations, as may be applicable.
odes & standards and in case nothing to the contrary is

e specifications, the latest editions (as applicable as on
standards given below shall also apply :
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5.03.00

5.04.00

5.05.00

5.06.00

6.00.00

6.01.00

k) National Electrical Manufacturers Association (NEMA)

1) National Fire Protection Association (NFPA)
m) International Electro-Technical Commission (IEC)
n) Expansion Joint Manufacturers Association (EJMA)

0) Heat Exchange Institute (HEI)
p) IEEE standard
q) JEC standard

Other International/ National standards such as DIN, VDI, BS, GOST etc. shall also be
accepted for only material codes and manufacturing standards, subject to the Employer's
approval, for which the Bidder shall furnish, adequate information to justify that these
standards are equivalent or superior to the standards mentioned above. In all such cases the
Bidder shall funish specifically the variations and deviations from the standards mentioned
elsewhere in the specification together with the complete word to word translation of the
standard that is normally not published in English.

In the event of any conflict between the codes and standards referred to in the above clauses
and the requirement of this specification, the requirement of Technical Specification shall
govern.

Two (2) English language copies of all national and international codes and / or standards
used in the design of the plant, equipment, civil, structural and architectural works shall be
provided by the Contractor to the Employer within two calendar months from the date of the
Notification of Award.

In case of any change in codes, standards & regulations between the date of bid opening
and the date when vendors proceed with fabrication, the Employer shall have the option to
incorporate the changed requirements or to retain the original standard. It shall be the
responsibility of the Contractor to bring to the notice of the Employer such changes and
advise Employer of the resulting effect.

EQUIPMENT FUNCTIONAL GUARANTEE

The functional guarantees of the equipment under equipment under the scope of the
Contract is given in elsewhere in the Technical Specification. These guarantees shall
supplement the general functional guarantee provisions covered under Defect liabilities,
General Conditions of Contract.

LARA STPP (2 X 800MW) /
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7.02.00

8.00.00
8.01.00
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The Contractor shall be responsible for the selection and design of appropriate equipments
to provide the best coordinated performance of the entire system. The basic requirements
are detailed out in various clauses of the Technical Specifications. The design of various
components, assemblies and subassemblies shall be done so that it facilitates easy field
assembly and dismantling. All the rotating components shall be so selected that the natural
frequency of the complete unit is not critical or close to the operating range of the unit.

Maintenance and Availability Considerations

Equipment/facilities offered shall be designed for high availability, low maintenance and ease
of maintenance. The Bidder shall specifically state the design features incorporated to
achieve high degree of reliability/ availability and ease of maintenance. The Bidder shall also
furnish details of availability records in the reference plants reference plants stated in his
experience list.

Bidder shall state in his offer the various maintenance intervals, spare parts and man-hour
requirement during such operation. The intervals for each type of maintenance namely
inspection of the furnace, inspection of the entire hot gas path and the minor and major
overhauls shall be specified in terms of fired hours, clearly defining the spare parts and man-
hour requirement for each stage.

Lifting devices i.e. hoists and chain pulley jacks ,etc. shall be provided by the contractor for
handling of any equipment or any of its part having weight in excess of 500 Kgs during
erection and maintenance activities.

Lifting devices like lifting tackles, slings, etc. to be connected to hook of the hoist / crane shall
be provided by the contractor for lifting the equipment and accessories covered under the
specification.

DOCUMENTS, DATA AND DRAWINGS TO BE FURNISHED BY CONTRACTOR

Contractor may note that this is a Contract inclusive of the scope as indicated elsewhere in
the specification. Each of the plant and equipment shall be fully integrated, engineered and
designed to perform in accordance with the technical specification. All engineering and
technical services required ensuring a completely engineered plant shall be provided in

T B ‘rol & instrumentation, civil & structural works as per the

:m of the plant including instruments shall be assigned
int of tag numbers shall be in accordance with KKS
its/data sheet etc. KKS tag number of the
e indicated.
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in 12 weeks from the date of the Notification of Award.
following as a minimum:

all the mechanical, electrical, control & instrumentation

:ach system / sub-system & equipment.

riate technology / schemes for various systems/
techno-economic studies between various options.

ncluding thermal cycle optimization.

the systems, sub-systems including various piping
i/ structures/ equipment foundations along with all
and identifying the sizing and the design margins.

s & Instrumentation diagrams for the various systems/
ional write-ups.

and the control philosophy of the equipments / system

T Tope.

I of the power station incorporating all facilities in
as those in the Employer's scope. This drawing shall
1e form of CD-ROMs to the Employer for engineering of
Contractor's scope.

ass sections of the Main Plant Building (various floor
areas included in the scope of the Contractor.

ispect of Quality Assurance System as listed out
sification.

r shall furnish within three (3) weeks from the date of
a list of contents of the Plant Definition Manual (PDMs)
iomic studies, which shall then be mutually discussed &
loyer.

1ents
f the station.

ngements, elevations and cross-sections drawings for
facilities of the plant.

iss & Instrumentation Diagrams alongwith write-up and

iler and both turbine and boiler combined together as a
ps, viz. cold, warm and hot start-up.

posite layout and fabrication drawings.
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1 dossier.

and thermal stress analysis of piping and system
& input and output data alongwith stress analysis
)des.

1ation for boiler performance calculations and heat
lculations etc.).

{ Performance Correction Curves.

f all terminal points which interface with Employer's
Is of location, terminal pressure, temperature, fluid
ction details, forces, moments etc.

ine diagram, block logics, control schematics, electrical

grams and relay settings.
ms.

measuring point list, /O list, Interconnection & wiring
write-ups, installation drawings for field mounted
grams, control schematics, wiring and tubing diagrams
sures etc. Drawings for open loop and close loop
are and software). Motor list and valve schedule
ator etc.

n list and alarms & trip set points.

tion interlock schemes.

power system stability study report.

uration diagrams and maintenance details.

tem manuals

digital control system.

e application engineering drawings and documents.

awings and documents for all structures, facilities and
; as included in the scope of the bidder.

therever applicable.
ie test procedures and test reports.

ispect of Quality Assurance System as listed out
sification.
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8.03.02

INSTRUCTION MANUALS

The Contractor shall make first submission of instruction manuals for all the equipments
covered under the Contract by the end of one year from the date of his acceptance of the
Letter of Award. The Instruction manuals shall contain full details required for erection,
commissioning, operation and maintenance of each equipment. The manual shall be
specifically compiled for this project. After finalization and approval of the Employer the
Instruction Manuals shall be submitted as indicated in Annexure-l. The Contract shall not be
considered to be completed for purposes of taking over until the final Instructions manuals
have been supplied to the Employer. The Instruction Manuals shall comprise of the following.

A) Erection Manuals

The erection manuals shall be submitted atleast three (3) months prior to the
commencement of erection activities of particular equipment/system. The erection

manual should contain the following as a minimum.

Erection strategy.

srmissible deviation/tolerances.

:avy equipments like cranes, dozers, etc.

1.

lures to followed during erection/installation.

1ecking after erection.

and acceptance norms.

t for pre-commissioning activities.

t for commissioning of the system.

> be followed in electrical supply distribution during
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A

anuals

laintenance instructions together with drawings (other
of the equipment, as completed, shall be in sufficient
Zmployer to operate, maintain, dismantle, reassemble
of the equipment. They shall give a step by step
ations likely to be carried out during the life of the plant
Ig, operation, maintenance, dismantling and repair
stivities. Each manual shall also include a complete set
with performance/rating curves of the equipment and
wer applicable. The contract shall not be considered to
poses for taking over until these manuals have been

yer.

oning and initial operation of the plant, the manuals
ceqmn= —ey -.--..-ation / additions / changes, the same shall be
updated final instruction manuals shall be submitted to

rds.

“the manual shall be for each size/ type of equipment
detailed description of construction and operation,
ant pamphlets and drawings.

lude the following:

parts along with their drawing and catalogues and

ordering spares.

chedule including charts showing lubrication checking,
replacement procedure to be carried daily, weekly,
onger intervals to ensure trouble free operation.

able, fault location charts shall be included to facilitate

use of mal operation or break down.

1s for all the consumables including lubricant oils,
ste. system/ equipment/ assembly/ sub-assembly and
n/equipment/assembly/sub v assembly - wise required

siction, a complete list of bearings / equipment giving
entification marks etc. shall also be furnished to the
Ibrication method for each type/category of bearing.
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iv) Sequence & Protection Interlock Schemes.

V) Alarm and trip values.
Vi) Performance Curves.
vii) General layout plan

viii) Important Do's & Don'ts

The plant handbook shall be submitted within twelve (12) months from the date of award of
contract. After the incorporation of Employer's comments, the final plant handbook complete
in all respects shall be submitted three (3) months before start-up and commissioning

activities.

Project Completion Report

:t Completion Report at the time of handing over the

shall be made in computerized 3D modeling system.
as the right to review the 3D model at different stages
of engineering. The layout drawings submitted for
all be fully dimensioned and extracted from 3D model
k.

ted by the Contractor for Employer's review shall be in
opies) along with the desired number of hard copies as
rt-C. The soft copies to be supplied shall be uploaded
Ider, a web based system of NTPC ERP, for which a
ord will be allotted to the new vendor by NTPC.

idor can download the drawings/documents,
by NTPC, through above site.

dentified drawings/documents shall be in pdf format,
ants/reply to the submitted document(s) can be in .doc,
| formats.

oproved drawings along with required number of hard
tted as per Annexure-| of Part-C.
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‘e and software shall be supplied and commissioned by
ployer's Engineering Office Complex at Noida as per
dule.

ad shall necessarily include the cost for perpetual
all the machines and an Annual Maintenance Contract
clude software upgrades as & when released by the
a period of three (3) years after warranty/guarantee

n shall be in latest version of MS Office. Electrical
tted in MS excel.

Contractor including those submitted at the time of bid
dicating the type, size, arrangement, weight of each
shipment, the external connection, fixing arrangement
|juired for installation and interconnections with other

e imememmy —.2@rANce and spaces required between various portions

ir information specifically requested in the drawing

the Contractor (including those of sub-vendors) shall
hand bottom corner with clear mention of the name of
lesignation, the specifications title, the specification
Project, drawing number and revisions. If standard
ad the applicable items shall be indicated therein. All
writings on the drawing shall be in English. All the
¢ units.

* the Contractor (or their sub-vendors) shall bear

in addition to contractor's (their sub-vendor's) own
drawing numbering system shall be made available to
y enable him to assign Employer's drawing numbers to
ay him during the course of execution of the Contract.

nish a "Master Drawing List" which shall be finalized
1d shall be duly integrated with approved L2 schedule.
e a comprehensive list of all drawings/ documents/
‘urnished by him during the detailed engineering to the
clearly indicate the purpose of submission of these
\L" or "FOR INFORMATION ONLY".

ccuments submitted by the Contractor during detailed
narked "FOR APPROVAL" or "FOR INFORMATION"
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- approval by the Employer / Project Manager shall not
f his responsibilities and liabilities under this contract.

vings, further work by the Contractor shall be in strict
oved drawings and no deviation shall be permitted
“the Employer.

n and execution of work in connection with the
1e approval of the drawings, shall be at the Contractor's
acted not to make any changes in the design of the
ay are approved by the Employer. However, if some
he design of the equipment/system at a later date, the
ich changes shall promptly be brought to the notice of
reasons for the change and get the revised drawing
'mance to the provisions of the Technical Specification.

itallations and detailed piping layout drawings. Layout

x1m and larger diameter shall be submitted for review/

erection. Small diameter pipes shall however be routed
ultation with site authority / representative of Employer
h piping indicated in approved / finalized Flow Scheme

Diagrams and/or the requirements cropping up for
liameter piping or otherwise after their erection as per
1e entire scope of work of this package.

requirement and supply of all piping and equipment
or well in advance so as not to hinder the progress of
subsequent system charging and its effective draining
site suitability.

dividual equipment / system by the Employer, the
iginal drawings and documents for the equipment /
and submit no. of copies as per Annexure-|.

by the Contractor in terms of its completeness, data
respect to Engineering schedule prior to submission to
awings are found to be submitted without proper
' the Contractor, the same shall not be reviewed and
re-submission. The contractor shall make a visit to site
and understand the layout completely and collect all
site which are needed as an input to the engineering.
1e complete engineering including interfacing and
1t, systems & facilities within his scope of work as well
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8.05.00

8.05.01

p) All engineering data submitted by the Contractor after final process including review
and approval by the Project Manager/ Employer shall form part of the contract
documents and the entire works covered under these specification shall be
performed in strict conformity with technical specifications unless otherwise
expressly requested by the Project Manager in writing.

ENGINEERING INFORMATION SUBMISSION SCHEDULE

During post bid discussions, a Detailed Engineering Information Submission Schedule/
master drawing list duly integrated with approved L2 schedule shall be tied up with the
Employer. For this, the bidder shall furnish a detailed list of engineering information alongwith
the proposed submission schedule. This list would be a comprehensive one including all
engineering data / drawings / information for all bought out items and manufactured items.
The information shall be categorized into the following parts.

i) Information that shall be submitted for the approval to the Employer before
proceeding further, and

i) Information that would be submitted for Employer's information only.

The master drawing list (MDL) shall be updated periodically and submitted to the employer,
highlighting the change made in the MDL.

The schedule should allow adequate time for proper review and incorporation of changes/
modifications, if any, to meet the contract without affecting the equipment delivery schedule
and overall project schedule. The early submission of drawings and data is as important as
the manufacture and delivery of equipment and hardware and this shall be duly considered
while determining the overall performance and progress.

ENGINEERING PROGRESS AND EXCEPTION REPORT

The Contractor shall submit every month an Engineering progress and Exception Report
giving the status of each engineering information including

a) A list of drawings / engineering information which remains unapproved for more than
four (4) weeks after the date of first submission

nitted as per agreed schedule.

2 furnished to the Employer within four (4) weeks of the
1 be discussed and finalized with the Employer.
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9.02.02

9.03.00

10.00.00

11.00.00

12.00.00
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agreed Engineering Information Submission Schedule. The drawings submltted by the
Contractor will be reviewed by the Employer as far as practicable within three (3) weeks from
the date of receipt of the drawing .The comments of the Employer shall then be discussed
across the table during the above Technical Co-ordination Meeting (s) wherein best efforts
shall be made by both sides to ensure the approval of the drawing.

The Contractor shall ensure availability of the concerned experts / consultants / personnel
and representatives of his sub-vendors who are empowered to take necessary decisions
during these meetings. The Contractor shall be equipped with necessary tools and facilities
so that the drawings/documents can be resubmitted after incorporating necessary changes
and approved during the meeting itself.

Should any drawing remain unapproved for more than six (6) weeks after it's first submission,
this shall be brought out in the monthly Engineering Progress and Exception Report with
reasons thereof.

Any delays arising out of failure by the Contractor to incorporate Employer's comments and
resubmit the same during the TCM shall be considered as a default and in no case shall
entitle the Contractor to alter the Contract completion date.

DESIGN IMPROVEMENTS

The Employer or the Contractor may propose changes in the specification of the equipment
or quality thereof and if the parties agree upon any such changes the specification shall be
modified accordingly.

If any such agreed upon change is such that it affects the price and schedule of completion,
the parties shall agree in writing as to the extent of any changing the price and/or schedule of
completion before the Contractor proceeds with the change. Following such agreement, the
provision thereof, shall be deemed to have been amended accordingly.

EQUIPMENT BASES

A cast iron or welded steel base plate shall be provided for all rotating equipment which is to
be installed on a concrete base, unless otherwise specifically agreed to by the Employer.
Each base plate which supports the unit and its drive assembly, shall be of a neat design
with pads for anchoring the units, shall have a raised lip all around, and shall have threaded
drain connections.

PROTECTIVE GUARDS

Suitable guards shall be provided for protection of personnel on all exposed rotating and/or
moving machine parts. All such guards shall be designed for easy installation and removal
for maintenance purpose.
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DARLIPALI STPP-I (2 X 800MW) /
GAJMARA STPP-I (2 X 800MW) /

KUDGI STPP-I (3 X 800MW)
STEAM GENERATOR PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI PART-C

BID DOC NO.: CS-9548/ 9549/ 9566/ GTR
9573-102-2

PAGE 13 OF 30

132




[RT R VSRV

14.00.00
14.01.00

15.00.00
15.01.00

16.00.00
16.01.00

16.02.00

16.03.00

16.04.00

16.05.00

L L e e L L e A T T T TR AL AN uJ T e R Lo - P I T

variety of lubricants shall be kept to a minimum possible.

Detailed specifications for the lubricating oil, grease, gases, servo fluids, control fluids,
chemicals etc. required for the complete plant covered herein shall be furnished. On
completion of erection, a complete list of bearings/ equipment giving their location and
identification marks shall be furnished to the Employer alongwith lubrication requirements.

LUBRICATION

Equipment shall be lubricated by systems designed for continuous operation. Lubricant level
indicators shall be furnished and marked to indicate proper levels under both standstill and
operating conditions.

MATERIAL OF CONSTRUCTION

All materials used for the construction of the equipment shall be new and shall be in
accordance with the requirements of this specification. Materials utilized for various
components shall be those which have established themselves for use in such applications.

RATING PLATES, NAME PLATES & LABELS

Each main and auxiliary item of plant including instruments shall have permanently attached
to it in a conspicuous position, a rating plate of non-corrosive material upon which shall be
engraved manufacturer's name, equipment, type or serial number together with details of the
ratings, service conditions under which the item of plant in question has been designed to
operate, and such diagram plates as may be required by the Employer.

Each item of plant shall be provided with nameplate or label designating the service of the
particular equipment. The inscriptions shall be approved by the Employer or as detailed in
appropriate section of the technical specifications.

Such nameplates or labels shall be of white non-hygroscopic material with engraved black
lettering or alternately, in the case of indoor circuit breakers, starters, etc. of transparent
plastic material with suitably coloured lettering engraved on the back. The name plates shall
be suitably fixed on both front and rear sides.

ltems of plant such as valves, which are subject to handling, shall be provided with an
engraved chromium plated nameplate or label with engraving filled with enamel. The name
plates for valves shall be marked in accordance with MSS standard SP-25 and ANSI B 16.34
as a minimum.

Hanger/ support numbers shall be marked on all pipe supports, anchors, hangers, snubbers
and restraint assemblies. Each constant and variable spring support shall also have stamped
upon it the designed hot and cold load which it is intended to support. Suitable scale shall
also be provided to indicate load on support/hanger.
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16.08.00

16.09.00

17.00.00

18.00.00

18.01.00

19.00.00

c) Set pressure in Kg:’cm2 (abs).
d) Blowdown and accumulation as percentage of set pressure.

e) Certified capacity in Kg of saturated steam per hour or in case of liquid certified
capacity in litres of water per minute.

All such plates, instruction plates, etc. shall be bilingual with Hindi inscription first, followed by
English. Alternatively, two separate plates one with Hindi and the other with English
inscriptions may be provided.

All segregated phases of conductors or bus ducts, indoor or outdoor, shall be provided with
coloured phase plates to clearly identify the phase of the system.

TOOLS AND TACKLES

The Contractor shall supply with the equipment one complete set of all special tools and
tackles and other instruments required for the erection, assembly, disassembly and proper
maintenance of the plant and equipment and systems (including software). These special
tools will also include special material handling equipment, jigs and fixtures for maintenance
and calibration / readjustment, checking and measurement aids etc. A list of such tools and
tackles shall be submitted by the Bidder alongwith the offer.

The price of each tool / tackle shall be deemed to have been included in the total bid price.
These tools and tackles shall be separately packed and sent to site. The Contractor shall
also ensure that these tools and tackles are not used by him during erection, commissioning
and initial operation. For this period the Contractor should bring his own tools and tackles.
All the tools and tackles shall be of reputed make acceptable to the Employer.

WELDING

If the manufacturer has special requirements relating to the welding procedures for welds at
the terminals of the equipments to be performed by others the requirements shall be
submitted to the Employer in advance of commencement of erection work.

COLOUR CODE FOR ALL EQUIPMENTS/ PIPINGS!/ PIPE SERVICES

ire to be painted by the Contractor in accordance with
heme, which will be furnished to the Contractor during
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The requirements for painting specn" ication shall be complled w1th as detalled out in Part-A &
B of the technical specification.

Preservative Shop Coating

All exposed metallic surfaces subject to corrosion shall be protected by shop application of
suitable coatings. All surfaces which will not be easily accessible after the shop assembly,
shall be treated beforehand and protected for the life of the equipment. All surfaces shall be
thoroughly cleaned of all mill scales, oxides and other coatings and prepared in the shop.
The surfaces that are to be finish-painted after installation or require corrosion protection until
installation, shall be shop painted as per the requirement covered in the relevant part of the
technical specification.

Transformers and other electrical equipments, if included shall be shop finished with one or
more coats of primer and two coats of high grade resistance enamel. The finished colors
shall be as per manufacturer's standards, to be selected and specified by the Employer at a
later date.

Shop primer for all steel surfaces which will be exposed to operating temperature below 95
degrees Celsius shall be selected by the Contractor after obtaining specific approval of the
Employer regarding the quality of primer proposed to be applied. Special high temperature
primer shall be used on surfaces exposed to temperature higher than 95 degrees Celsius
and such primer shall also be subject to the approval of the Employer.

All other steel surfaces which are not to be painted shall be coated with suitable rust
preventive compound subject to the approval of the Employer.

All piping shall be cleaned after shop assembly by shot blasting or other means approved by
the Employer. Lube oil piping or carbon steel shall be pickled.

Painting for Civil structures shall be done as specified in relevant part of Technical
Specification.

QUALITY ASSURANCE PROGRAMME

The Contractor shall adopt suitable quality assurance programme to ensure that the
equipment and services under the scope of Contract whether manufactured or performed
within the Contractor's works or at his sub-Contractor's premises or at the Employer's site or
at any other place of work are in accordance with the specifications. Such programmes shall
be outlined by the Contractor and shall be finally accepted by the Employer / authorized
representative after discussions before the award of the contract. The QA programme shall
be generally in line with ISO-9001/1S-14001. A quality assurance programme of the
contractor shall generally cover the following:
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22.00.00

22.01.00

22.02.00

f) The procedure for purchase of materials, parts, components and selection of sub-
contractor's services including vendor analysis, source inspection, incoming raw-
material inspection, in process inspection verification of materials purchased etc.

s)] System for shop manufacturing and site erection control including process controls
and fabrication and assembly controls.

h) Control of non-conforming items and system for corrective actions and resolution of
deviations.

i) Inspection and test procedure both for manufacture and field activities.

i) Control of calibration and testing of measuring testing equipments.

k) System for Quality Audits.

1) System for indication and appraisal of inspection status.

m) System for authorizing release of manufactured product to the Employer.

n) System for handling storage and delivery.

0) System for maintenance of records, and

p) Furnishing of quality plans for manufacturing and field activities detailing out the

specific quality control procedure adopted for controlling the quality characteristics
relevant to each item of equipment / component as per formats No. QS-01-QAI-P-
09/F1-R1 and QS-01-QAI-P-09/F2-R1.

GENERAL REQUIREMENTS - QUALITY ASSURANCE

All materials, components and equipment covered under this specification shall be procured,
manufactured, erected, commissioned and tested at all the stages, as per a comprehensive
Quality Assurance Programme. An indicative programme of inspection/tests to be carried
out by the contractor for some of the major items is given in the respective technical
specification. This is, however, not intended to form a comprehensive programme as it is the
contractor’s responsibility to draw up and implement such programme duly approved by the
Employer. The detailed Quality Plans for manufacturing and field activities should be drawn
up by the Bidder and will be submitted to Employer for approval. Schedule of finalization of
such quality plans will be finalized before award as per enclosed format No. QS-01-QAl-
P01/F3-R0. Monthly progress reports on MQP/FQP submission/approval shall be furnished
as per enclosed format No. QS-01-QAI-P-02/F1-R0.

Manufacturing Quality Plan will detail out for all the components and equipment, various
tests/inspection, to be carried out as per the requirements of this specification and standards
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The Bidder shall also furnish copies of the reference documents/plant standards/acceptance
norms/tests and inspection procedure etc., as referred in Quality Plans alongwith Quality
Plans. These Quality Plans and reference documents/standards etc. will be subject to
Employer's approval without which manufacture shall not proceed. These approved
documents shall form a part of the contract. In these approved Quality Plans, Employer shall
identify customer hold points (CHP), i.e. test/checks which shall be carried out in presence of
the Employer’s Project Manager or his authorized representative and beyond which the work
will not proceed without consent of Employer/Authorized representative in writing. All
deviations to this specification, approved quality plans and applicable standards must be
documented and referred to Employer alongwith technical justification for approval and
disposition.

The contractor shall submit to the Employer field welding schedule for field welding activities
in the format No. QS-01-CQA-W-11/F1. The field welding schedule shall be submitted to the
Employer alongwith all supporting procedures, like welding procedures, heat treatment
procedures, NDT procedures etc. atleast ninety days before schedule start of erection work
at site.

The contractor shall have suitable Field Quality Organization with adequate manpower at
Employer's site, to effectively implement the Field Quality Plan (FQP) and Field Quality
Management System for site activities. The contractor shall submit the details of proposed
FQA setup (organizational structure and manpower) for employer's approval. The FQA setup
shall be in place at least one month before the start of site activities.

No material shall be dispatched from the manufacturer's works before the same is accepted
subsequent to pre-dispatch final inspection including verification of records of all previous
tests/inspections by Employer's Project Manager / Authorized representative and duly
authorized for dispatch issuance of Material Dispatch Clearance Certificate (MDCC).

All material used for equipment manufacture including casting and forging etc. shall be of
tested quality as per relevant codes/standards. Details of results of the tests conducted to
determine the mechanical properties, chemical analysis and details of heat treatment
procedure recommended and actually followed shall be recorded on certificates and time
temperature chart. Tests shall be carried out as per applicable material standards and/or
agreed details/procedures.

The contractor shall submit to the Employer Field Welding Schedule for field welding
activities in the enclosed format No.: QS-01-QAI-P-02/F2. The field welding schedule shall
be submitted to the Employer along with all supporting documents, like welding procedures,
heat treatment procedures, NDT procedures etc. at least ninety days before schedule start of
erection work at site.
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Welding procedure qualification & Welder qualification test results shall be furnished to the
Employer for approval. However, where required by the Employer, tests shall be conducted
in presence of Employer/authorized representative.

For all pressure parts and high pressure piping welding, the latest applicable requirements of
the IBR (Indian Boiler Regulations) shall also be essentially complied with. Similarly, any
other statutory requirements for the equipments/systems shall also be complied with. On all
back gauged welds MPI/ LPI shall be carried before seal welding.

All the heat treatment results shall be recorded on time temperature charts and verified with
recommended/acceptable regimes.

No welding shall be carried out on cast iron components for repair.

Unless otherwise proven and specifically agreed with the Employer, welding of dissimilar
materials and high alloy materials shall be carried out at shop only.

All non-destructive examination shall be performed in accordance with written procedures as
per International Standards. The NDT operator shall be qualified as per SNT-TC-IA (of the
American Society of non-destructive examination). NDT shall be recorded in a report which
includes details of methods and equipment used, result / evaluation, job data and
identification of personnel employed and details of co-relation of the test report with the job.

All plates of thickness above 40 mm & all bar stock/Forgings above 40 mm dia shall be
ultrasonically tested. For pressure parts, plate of thickness equal to or above 25 mm shall be
ultrasonically tested.

Contractor shall list out all major items /equipments / components to be manufactured in
house as well as procured from sub-contractors (BOI). All the sub-contractors proposed by
the Contractor for procurement of major bought out items including castings, forging, semi-
finished and finished components/equipment etc., list of which shall be drawn up by the
Contractor and finalized with the Employer shall be subject to Employer's approval as per
enclosed format No. @S-01-QAI-P-1/F3-R0. The contractor's proposal shall include vendor's
facilities established at the respective works, the process capability, process stabilization, QC
systems followed, experience list, etc. alongwith his own technical evaluation for identified
sub-Contractors enclosed and shall be submitted to the Employer for approval within the
period agreed at the time of pre- award discussion and identified in "DR" category prior to
any procurement. Monthly progress reports on sub-Contractor detail submission / approval
shall be furnished as per enclosed as per format no. QS-01-QAI-P-02/F1-R0. Such vendor
approval shall not relieve the contractor from any obligation, duty or responsibility under the
contract.

For components/equipment procured by the contractors for the purpose of the contract, after
obtaining the written approval of the Employer, the contractor's purchase specifications and
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furnished to the Employer on monthly basis by the Contractor along with a report of the
purchase order placed so far for the contract.

Employer reserves the right to carry out quality audit and quality surveillance of the systems
and procedures of the Contractor's or their sub-vendor's quality management and control
activities. The contractor shall provide all necessary assistance to enable the Employer carry
out such audit and surveillance.

The contractor shall carry out an inspection and testing programme during manufacture in
his work and that of his sub-contractor’s and at site to ensure the mechanical accuracy of
components, compliance with drawings, conformance to functional and performance
requirements, identity and acceptability of all materials parts and equipment. Contractor shall
carry out all tests/inspection required to establish that the items/equipments conform to
requirements of the specification and the relevant codes/standards specified in the
specification, in addition to carrying out tests as per the approved quality plan.

Quality audit/surveillance/approval of the results of the tests and inspection will not, however,
prejudice the right of the Employer to reject the equipment if it does not comply with the
specification when erected or does not give complete satisfaction in service and the above
shall in no way limit the liabilities and responsibilities of the Contractor in ensuring complete
conformance of the materials/equipment supplied to relevant specification, standard, data
sheets, drawings, etc.

For all spares and replacement items, the quality requirements as agreed for the main
equipment supply shall be applicable.

Repair/rectification procedures to be adopted to make the job acceptable shall be subject to
the approval of the Employer/ authorized representative.

Environmental Stress Screening

All solid state electronic system / equipment / sub assembly shall be free from infant mortile
components. For establishing the compliance to this requirement, the  contractor / sub -
contractor should meet the following.

an Tho Mambeasiae L el ~~~fractor shall furnish the established procedure being
t mortile components. The procedure followed by the
or should be substantiated along with the statistical
ure being followed. The necessary details as required
ished at the stage of QP finalization.
Or
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During the elevated temperature test the cubicle doors shall be closed (or shall be in
the position same as they are supposed to be in the field) and inside temperature in
the zone of highest heat dissipating components / modules shall be monitored. The
temperature rise inside the cubicle should not exceed 10° C above the ambient
temperature at 50° C.

In case of any failure during the test cycle, the further course of action should be
mutually discussed for demonstrating the intent of the above requirement.

2) Burn in Test Cycle

The test shall be conducted on all the panels fully assembled and wired including the
panels having undergone the above mentioned elevated temperature test.

The period of Burn in Test Cycle shall be 120 hrs and process shall be similar to the
elevated temperature test as above except that the temperature shall be reduced to
the ambient temperature prevalent at that time.

During the above tests, the process I/O and other load on the system shall be
simulated by simulated inputs and in the case of control systems; the process which
is to be controlled shall also be simulated. Testing of individual components or
modules shall not be acceptable.

During the Burn in Test the cubicle doors shall be closed (or shall be in the position
same as they are supposed to be in the field) and inside temperature in the zone of
highest heat dissipating components / modules shall be monitored. The temperature
rise inside the cubicle should not exceed 10° C above the ambient temperature.

22.25.00 The Contractor / Sub-contractor shall carry out routine test on 100% item at contractor / sub-
contractor's works. The quantum of check / test for routine & acceptance test by employer
shall be generally as per criteria / sampling plan defined in referred standards. Wherever
standards have not been mentioned quantum of check / test for routine / acceptance test
shall be as agreed during detailed engineering stage.

23.00.00 Quality Assurance Documentation Package
The Contractor shall be required to submit the QA Documentation in two hard copies and two
CD ROMs, as identified in respective quality plan with tick (\ )mark.

23.01.00 Each QA Documentation shall have a project specific Cover Sheet bearing name &
identification number of equipment and including an index of its contents with page control on
each document.

The QA Documentation file shall be progressively completed by the Supplier's sub- supplier
to allow regular reviews by all parties during the manufacturing.
The final quality document will be compiled and issued at the final assembly place of
equipment before despatch. However CD-Rom may be issued not later than three weeks.
LARA STPP (2 X 800MW) /
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(e) Heat Treatment Certificate/Record (Time- temperature Chart)

() All the accepted Non-conformance Reports (Major/Minor) / deviation, including
complete technical details / repair procedure).

(9) CHP / Inspection reports duly signed by the Inspector of the Employer and
Contractor for the agreed Customer Hold Points.

(h) Certificate of Conformance (COC) wherever applicable.
(i) MDCC

Similarly, the Contractor shall be required to submit two sets (two hard copies and two CD
ROMs), containing QA Documentation pertaining to field activities as per Approved Field
Quality Plans and other agreed manuals/ procedures, prior to commissioning of individual
system.

Before dispatch / commissioning of any equipment, the Supplier shall make sure that the
corresponding quality document or in the case of protracted phased deliveries, the applicable
section of the quality document file is completed. The supplier will then notify the Inspector
regarding the readiness of the quality document (or applicable section) for review.

(@) If the result of the review carried out by the Inspector is satisfactory, the Inspector
shall stamp the quality document (or applicable section) for release.

(b) If the quality document is unsatisfactory, the Supplier shall endeavor to correct the
incompleteness, thus allowing to finalize the quality document (or applicable section)
by time compatible with the requirements as per contract documents. When it is
done, the quality document (or applicable section) is stamped by the Inspector.

(c) If a decision is made for dispatch, whereas all outstanding actions cannot be readily
cleared for the release of the quality document by that time, the supplier shall
immediately, upon shipment of the equipment, send a copy of the quality document
Review Status signed by the Supplier Representative to the Inspector and notify of
the committed date for the completion of all outstanding actions & submission. The
Inspector shall stamp the quality document for applicable section when it is
effectively completed. The submission of QA documentation package shall not be
later than 3 weeks after the dispatch of equipment.

Transmission of QA Documentation

On release of QA Documentation by Inspector, one set of quality document shall be
forwarded to Corporate Quality Assurance Department and other set to respective Project
Site of Employer.

For the particular case of phased/part derivatives of equipment, the complete quality
document of that particular equipment to the Employer shall be issued not later than 3 weeks
after the date of the last delivery of equipment.
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own premises or works.

The Contractor shall give the Project Manager/Inspector fifteen (15) days written notice of
any material being ready for testing. Such tests shall be to the Contractor's account except
for the expenses of the Inspector's. The Project Manager/Inspector, unless the witnessing of
the tests is virtually waived and confirmed in writing, will attend such tests within fifteen (15)
days of the date on which the equipment is noticed as being ready for test/inspection failing
which the Contractor may proceed with test which shall be deemed to have been made in the
inspector's presence and he shall forthwith forward to the inspector duly certified copies of
test reports in two (2) copies.

The Project Manager or Inspector shall within fifteen (15) days from the date of inspection as
defined herein give notice in writing to the Contractor, or any objection to any drawings and
all or any equipment and workmanship which is in his opinion not in accordance with the
contract. The Contractor shall give due consideration to such objections and shall either
make modifications that may be necessary to meet the said objections or shall inform in
writing to the Project Manager/Inspector giving reasons therein, that no modifications are
necessary to comply with the contract.

When the factory tests have been completed at the Contractor's or sub-contractor's works,
the Project Manager /Inspector shall issue a certificate to this effect fifteen (15) days after
completion of tests but if the tests are not witnessed by the Project Manager /Inspectors, the
certificate shall be issued within fifteen (15) days of the receipt of the Contractor's test
certificate by the Project Manager /Inspector. Project Manager /Inspector to issue such a
certificate shall not prevent the Contractor from proceeding with the works. The completion
of these tests or the issue of the certificates shall not bind the Employer to accept the
equipment should it, on further tests after erection be found not to comply with the contract.

In all cases where the contract provides for tests whether at the premises or works of the
Contractor or any sub-contractor, the Contractor, except where otherwise specified shall
provide free of charge such items as labour, material, electricity, fuel, water, stores,
apparatus and instruments as may be reasonably demanded by the Project Manager
/Inspector or his authorized representatives to carry out effectively such tests on the
equipment in accordance with the Contractor and shall give facilities to the Project
Manager/Inspector or to his authorized representative to accomplish testing.

The inspection by Project Manager / Inspector and issue of Inspection Certificate thereon
shall in no way limit the liabilities and responsibilities of the Contractor in respect of the
agreed Quality Assurance Programme forming a part of the contract.

To facilitate advance planning of inspection in addition to giving inspection notice as specified
at clause no 23.06.03 of this chapter, the Contractor shall furnish quarterly inspection
programme indicating schedule dates of inspection at Customer Hold Point and final
inspection stages. Updated quarterly inspection plans will be made for each three
consecutive months and shall be furnished before beginning of each calendar month.

All inspection, measuring and test equipment used by Contractor shall be calibrated
periodically depending on its use and criticality of the test/measurement to be done. The
Contractor shall maintain all the relevant records of periodic calibration and instrument
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23.07.03 Field Welding Schedule

QS-01-CQA-W-11/F1-RO (Annexure-IV)

23.07.04 Manufacturing Quality Plan QS-01-QAI-P-09/F1-R1  (Annexure-V)
23.07.05 Field Quality Plan QS-01-QAI-P-09/F2-R1  (Annexure-VI)
The above formats are enclosed as Annexure to the Part-C, GTR, Section-VI.

24.00.00 PROJECT MANAGER’S SUPERVISION
24.01.00 To eliminate delays and avoid disputes and litigation, it is agreed between the parties to the

Contract that all matters and questions shall be referred to the Project Manager and without
prejudice to the provisions of ‘Arbitration’ clause in Section GCC, Section-VI, the Contractor
shall proceed to comply with the Project Manager's decision.

24.02.00 The work shall be performed under the supervision of the Project Manager. The scope of the

Fmllmn s riwm s

duties of the Project Manager pursuant to the Contract, will include but not be limited to the

and conditions of these documents and specifications.

Il the Contractor’'s drawing, engineering data, etc.
resentative to witness tests and trials either at the
te, or at any place where work is performed under the
quipment, material and work under the contract.

1ce and/or progressive payment and final payment

itions and improvement in completion schedules from

v/ Cupu o wuainy mesw anve Programme implementation at all stages of the works.
25.00.00 PRE-COMMISSIONING AND COMMISSIONING FACILITIES
25.01.00 (@) As soon as the facilities or part thereof has been completed operationally and

structurally and before start-up, each item of the equipment and systems forming
part of facilities shall be thoroughly cleaned and then inspected jointly by the
Employer and the Contractor for correctness of and completeness of facility or part
thereof and acceptability for initial pre-commissioning tests, commissioning and start-
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flushed, steam blown, air blown as required and
siing acceptable industry standards. Procedures to
e submitted for approval to the Employer six months
ientations. The Employer will approve final verification

spection and checking of the units shall be considered
1stallation period.

re - commissioning period should be programmed to
oletion schedule. Each equipment/system, as it is
d tured over to Employer's commissioning (start-up)
ted out and cleaned. The checking and inspection of
en follow a prescribed commissioning documentation
'S (Testing Schedule) / CS (Commissioning Schedule)]

| operation and performance testing shall conduct
2 the ‘base line’ of performance of all plant rotating
| be conducted when the equipment is running at the
Il as lowest sustained operating condition as far as

2 commissioning organization chart for review &
east eighteen months prior to the schedule date of
1e chart should contain :

zrience of the Commissioning Engineers.
ies of the Commissioning Organisation members.

osting of the above Commissioning Engineers at site.

:ommissioning activities / tests and as a part of
facilities shall be put on 'Initial Operation' during which
ents shall be made while operating over the full load
be made ready for the Guarantee Tests.

:omplete facility as an integral unit shall be conducted
ing the period of initial operation of 720 hours, the unit
ull rated load for a period not less than 72 hours.
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wration shall also include the dates of start and finish of
| be signed by the representatives of both the parties.
s, recording all the details of interruptions occurred,
1inor repairs done during the Initial Operation. Based
ry modifications/repairs to the plant shall be carried out
itisfaction of the Employer to enable the latter to accord
l1arantee tests on the facilities. However, minor defects
ife operation of the equipment, shall not be considered
2 aforesaid permission.

and tackles required for the successful completion of
rovided by the contractor, free of cost.

icific tests to be conducted on equipments have been
2 in the specification.

Upon successful completion of Initial Operations and all the tests, other than Guarantee
Tests, conducted to the Employer's satisfaction, the Employer shall issue to the Contractor a
Taking over Certificate as a proof of the final acceptance of the equipment. Such certificate
shall not unreasonably be with held nor will the Employer delay the issuance thereof, on
account of minor omissions or defects which do not affect the commercial operation and/or
cause any serious risk to the equipment. Such certificate shall not relieve the Contractor of
any of his obligations which otherwise survive, by the terms and conditions of the Contract

after issuance of such certificate.

GUARANTEE TESTS

a)

The final test as to prove the Functional Guarantees shall be conducted at Site by
the Contractor in presence of the Employer. The contractor's Commissioning, Start-
up Engineer shall make the unit ready to conduct such test. Such test will be
commenced, within a period of three (3) months after the successful completion of

Initial Operations.
be mutually agreed upon.

Any extension of time beyond the above three (3) months shall

" 3 on both the parties of the Contract to determine

w~ith the functional guarantee.

tion tests instrumentations, of accuracy class, to the
| be used. The numbers and location of the instruments
test codes. In addition the values of parameters shall
n system provided under Employer's Distributed Digital
1ation system. Test will be conducted at specified load
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Such training should cover the following areas as a minimum in order to enable these
personnel to individually take the responsibility of operating and maintaining the power
station in a manner acceptable to the Employer:

a) Training for Steam Generator & Auxiliaries.

b) Training for DDCMIS (SG C&l Part) as specified in Part-B of specifications (Section-
V1).

c) Training for Electric Power Supply systems.

d) Training for other related C&I System/equipment.

e) Training for Special packages for various PC based systems specified elsewhere in
Part-B of Technical Specification, Section-VI.

() Training for Power Cycle piping/ Critical Piping.

(9) Training on Electrical equipments and systems.
28.02.00 Training for Employer Engineering Personnel
28.02.01 The scope of services under training shall also necessarily include training of Employer's

Engineering personnel covering a training module of upto 22 man months. This shall cover
all disciplines viz, Mechanical, Electrical, C&Il, & QA etc. and shall include all the related
areas like Design familiarization, training on product design features and product design
softwvares of major equipment and systems, engineering, manufacturing, erection,
commissioning, training on operating features of equipment, quality assurance and testing,
plant visits and visits to manufacturer's works, exposure to various kinds of problems which
may be encountered in fabrication, manufacturing, erection, welding etc. An indicative
module of the training requirement of Employer's Engineering personnel is attached as
Annexure-VIl.

28.03.00 Bidder shall furnish in his offer, details of training module(s) covering above requirements
which shall be subject to Employer's approval. Consolidated training period included above
(i.,e. 35 and 22 man months respectively for O&M and Engineering ) is indicative only.
Employer reserves the right to re-appropriate the training period between O&M and
Engineering depending upon the details of training module proposed by the Bidder.

24.04.00 Exact details, extent of training and the training schedule shall be finalised based on the
Bidder's proposal within two (2) months from placement of award.

28.05.00 In all the above cases, wherever the training of Employer's personnel is arranged at the
works of the manufacturer's it shall be noted that the lodging and boarding of the Employer's
personnel shall be at the cost of Bidder. The Bidder shall make all necessary arrangements
towards the same.
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30.00.00

31.00.00

32.00.00

33.00.00

i) Working platforms should be fenced and shall have means of access.

i) Ladders in accordance with Employer’s safety rules for construction and erection
shall be used. Rungs shall not be welded on columns. All the stairs shall be
provided with handrails immediately after its erection.

NOISE LEVEL

The equivalent ‘A" weighted sound pressure level measured at a height of 1.5 m above floor
level in elevation and at a distance of one (1) metre horizontally from the nearest surface of
any equipment / machine, furnished and installed under these specifications, expressed in
decibels to a reference of 0.0002 microbar, shall not exceed 85 dBA except for

i) Safety valves and associated vent pipes for which it shall not exceed 105 dBA.

i) Regulating drain valves in which case it shall be limited to 90 dBA.

PACKAGING AND TRANSPORTATION

All the equipments shall be suitably protected, coated, covered or boxed and crated to
prevent damage or deterioration during transit, handling and storage at Site till the time of
erection. While packing all the materials, the limitation from the point of view of the sizes of
railway wagons available in India should be taken account of. The Contractor shall be
responsible for any loss or damage during transportation, handling and storage due to
improper packing. The Contractor shall ascertain the availability of Railway wagon sizes from
the Indian Railways or any other agency concerned in India well before effecting dispatch of
equipment. Before dispatch it shall be ensured that complete processing and manufacturing
of the components is carried out at shop, only restricted by transport limitation, in order to
ensure that site works like grinding, welding, cutting & preassembly to bare minimum. The
Employer's Inspector shall have right to insist for completion of works in shops before
dispatch of materials for transportation.

ELECTRICAL ENCLOSURE

All electrical equipments and devices, including insulation, heating and ventilation devices
shall be designed for ambient temperature and a maximum relative humidity as specified in
Electrical Portion of Part-B, Section-VI of Technical Specification.

INSTRUMENTATION AND CONTROL

All instrumentation and control systems/ equipment/ devices/ components, furnished under
this contract shall be in accordance with the requirements stated herein, unless otherwise
specified in the detailed specifications.
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nave e unit Sutxea witn ‘a’ 10
indicate absolute pressure. If nothing
is there, that will mean that the

indicated pressure is gauge pressure.
Millimetres of water column (mm wc).

Millimeters of mercury column (mm Hg)
or water column (mm Wel).

Tonnes/ hour
Tonnes/ hour
Tonnes / hour

760 mm Hg. 15 deg.C

v. vensiy - Grams per cubic centimetre.

33.02.00 All instruments and control devices provided on panels shall be of miniaturized design,
suitable for modular flush mounting on panels with front draw out facility and flexible plug-in
connection at rear.

33.03.00 All electronic modules shall have gold plated connector fingers and further all input and
output modules shall be short circuit proof. These shall also be tropicalised & components
shall be of industrial grade or better.

34.00.00 ELECTRICAL NOISE CONTROL
The equipment furnished by the Contractor shall incorporate necessary techniques to
eliminate measurement and control problems caused by electrical noise. Areas in
Contractor's equipment which are vulnerable to electrical noise shall be hardened to
eliminate possible problems. Any additional equipment, services required for effectively
eliminating the noise problems shall be included in the proposal. The equipment shall be
protected against ESD as per IEC-61000. Radio Frequency interference (RFI) and Electro
Magnetic Interference (EMI) protection against hardware damage and control system mal-
operations/errors shall be provided for all systems, as per EN 50082-2 (1995).

35.00.00 INSTRUMENT AIR SYSTEM
The instrument air supply system as supplied by the Contractor for various pneumatic control
& instrumentation devices like pneumatic actuators, power cylinders, E/P converters, piping /
tubing etc. shall be as per the details furnished elsewhere.
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37.00.00
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The following shall be provided on equipment by the Contractor. The standard which is to be
adopted, will be intimated to the Contractor.

i) Temperature test pockets with stub and thermowell
i) Pressure test pockets

MAINTENANCE MANUALS OF ELECTRONIC MODULES;

The Contractor shall have to furnish two (2) sets of all maintenance manual of each and
every electronic card/module as employed on the various systems.
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2.00.00
2.01.00

2.01.01

2.01.02

2.01.03

2.01.04

2.01.05

2.01.06

2.01.07

£95U 1/Hr) at SUpPerneater oUtel at rateq paramerers.
PERFORMANCE GUARANTEES / PERFORMANCE TESTS
General Requirements

The Contractor shall guarantee that the equipment offered shall meet the ratings and
performance requirements stipulated for various equipment covered in these specifications.

The guaranteed performance parameters furnished by the Bidder in his offer, shall be without
any tolerance values whatsoever. All margins required for instrument inaccuracies and other
uncertainties shall be deemed to have been included in the guaranteed figures.

The Contractor shall conduct performance test and demonstrate all the guarantees covered
herein under Category I, Il & Ill. The various tests which are to be carried out during
performance guarantee tests are listed in this Sub-section. The guarantee tests shall be
conducted by the Contractor at site in presence of Employer on each unit individually.

All costs associated with the tests including cost associated with the supply, calibration,
installation and removal of the test instrumentation shall be included in the contract price.

The performance tests shall be performed using only the normal number of Employer
supplied operating staff. Contractor, vendor or other subcontractor personnel shall be used
only for instructional purposes or data collection. At all times during the Performance Tests
the emissions and effluents from the Plant shall not exceed the Guaranteed Emission and
Effluent Limits.

It shall be responsibility of the Contractor to make the plant ready for the performance
guarantee tests.

Test Instrumentation, Flow Measurement and their Calibration

All instruments required for performance testing shall be of the type and accuracy required by
the code and prior to the test, the Contractor shall get these instruments calibrated in an
independent test Institute approved by the Employer. All test instrumentation required for
performance tests shall be supplied by the Contractor and shall be retained by him upon
satisfactory completion of all such tests at site. All calibration procedures and standards shall
be subject to the approval of the Employer. The protecting tubes, pressure connections and
other test connections required for conducting guarantee test shall conform to the relevant
codes.

Tools and tackles, thermowells (both screwed and welded) instruments/devices including
flow devices, matching flanges, impulse piping & valves etc. and any special equipment,
required for the successful completion of the tests, shall be provided by the contractor free of
cost.
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(k) Any other information required for conducting the test.

The Performance test shall be carried out as per the agreed procedure.
Test Reports

After the conductance of Performance test, the Contractor shall submit the test evaluation
report of Performance test results to Employer promptly but not later than one month from
the date of conductance of Performance test. Preliminary test reports shall be submitted to
the Employer after completing each test run. Four (4) hard copies and two (2) soft copies on
CD-ROM of each test report of final conducted test on each equipment/plant/system shall be
submitted to Employer for approval.

The performance guarantee test will be carried out within three months after the successful
completion of Initial Operation of facilities or as per the time frame specified for a particular
equipment/ plant/ system in the Technical specifications. Delay in conductance of the test
beyond this period will not be normally permitted by the EMPLOYER. In the event of
EMPLOYER agreeing to conductance of such tests after three months, for reasons not
attributable to the EMPLOYER, as assessed by the Employer, no factor for ageing shall be
considered for computing performance of the equipment.

Performance Guarantee Tests on the equipments/systems not covered in this Sub-section
shall be carried out as per the procedure/test codes specified in respective detailed
specifications, Sub-sections in Part-B, Section-VI.
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