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CLAUSE NO.
QUALITY ASSURANCE & INSPECTION WJM'
NTPC

CONTROL DESK, PLC PANEL, SMOKE DETECTOR, FIRE ALARM & CONTROL
SYSTEM

TESTS o -
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1. Control Desk YIY|Y|IYI[Y|Y|YI|Y]|Y Y[Y|Y|Y
2. Annunciation/ Control/ PLC | Y | Y | Y | Y YIYI|YI|Y YI|Y YI|Y
Panel
3.8moke Detectors Y
( UL-268,EN-54 PT-7), Heat
Detectors( UL-521/EN 54 PT-
5 ) Annunciation/ Control
Panel ( UL -864, EN-54, PT-
2)

Note: 1) Detailed procedure of Environmental Stress Screening test shall be as per
Quality Assurance Programme in General Technical Conditions
2) This is an indicative list of test/ checks. The manufacturer is to furnish a
detailed quality plan indicating the Practice and Procedure alongwith relevant
supporting documents.

e *Applicable for PLC
e Y -Test Applicable , ® - Routine Test (A) - Acceptance Test
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CLAUSE NO.
QUALITY ASSURANCE & INSPECTION WJM'
NTPC

POWER SUPPLY FOR C&I SYSTEMS (UPS/BATTERY/BATTERY
CHARGER/ACDB/DCDB)
TESTS | %)
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ITEMS ~ o =& 50| @ | = o|l>lg|o|lL|®
Secs|h|E|d|a|S|R|E|e|a|a|2|a|s|2|e
UPS/CONVERTER
(IEC-146 PT-4) Y |[Y [Y[Y|Y[Y|Y]Y|Y|Y|Y|Y|Y|Y|Y|[Y]Y
VOLTAGE
STABILISER Yy Yy Y
LEAD ACID
BATTERY(TUBLAR Y
)-1S-1651
LEAD ACID
BATTERY Y
(PLANTE)-IS-1652
NICKEL CADMIUM
BATTERY(IS- Y
10918/IEC-623)
SMF BATTERY Y
ACDB/DCDB Y |Y Y|Y
BATTERY
CHARGER Y |[Y [Y[Y]Y Y Y[Y|Y|Y
R-Routine Test A- Acceptance Test Y — Test applicable
* Transfer time and Over shoot /under shoot during load & system transfer shall be
recorded .
Note: 1) Detailed procedure of Environmental Stress Screening test shall be as per
Quality Assurance Programme in General Technical Conditions
2) This is an indicative list of tests/checks. The manufacturer is to furnish a
detailed quality plan indicating the Practices and Procedure adopted
alongwith relevant supporting documents.
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BRAEaEE QUALITY ASSURANCE & INSPECTION

2
i

CONTROL VALVE ACTUATORS AND ACCESSORIES.
TESTS
©
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CONTROL VALVE
AND ACTUATOR
Overall Y [Y Y Y |Y Y [Y [Y |Y
Body Y [Y |Y |Y Y [Y Y
Bonnet Y Y Y [Y
Trim Y Y Y*
Pneumatic actuator Y |Y Y
Electro pneumatic Y Y
positioner
R- ROUTINE TEST A - ACCEPTANCE TEST Y - TEST APPLICABLE
Y* - UT ON SPINDLE DIA >= 40 MM.
NOTE : 1) Detailed procedure of environmental stress screening test shall be as per quality
assurance programme general technical conditions
2) This is an indicative list of tests/checks. the manufacture is to furnish a detailed
quality plan indicating his practice & procedure along with relevant supporting
documents during QP finalisation for all item.
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CLAUSE NO.
QUALITY ASSURANCE & INSPECTION WJM'
NTPC

ELECTRICAL ACTUATOR WITH INTEGRAL STARTER

TJest/Attributes

ITEM/
COPONENT/
SUB SYSTEM
ASSEMBLY/
TESTING
ELECTRICAL
ACTUATOR WITH
INTEGRAL
STARTER(IS_9334)
Motor Y Y [Y Y ]Y
Final Testing Y Y [Y[Y[Y Y ]Y Y ]Y [Y|Y]|]Y ]Y
Note: 1) Detailed procedure of Environmental Stress Screening test shall be as per
Quality Assurance Programme in General Technical Conditions. Requirement of
test and procedure finalized during QP finalization
2) This is an indicative list of tests/checks. The manufacturer is to furnish a detailed
quality plan indicating the practices and procedure adopted along with relevant
supporting documents.

All routine Test as per Standard & Specification®

Operation & Setting of limit Switch/Torque Switch®

Function of Aux. like Potentiometer, space heater, position indicator
Safety check (Single phasing, Phase correction, Tripping etc.) (A)

Hand Wheel operation/ Auto de clutch function (A)
Local/ Remote ( Open-Stop-Close) Operation®

No Load Current®

IR & HV Test®

Mounting Dimension®
Correct Phase Sequence®
Stall Torque/Current (A)
EPT output ®

Grease leakage ®

RPM ®

® - Routine Test (A) - Acceptance Test Y - Test applicable
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Clause No

QUALITY ASSURANCE PROGRAMME

1.0.0

145

1.2.0

1.3.0

14.0

1.5.0

SAMPLING, TESTING AND QUALITY ASSURANCE FOR CIVIL WORKS
INTRODUCTION

This part of the specification covers the sampling, testing and quality assurance
requirement (including construction tolerances and acceptance criteria) for all civil
and structural works covered in this specification including excavation and filling,
cast in situ concrete and allied works, fabrication and erection of structural steel
works, masonry / sheeting and allied works, finishing items etc.

This part of the technical specification shall be read in conjunction with other Parts
of the technical specifications, general technical requirements & erection conditions
of the contract. Wherever IS code or standards have been referred they shall be
the latest revisions.

All tests required for all materials (bought by Contractor) and workmanship shall be
done / got done by the contractor at his own cost. The rate for respective items of
work or price shall include the cost for all works, activities, equipment, instrument,
personnel, material etc. whatsoever associated to comply with sampling, testing
and quality assurance requirement including construction tolerances and
acceptance criteria and as specified in subsequent clauses of this part.

The Contractor shall provide the facilities whatsoever required and also bear the
cost for all sampling, testing and quality assurance in the field and in the laboratory.
The Contractor shall carry out all sampling and testing in accordance with the
relevant Indian standards and / or international standards and this technical
specification. Where no specific testing procedure is mentioned, the tests shall be
carried out as per the best prevalent engineering practices and to the directions of
the Engineer. All sampling shall be done in the presence of the Engineer or his
authorised representative. The Contractor shall establish the QA&QC laboratory at
site and all field tests shall be done in the presence of the Engineer and / or his
authorised representative. The tests which cannot be carried out in the field
laboratory shall be done at a laboratory of repute such as CSMRS, NCBM, IITs,
National Test House, Kolkata etc. as agreed by the Engineer. The test samples for
such test shall be jointly selected and sealed by the engineer and thereafter these
shall be sent to the concerned laboratory through the covering letter signed by FQA
representative of the engineer. The cost of transportation and other associative
cost including the test charges shall be borne by the contractor. These cost shall
deemed to be included in the respective item of work in the contract. If the
Engineer desires to witness such tests at laboratory, Contractor shall arrange to
conduct the test in his presence.

The recommendations and suitability of material for concreting and other building
materials like brick, cement, aggregates etc., shall be ascertained by contractor
prior to start of work.

Preliminary evaluation of aggregate and its evaluation for potential alkali-aggregate
reactivity as per following scope of work shall be done:-

A. Evaluation of Agaregates:

I. To carry out different tests on coarse aggregate sample i.e. specific gravity,

SUB-SECTION-V-QD1
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Clause No

QUALITY ASSURANCE PROGRAMME

1.6.0

1.7.0

water absorption, sieve analysis, deleterious material; soundness, crushing
value, impact value, abrasion value, elongation index and flakiness index, as
per I1S: 2386.

Il. To carry out different tests on fine aggregate sample i.e. specific gravity, water
absorption, sieve analysis soundness, deleterious material, silt content, clay
content and organic impurities as per I1S: 2386.

lll. To prepare evaluation report based on test results of |) and ii) above and to
advise regarding suitability of fine and coarse aggregates.

. Evaluation of Aggregates for Potential Alkali-Aggregate Reactivity:

Evaluation for Potential Alkali-Aggregate reactivity as per following scope of work:

I. To carry out petrographic analysis and accelerated Mortar bar Test on
aggregate samples (1N NaOH at 80 deg. Centigrade for 14 days as per ASTM
1260, or the method established/ developed by CSMRS for 22days test.

Il. To prepare a report based on test results of |) above and to advise regarding
suitability of aggregates and further testing required if any.

The contractor shall initiate the action with regard to the above mentioned
evaluation of aggregates and other building material, so as to ensure timely
completion of these tests thereby not affecting any project work. All records shall
be submitted, unless specified otherwise, as per the format developed by the
Contractor and approved by the Engineer.

The Contractor shall enclose a comprehensive list of bought out items (BOls)
envisaged in the contract for carrying out fabrication/ manufacturing/ erection/
construction/ commissioning activities, procurement of forged, cast, semi-finished
and finished components/equipment etc and shall indicate the names of reputed
manufacturers for each of them in their bid proposal. The items envisaged by the
Contractor to be procured from these manufacturers shall meet the specification
requirement. An indicative list of major bought out items (not exhaustive) for civil
works is enclosed at Annexure-l, for which the contractor shall submit the requisite
details / lists of manufacturer’s in their bid proposal.

The list of manufacturers / sub-vendors of each of the BOls identified / indicated by
the Contractor shall be discussed / reviewed by the NTPC during post bid
discussions and the list of proposed manufacturers / sub-vendors for each of the
BOI shall be agreed/ approved. The list of manufacturers for all the BOls envisaged
in contract shall be included in the bid proposal and the same shall be discussed
for finalization during the post bid discussions before placement of award. Where
the manufacturers are placed in “DR” (Details required) category, the details of the
manufacturers / sub-vendors placed in the “DR” category shall be submitted to the
NTPC for approval within the period agreed at the time of post bid discussions. The
Contractor's proposal shall include vendor's site facilities, expertise, facilities
established at the respective works, the process capability, process stabilization,
QC systems followed, experience list, etc. along with his own technical evaluation
for identified sub-Contractors proposed. The formats for furnishing above details
shall be given to the Contractor at post bid discussion stage. Monthly progress
reports on sub-Contractor detail submission / approval shall be furnished on format
no. QS-01-QAI-P-02/F1. The NTPC shall furnish other relevant formats for
information/ clarification for manufacturers / sub-vendors approval to the Contractor
at the time of post bid discussions (Main supplier's evaluation report Format No:

SUB-SECTION-V-QD1
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QUALITY ASSURANCE PROGRAMME

1.8.0

1.9.0

QA-01-QAI-P-04/F1-R0 and Sub supplier questionnaire Format no: QA-01-QAI-P-
04/F2-R0). Such manufacturers / sub-vendors approval shall not relieve the
Contractor from any obligation, duty or responsibility under the contract.

Structural steel and Reinforcement steel supply if in the scope of the contractor
shall be procured from Main Steel Producers enlisted by NTPC from time to time.
Currently, Main Steel Producers enlisted by NTPC are SAIL, JSW Steel Ltd, Jindal
Steel & Power, Tata steel Ltd. (for Reinforcement steel/TMT bars), RINL (for long
products/Rolled sections and Reinforcement steel/TMT bars), Essar Steel India
Lid. (for Flat products/ Steel Plates), Electosteel steel Lid. (for Reinforcement
steel/TMT bars) and Monnet Ispat and Energy Ltd. (for long products/Rolled
sections and Reinforcement steel/TMT bars). Subsequent, if any new Main Steel
Producer/s are enlisted, they may also be considered for procurement during
execution of the contract if proposed by the Contractor.

The Field Quality Plans shall detail out all the equipment, the quality practices and
procedures etc. to be followed by the Contractor's "Site Quality Control
Organisation", during various stages of site activities starting from receipt of
materials/equipment at site.

The contractor shall furnish complete QA & QC programme (QAP) for the work
envisaged which may include the following:-

e The organisation structure for the management and implementation of the
proposed Quality Assurance Programme.

¢ Documentation Control System

e The procedure for procurement of materials and source inspection.
e System for site controls including process controls.

¢ Control of non-conforming items and systems for corrective action
¢ Inspection and test procedures for site activities

¢ System for indication and appraisal of inspection status

¢ System for maintenance of records

¢ System for handling, storage and delivery.

¢ Quality Plan detailing out quality practices and procedures, relevant standards
and acceptance levels for all types of work under the scope of this contract.

The Contractor shall appoint a dedicated, experienced and competent quality
management representative on site, preferably directly reporting to the Project
Manager, supported by experienced personnel, to ensure the effective
implementation of the approved quality assurance programme.

The onsite quality management representative shall have the organisational
freedom and authority to implement the requirements of these quality assurance
arrangements, free from commercial and programme restraints.

The QA & QC setup of the contractor shall consist of qualified and experienced
engineers, with their supporting staff. The QA&QC set up in addition to requisite
mechanical & electrical engineers shall consist sufficient graduate civil engineers &
supervisors to take care of quality assurance activities of both site & laboratory. An

SUB-SECTION-V-QD1
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QUALITY ASSURANCE PROGRAMME

1.10.0

1.11.0

1.12.0

1.13.0

1.14.0

indicative QA & QC organization chart is attached at Annexure-lll. The deployment
of man power for QA & QC set up shall be affected on the basis of agreed
manpower deployment schedule, which shall be prepared by the contractor based
on the L-2 network and the same shall be submitted to the Engineer-in-charge for
acceptance.

Based on the schedule of work agreed with the Engineer-in-charge and the
approved FQP, the Contractor shall prepare a schedule of tests and submit them to
the Engineer-in-charge and organise to carry out the tests as scheduled/ agreed.

The QA&QC laboratory shall have all necessary equipment, instruments and shall
be managed by a qualified / experienced person. An indicative list of test equipment
is attached at Annexure-ll. All these testing equipment shall be provided by the
contractor at his own cost. The contractor shall maintain the equipment in good
working condition along with valid calibration certificates, for the duration of the
contract. Any other equipment though required for testing but not listed in the
equipment list shall be provided / arranged by the contractor at his own cost.

QA&QC laboratory building shall be constructed by the Contractor at their own
cost. The laboratory building shall be constructed and installed with the appropriate
facilities. Temperature and humidity controls shall be available wherever necessary
during testing of samples.

The contractor shall prepare and obtain approval of the Owner of the Field Quality
Plan (FQP) well before the start of the work. This FQP shall cover for all the items
[ activities covered in the contract/schedule of items and required for completion of
the work.

All materials / components and equipment covered under the scope of work which
are to be manufactured at shop/ factory of the vendor/subvendor shall be covered
under a comprehensive quality assurance programme. The detailed quality plan for
manufacturing shall be drawn up by the contractor and will be submitted to the
owner for approval in the prescribed format for manufacturing quality plan.

Manufacturing Quality Plan (MQP) shall detail out all the components and
equipment, various test/inspection, to be carried out as per the requirements of this
specification and standards mentioned therein. The quality practices and
procedures followed by Bidders/Sub-Bidder's/ sub-suppliers Quality Control
Organization shall include , the relevant reference documents and standards,
acceptance norms, inspection documents raised etc., during all stages of material
procurement, manufacture, assembly and final testing / performance testing . The
quality plan shall be submitted in electronic media e.g. CD or E-mail in addition to
hard copy, for review and approval. After approval the same shall be finally
submitted in compiled form on CD.

The contractor shall store and handle the materials as per the requirements of the
relevant standards at his own cost.

All the equipment shall be duly calibrated by NABL/ NPL accredited
laboratories/accreditation agencies.

The Contractor shall submit to the NTPC Field Welding Schedule for field welding
activities in the format No.: QS-01-CQA-W11/F1, this format shall be furnished to
the Contractor at pre-award stage. The field-welding schedule shall be submitted

SUB-SECTION-V-QD1
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1.15.0

to the NTPC 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. The Contractor shall submit Welding Procedure
Specification (WPS) in the format No: QS-01-QAI-W-06/F1 for NTPC approval/
acceptance, this format shall be furnished to the Contractor during post bid
discussion stage.

All welding and brazing shall be carried out as per procedure drawn and qualified in
accordance with requirements of ASME Section IX/BS-4870 or other International
equivalent standard acceptable to the NTPC.

All welding/brazing procedures shall be submitted to the NTPC or its authorized
representative for approval prior to carrying out the welding/brazing.

All brazers, welders and welding operators employed on any part of the contract
either in the Contractor's/ sub-Contractor's works or at site or elsewhere shall be
qualified as per AWSD1.1/ASME Section-IX or BS-4871 or other equivalent
International Standards acceptable to the NTPC.

Welding procedure qualification and Welder qualification test results shall be
furnished to the NTPC for approval. However, where required by the NTPC, tests
shall be conducted in presence of NTPC/authorized representative.

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

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

All Non-destructive examination shall be performed in accordance with written
procedures as per International Standards and as mentioned elsewhere in the
technical specification; 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. The records of RT (Films) and UT (inspection records or
printed reports if possible) shall be documented and produced to NTPC.

The Contractor shall associate themselves with the reputed specialized blasting
agency such as CMRI, NIRM for ftrials blasts, design blasts, blasting pattern,
monitoring of blast during the blasting operations at site. The blasting operation
shall remain in charge of a responsible, competent, authorized and experienced
supervisor (Man-In-Charge) and thoroughly acquainted workmen. All blasting work
shall be done as per approved blasting scheme/ design/ pattern in line with the
technical specification requirements and all statutory laws, rules, regulations,
relevant standards pertaining to the acquisition, transport, storage, handling along
with use of explosives shall be strictly followed by the Contractor.

The Contractor shall install and operate equipments (such as tri-axial seismograph)
for continuous monitoring and control of blast induced vibrations, noise level/ air
pressure, dust, silica and noxious gases during all blasting operations in line with
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LOT-1A PROJECTS TECHNICAL SPECIFICATIONS QA CIVIL WORKS Page 5 of 37

FLUE GAS DESULPHURISATION SECTION VI, PART-B
SYSTEM PACKAGE BID DOC. NO.:CS-0011-109(1A)-2

Page 314 of 500




Clause No

QUALITY ASSURANCE PROGRAMME

1.16.0

2.0.0
21.0

220

the Technical Specification requirements in association with the specialized
blasting agency.

The contractor shall submit the un-priced copy of the award on the specialized
blasting agencies to NTPC, highlighting the scope of services/ work awarded to
them by contractor. The services of such specialized blasting agency shall be
available through out the period in which the blasting work is undertaken at site.

ASSOCIATED DOCUMENT FOR QUALITY ASSURANCE PROGRAMME:

i. Field Quality Plan Format No.: QS-01-QAI-P-09/F2-R1
ii. Indicative list of Field Quality Laboratory and Survey equipment list (Annexure-
1)}
iii. Indicative QA&QC Manpower requirements (Annexure-lil)
iv. Indicative Field Quality Plan for Civil Works (Annexure-1V)
v. Indicative Field Quality Plan for Structural Steel Works (Annexure-V)
vi. Manufacturing Quality Plan Format No.: QS-01-QAI-P-09/F1-R1
vii. Status of items requiring Quality Plan and sub supplier approval. Format No.:
QS-01-QAI-P-02/F1-R0O
viii. List of items requiring quality plan and sub supplier approval. Format No.: QS-
01-QAI-P-01/F3-R0
ix. Field Welding Schedule Format No.: QS-01-CQA-W-11/F1-R0
X. Welding Procedure Specification (WPS) Format No.: QS-01-QAI-W-06/F1-R0
Xi. Main supplier’s evaluation report Format No: QA-01-QAI-P-04/F1-R2
Xii. Sub supplier questionnaire Format no: QA-01-QAI-P-04/F2-R1

(Note: The field quality plan attached is indicative and the contractor shall
prepare the field Quality plan covering the entire scope of work in the contract
and submit the same to corporate QA for acceptance/approval. However any
addition or deletion in the scope of work, during detailed engineering shall be
accordingly added/ deducted from the Field Quality Plan)

GENERAL QA REQUIREMENTS
STORAGE AND HANDLING OF COMMON BUILDING MATERIALS

All materials shall be stacked and stored by the Contractor as per 1S-4082 and as
per the requirements specified in NTPC Technical Specification.

EXCAVATION AND FILLING WORKS

The contractor shall submit a work methodology covering various items of works
for all stages of excavation and filling works. This methodology shall broadly
include the quantity wise and classification wise identification of source of
excavation and filling, suitability tests as per specification requirements, method of
stockpiling, transportation, placement, spreading , compaction, equipment, list of
protocols, in-situ tests, third party lab test if required, acceptance checks for final
clearance.

For blasting work at site if required, the contractor shall associate themselves with
the reputed specialized blasting agency such as CMRI, NIRM for trials blasts,
design blasts, blasting pattern, monitoring of blast during the blasting operations at
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2.3.0

@)

b)

site. The contractor shall install and operate equipment (such as tri-axial
seismograph) for continuous monitoring and control of blast induced vibrations,
noise level/ air pressure, dust, silica and noxious gases during all blasting
operations in line with the technical specification requirements in association with
the specialized blasting agency. The contractor shall submit the un-priced copy of
the award on the specialized blasting agencies to NTPC, highlighting the scope of
services / work awarded to them by contractor. The services of such specialized
blasting agency shall be available through out the period in which the blasting work
is undertaken at site. The blasting operation shall remain in charge of a
responsible, competent, authorized and experienced supervisor (man-in-charge)
and thoroughly acquainted workmen. All blasting work shall be done as per
approved blasting scheme/ design/ pattern in line with the technical specification
requirements and all statutory laws, rules, regulations, relevant standards
pertaining to the acquisition, transport, storage, handling along with use of
explosives shall be strictly followed by the contractor.

Tolerance for finished surface level shall be within 20 mm of the level shown in the
drawing. For an unimportant area, tolerance up to +75mm shall be acceptable at
the discretion of the engineer. However, these tolerances shall be applicable for
localized areas only.

Acceptance criteria shall be

When only one set of sample is tested, then all individual samples collected and
tested should pass without any deviation

For retest of any sample two additional samples shall be collected and tested, and
both should pass without any deviation.

Where a large number of samples are tested for a particular test then 9 samples
out of every 10 consecutive samples tested shall meet the specification
requirement.

MASONRY AND ALLIED WORKS

The execution, finishing, testing and acceptance of masonry related works shall be
as per the provisions of technical specifications / relevant practices IS code. Local
depressions on account of faulty workmanship, broken / chipped edges shall not be
acceptable.

All masonry shall be built true and plumb within the tolerances prescribed as below.
Care shall be taken to keep the perpends properly aligned. Unless specified
otherwise the tolerances in construction of masonry works shall be as below:

Sl. No. | Type of Check Tolerance

Deviation in verticality in total | Shall not exceed + 12.5mm (more
height of any wall of a building than one storey)

+ 6mm per 3m height (within a
storey)

Deviation from the position shown | Shall not exceed 12.5mm (more
on the plan of any brickwork than one storey)
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2.4.0

Relative displacement between | Shall not exceed 6mm
load bearing walls in adjacent
storeys intended to be in vertical
alignment

Deviation of bed joint from | Shall not exceed 6mm (upto 12m)

horizontal in any length, and it Shall not exceed 12.5mm total (in
any length over 12m)

Deviation from the specified Shall not exceed + 3mm

thickness of bed-joints, cross-
joints or perpends

Finished plastered surface Deviation not more than 4 mm
when checked with a straight edge
of 2 m length placed against the
surface

The average thickness of plaster Not be less than the specified
thickness

The minimum thickness over any | Not less than the specified
portion of the surface thickness by more than 3 mm for
plaster thickness above 12mm and
1 mm for ceiling plaster

CONCRETE WORKS

For concreting works provisions of technical specifications and 1S: 456 shall apply. A
detailed methodology for concrete works shall be submitted by the contractor to
NTPC for approval. The methodology may require change / modification based on
the site conditions, for which suitable revisions shall be submitted.

The methodology for concrete works shall broadly contain the suitability of source of
aggregates, cement, admixture, water and reinforcement steel, etc. The available
concrete mix design recommended from a specialist institute, results of trial mix
carried out at site, method / control of batching, mixing, transportation, layer wise
placement, compaction, fixing / removal of form work, staging, fixing of water stops
at appropriate locations along with specials, expansion joints, contraction joints and
construction joints, cover blocks and method of curing, methodology of repair of
newly placed hardened concrete, testing and sampling of concrete during production
and placement and acceptance checks for final clearance.

The equipment, deployment of manpower and machinery shall arranged by the
contractor to ensure the continuous rate of placement of specified grade of concrete
so as to prevent segregation, bleeding, formation of cold joints, temperature control
for concreting in extreme weather conditions and for mass concreting works.

Exposed surfaces of concrete shall be kept continuously in a damp or wet condition
for at least seven days from the date of placing concrete in case of ordinary Portland
cement, not be less than 10 days for concrete exposed to dry and hot weather
conditions, at least 10 days or period may be extended to 14 days where mineral
admixtures or blended cements are used. Approved curing compounds may be used
in lieu of moist curing with the permission of engineer-in-charge.
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Reinforcement steel shall conform to relevant IS codes. Lapping / spacing of
reinforcement shall be so staggered that under no circumstances more than 50% of
bars at any cross section shall be lapped. Corrosion resistance Steel shall be used
for the foundations wherever specified in the technical specification. Sample test for
3% of the number of mechanical bars grips subject to a minimum of three, shall be
carried out up to the yield strength of reinforcement of bars.

Test shall be conducted for the water tightness of the liquid retaining structures as
per technical specifications, 1S 3370 and IS 6494.

All the materials, equipments, processes used in pre cast concrete work shall
conform to the requirements for the cast-in-situ concrete.

If fly ash is used in concrete, source of supply shall be checked for suitability as per
IS 3812 (Part-1). Routine tests for retention of particles on 45u sieve and loss on
ignition shall be carried out on each lot of fly ash before its use. The storage of fly
ash shall be similar to that of cement. Separate Silo for fly ash shall be provided in
the batching plant. Validation of Mix design using fly ash shall be carried out by an
approved specialist agency, before start of concrete production.

The acceptance criteria of concrete shall be in accordance with clause no.16 of IS
456. However in exceptional circumstances and that too in non-critical areas, the
engineer may accept concrete work which is marginally unacceptable as per the
criteria laid down in IS 456. For such accepted work, payment shall be made at a
reduced rate pro rata to the concrete cube strength obtained, against that stipulated.

All records of concreting, reinforcement, testing of materials, as-built dimensions, the
details of the rectification, etc, shall be maintained as given below. Four copies of
such record in a bound form shall be submitted to owner for their record and future
reference.

i. Testing data / report of aggregates including petrographic examination &
potential reactivity of aggregate and repeated temperature cycle tests
wherever specified

ii. Mix design details and record of trial mixes carried out at site

iii. Testing records of admixture as per 1IS-9103 / ASTM C494 including third party
test reports.

iv. Approved scheme for concreting
v. Hourly records of concreting including pour card
vi. Protocol indicating the dimensional tolerance and details of inserts

vii. Records giving the details of rectification giving the location of grouting, the
quantity of grout used at each location, type of grout used

viii. Bar bending schedule
ix. Location and details of mechanical anchoring used for reinforcement

X. Protocol giving the details of checking of reinforcements before concreting and
conformance to the reinforcement details as shown in the construction
drawings

Xi. Photographs showing the areas where rectification works have been carried
out. Photographs should be taken before and after rectification

Xii. Temperature control record of concrete at the time of placement if applicable.
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xiii. Details of curing, staging and fixing / removal of formwork, checklist for
formwork as per Clause 9.9 and Annexure-C of IS 14687 including all machine
foundations

xiv. Batching Plant shall be calibrated regularly at least once in a 3 months.
Computerized output shall be taken for each batch of production of concrete.
For concreting works of ash pipe pedestals, mixer with weight batcher may be
used. Production and supply of concrete from batching plant shall conform to
the provisions of IS 4926

xv. Dimensions (length, cross sectional dimensions, straightness, squareness,
and flatness) and tolerances for pre cast members as per NTPC Technical
Specification. Load test on Pre cast members (except pre- cast tiles to be laid
in the reservoir) shall be carried out @ 1% up to 1000 nos., @0.5% from more
than 1000 nos. precast members of one type. The load test shall be carried
out as per the provisions of 1IS-456 and relevant IS code.

TOLERANCES
Description of Item/ Structural Element Max Min
(mm) | (mm)

Cast In Situ Concrete

1. | Faces of concrete in foundations and structural members +25 -10

against which back fill is placed

2. | Eccentricity of footing as percentage of footing width in the 2% but limited

direction of placement to 50mm

3. | Top surfaces of slabs and of concrete to receive base +5 -5

plates to be grouted

4. | Alignment of beams, lintels, columns, walls, slabs and +5 -5

similar structural elements

5. | Cross sectional dimensions of walls, slabs and similar +5 -5

structural elements

6. | Deviation from specified dimensions of cross-section of +12 -6

columns and beams

7. | Alignment of holding down bolts without sleeves +1.5 -1.5

8. | Alignment of holding down bolts with sleeves +5 -5

9. | Level of holding down bolt assemblies +10 -10

10.| Embedded Parts (in any direction). +5 -5

11.| Level of embedment for equipment support +1.5 0

12.| Level of embedment for other embedded parts +5 -5

13.| Centers of pockets or holes with greatest lateral dimension +10 -10

not exceeding 150mm

14.| Variation in steps

¢ Riser +1.5 -1.5
e Tread +3.0 -3.0
Pre- Cast Concrete

15.| Length: +/- 0.1 percent +/-5 +10

16.| Straightness or Bow | 1/750 of the length +/-5 +/- 10

17.| Cross-sectional +/- 3 mm or +/- 0.1 percent whichever is greater

dimensions

18.| Squareness: When considering the squareness of the comer the

length of the two adjacent sides being checked shall be
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2.5.0

TOLERANCES

Description of Item/ Structural Element Max Min
(mm) | (mm)

taken as the base line. The shorter side shall not vary
in length from the perpendicular by more than 5 mm.

19.| Flatness: The maximum deviation from a 1.5m straight edge
placed in any position on a nominal plant surface shall
not exceed 5 mm.

Placing of reinforcement and for cover (Cover blocks Clause 12.3.1
shall be of same grade of concrete in which these would | and 12.3.2 of IS
be embedded) 456

Formwork Clause 9.6 of IS
14687 and 11.1
of IS 456

Batching Clause 10.2.2
of IS 456

STRUCTURAL STEEL WORK

For structural steel works provisions of technical specifications and 1S: 800 shall
apply. A detailed methodology for structural steel works shall be submitted by the
contractor to NTPC for approval. The methodology may require change /
modification based on the site conditions, for which suitable revisions shall be
submitted.

The contractor shall submit the welding procedures specification (WPS), heat
treatment procedures, NDT procedures etc. at least ninety days before scheduled
start of erection work at site. All welding and brazing shall be submitted to the NTPC
and carried out as per procedure drawn and qualified in accordance with
requirements of ASME Section IX/BS4870 or other International equivalent
standard acceptable to the NTPC.

All brazers, welders and welding operators employed on any part of the contract
either in the contractor’'s / sub-contractor's works or at site or elsewhere shall be
qualified as per AWSD1.1/ASME Section-IX or BS-4871 or other equivalent
International Standards acceptable to the NTPC.

The records of welding procedure qualification and welder qualification test results
shall be furnished to the NTPC for approval. However, where required by the NTPC,
the tests shall be conducted in presence of NTPC / authorized representative.

No welding shall be carried out on cast iron components for repair. All the heat
treatment results shall be recorded on time temperature charts and verified with
recommended regimes.

All Non-destructive examination shall be performed in accordance with written
procedures as per International Standards and as mentioned elsewhere in the
technical specification. 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
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report with the job. The records of RT (Films) and UT (inspection records or printed
reports if possible) shall be documented and produced to NTPC.

Low hydrogen electrode (AWS E-7018) for welding of High/Medium tensile steel, for
M.S (IS 2062 Gr. A/Gr. B, IS 8500) sections thickness above 20mm shall be used.
Preheating and Post weld heat treatment requirements shall be complied as
specified in the technical specification / approved WPS.

The requirements of pre-heating shall be

Thickness of thickest
part at the area of
welding / heat affected
zone

Welding using other
than low hydrogen
welding  electrodes
IS 2062

Welding using low hydrogen
welding electrodes or
submerged arc welding
IS 2062

Upto 20 mm (including) [ None None

Over 20 mm to 40 mm | Not allowed 200C

(including)

Over 40 mm to 63 mm | Not allowed 660 C

(including)

Over 63 mm Not allowed 1100 C

The following tests / checks shall be carried out for structural steel works

SL.

TESTS / CHECKS

QUANTUM / STANDARD

Physical and chemical properties of
material if supply in the scope of
contractor

As per relevant codes, review of
correlated mill test certificates or
check testing in absence of MTC

Ultrasonic test on plates above 40mm

As per ASTM A435

Welding procedure &  welders
qualification test

AWSD1.1/ASME Section-IX or
BS-4871 or other equivalent
International Standards

Fillet Weld

Macro-etch examination on production
test coupons for main fillet welds

Minimum one joint per built up
beams, columns and crane girder
etc.

Tension member of crane girder

Dye penetration test on 25% weld
length

All other fillet welds

DPT on 5% of weld length with
minimum 300mm at each location

Butt Weld

DPT

100% after back gouging on all
butt welds

Mechanical testing of production test
coupons

Minimum one joint per built up
beam, column and crane girder.

Radiography test on butt welds

(In case of failure of any welds in
SPOT/RT or UT the % of retesting
shall be doubled at that particular
location. Acceptance criteria of NDT
on welds shall be as per AWS D1.1.
Wherever RT is not feasible UT to be
carried out with the approval of the

100% RT on butt welds of tension
flange (bottom flange) of crane
girders

10% RT weld length of each
welder on butt welds,
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2.6.0

2.7.0

SL. TESTS / CHECKS QUANTUM / STANDARD
NO.

engineer)

Ultrasonic testing on full penetration | 100% UT on the web to flange
welds (other than butt welds) joint of crane girder

10% UT on other full penetration
joints

Control assembly check in shop | 1st and further every 10th set of
before erection identical structure

Dimensional tolerances during | as per IS-7215 and 1S-12843
fabrication and erection

Surface Preparation and Paint | SA 2 1/2 , By elcometer random
thickness after each coat, each member

PAINTING WORKS

Painting works shall be carried out as per the provisions of technical specifications.
A detailed methodology for painting works shall be submitted by the contractor to
NTPC for approval. The methodology may require change / modification based on
the site conditions, for which suitable revisions shall be submitted.

The methodology for painting works shall broadly contain the source of approved
brand of paints, shot / sand blasting as specified, minimum acceptable size of shot
used for blasting, application of primer, intermediate coat and final coat, experience
of applicator, etc. testing of painting work and acceptance checks for final
clearance.

SHEETING WORKS

All bought out items shall be procured from the manufacturer's approved by
engineer and tested as per relevant IS Codes/ Specification. Raw material of colour
coated sheets shall meet the chemical & physical properties as per relevant
standards / codes referred in the approved data sheet. It shall be tested for colour
match, bare metal thickness, weight of Z/AZ coating, thickness of painting system,
reverse impact, T-Bend adhesion, scratch resistance, salt spray test for 1000 Hrs
and any other test / properties as specified in the technical specifications. Colour
coated sheets shall be marked with video jet printing at the interval not more than
2m bearing manufacturer's name, date and time of manufacturing. Fasteners shall
also be tested for 1000 hrs salt spray test as per the requirement of technical
specifications.

Bonded Mineral Wool Insulation shall meet the requirements of thickness, density,
thermal Conductivity, all other tests as per the technical specifications and 1S-8183.

For sheet installation no gas cut opening shall be allowed at the site, whenever
opening is specified these shall be properly cut in the factory and shall be filled with
lipping / flashing for true shape / dimension etc. The sheets/ packets shall be
stacked neatly clear off the ground at an angle to the ground, over a base pallet to
provide drainage. Water / moisture should not be allowed to stagnate on surface, or
in between layers. This can damage the coating, and cause corrosion.
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2.8.0

2.9.0

2.10.0

2.11.0

TILE WORKS

The contractor shall submit the work methodology which shall include the type,
grade and make of materials along with their technical data sheets, details, etc,
clearance from E-I-C regarding leak proofness and damp proofness of parent
concrete surface, surface preparation, the procedure of application, curing, testing
and acceptance.

The agencies having adequate experience to execute the acid / alkali resistant lining
works shall be engaged for executing the acid / alkali resistant lining works after
obtaining the approval from the E-I-C.

The execution, finishing, testing and acceptance of tile works shall be as per the
provisions of technical specifications. The material for tile works shall be procured
from the NTPC approved brand / source. Local depressions on account of faulty
workmanship, tiles / natural stones with cracked or broken / chipped edges shall not
be acceptable.

The tests shall be carried out on acid resistant bricks / tile- water absorption,
compressive strength, resistance to acid, flexural strength, dimensions and all other
tests as per IS 4860 and IS 4457, bitumastic ready mixed paint as per IS 158,
bitumastic as per IS 9510, potassium silicate, resin type and sulphur type mortars as
per IS 4832, part |, Il and lll, surface preparation for painting as per IS 2395, epoxy
painting shall be carried for required coating thickness and dry film thickness.

FIRE PROOF DOORS

Fire Proof doors shall be tested for the requirements mentioned in the Technical
Specification. The type test of the doors shall be carried out at CBRI Roorkee for
minimum 2 hours fire rating and its Fabrication drawing shall also be approved by
CBRI, Roorkee. DFT of paint of Fire Proof Doors and its fittings and fixtures as per
BOQ shall be checked. The doors shall be finished with suitable fire retardant
painting system

WATER PROOFING

The execution, finishing, testing and acceptance of water proofing works shall be as
per the provisions of technical specifications. The material for the works shall be
procured from the NTPC approved brand / source and the works shall be executed
by the authorized applicator of the supplier.

Water proofing shall be tested for water tightness by creating a pond of water
minimum 25 mm height on area of 6 m x 6 m, for the period of 48 hrs on fully dried
elastomeric membrane surfaces. Minimum 5% area of the roof shall be subjected to
water tightness test. Such test necessarily be conducted on vulnerable areas like
drain channel / drain head. No dampness shall be visible on the underneath side of
roof (i.e. ceiling), parapet and well junctions etc. which have been subjected for
testing. The above testing shall be carried out prior to application of wearing course.

PILING WORK (If Applicable)

For piling works provisions of technical specifications, approved drawings, BOQs
and relevant IS codes / standards shall apply. The piling works shall be executed by
the agency meeting the qualifying requirements as specified. A detailed
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methodology for piling works shall be submitted by the contractor to NTPC for
approval. The methodology may require change / modification based on the site
conditions, for which suitable revisions shall be submitted.

The methodology for piling works shall broadly contain the method of boring, stability
of bore hole, termination criteria, tests / checks for termination level, fabrication of
cage, cage lowering, concrete batching / mixing, transportation, placing, recording of
the time of construction operations, method of conducting initial and routine load
tests, testing and sampling of concrete during production and placement and
acceptance checks on piles for final clearance.

The equipment, deployment of manpower and machinery shall be arranged by the
contractor to prevent the collapse of bore hole and to ensure continuous rate of
placement of specified grade of concrete.

The piling works shall be executed as per the technical specifications, approved
drawings, relevant codes / standards, FQP and BOQ. In addition to the requirements
of technical specifications, the following shall also be ensured while execution of
piling works:

a) Time gap between completion of pile boring and start of concreting should be
kept to the minimum. However the maximum time gap shall not be more than 6
hours.

b) Muck Debris should be removed from the pile bore by air lift technique(by
keeping the tremie & air pipe as close as to bottom of pile bore) i.e. after completion
of boring, after completion of SPT(wherever applicable), after lowering reinforcement
cage, but before start of concreting.

c) Density of bentonite slurry shall be checked from the sample taken from the
bottom of pile bore( not at 1.0 m above the bottom of the pile bore)

d) Minimum two welding sets shall be kept ready to join the two cages of
reinforcement by engaging 3 or more welders. This will ensure the lowering of R/F
cage in minimum time.

e)  While lowering the R/F cage into the pile bore, two hooks shall always be used
to ensure balanced/symmetrical insertion of cage into the pile bore.

f) Concrete cover blocks at the junction of two R/F cage shall be ensured before
lowering the second segment.

a) Surge concreting of about 1.0 cum shall be ensured at the start of concreting
(i.e. in the first pour), by suddenly allowing to fall through the tremie pipe from the
funnel. This will help in displacing left out muck/debris in the pile bore (by the
impact).

h) Continuous feeding of concrete shall be ensured by deploying at least two
transit concrete mixers (if required to be deployed) and mixing done through
concrete batching plant (if deployed). Cold joints in the pile shall be avoided.

i) In a pile group, SPT shall be carried out at termination level in the pile, taken
up first.

i) Bentonite slurry circulation to be ensured from start of boring to start of
concreting. Flushing of bentonite slurry will only ensure maintaining of density of
bentonite slurry uniformly and will not allow bentonite jelly to settle at the bottom,
whereas air lift technique with bentonite circulation will ensure removal of muck
debris from the bottom of pile bore.
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2.12.0

k) Properties of drilling mud shall be checked prior to commencement of the
piling work and thereafter, minimum once per week or as found necessary by the
engineer. One sample consisting of 3 specimens shall be tested for the above.

1) Low strain pile integrity test on all job piles and test piles shall be conducted
as specified in the Technical Specification. This test shall be suitably used to
identify the piles for routine tests. High Strain dynamic test shall be done as per the
technical specification. The frequency of the test shall be as per the BOQ

m) For Working Piles: Minimum one sample consisting of 6 test cubes shall be
made for first ten piles. Out of these 3 shall be tested for 7 days cube strength and 3
for 28 days cube strength. Minimum one sample of 6 test cubes for every 25 nos. of
piles shall be tested, out of these 3 shall be tested for 7 days cube strength and 3 for
28 days cube strength

PILE LOAD TEST

Pile load testing shall conform to the requirements of 1S-2911 (Part IV) and the
technical specification. Initial load tests as specified in the contract documents shall
be conducted to assess the safe load carrying capacity of pile before start of work.
To verify the load carrying capacity of the working piles, routine load test shall be
conducted.

Pile load-testing procedure and the test setup / scheme shall be submitted for
approval of NTPC. The contractor shall use the test setup having arrangement for
anchor piles / rock anchors alone or combination of anchor piles / rock anchors and
kentledge for both vertical compression and uplift (tension) Load test (initial) on
piles. The cost of reaction system / piles shall deem to be included in the cost of test
piles

All the gauges and instruments shall be calibrated before the start of the tests on
test piles and working piles and the calibration record shall be verified before start of
execution of the test.

WATER SUPPLY, DRAINAGE & SANITATION

Material used for sanitary and plumbing fittings and fixtures shall conform to and be
tested as per the requirements of relevant IS Codes specified in NTPC technical
specification.

The obstructions in sewer lines shall be checked by inserting a smooth ball, of
diameter 13 mm less than the pipe bore at the high end of the sewer or drain. If
absence of any obstructions, such as yarn or mortar projecting through the joints,
ball shall roll down the invert of the pipe and emerge at the lower end. The
straightness shall be checked by means of a mirror at one end of the line and lamp
at the other. If the pipeline is straight, the full circle of the light may be observed. The
mirror will also indicate obstruction in the barrel, if the pipeline is not straight.

The service pipes shall be slowly and carefully charged with water, allowing all air to
escape avoiding all shock or water hammer. The service pipe shall then be
inspected under test / working condition of pressure and flow, when all draw-off taps
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2.13.0

2.14.0

2.15.0

are closed. The service pipes shall be checked for satisfactory support and
protection from damage, corrosion and frost.

ARCHITECTURAL & MISC. WORKS

Material used for sanitary and plumbing fittings and fixtures, floor finishes and allied
work shall conform and tested as per the requirements of relevant IS Codes
specified in NTPC technical specification.

Fabricated item like metal doors, windows, ventilators, louvers, rolling shutters and
grills etc. shall be checked for correctness of locations and smoothness of operation
and fixtures. All controls and locking devices shall give fault free performance. Door
and window shutters shall operate without jamming. The clearance at head and
jamb for door shutters shall not exceed 1.5 mm. For double leaf doors, the gap at
the meeting stiles shall not be more than 2.5 mm.

Materials used in glass and glazing shall be procured from source approved by
NTPC and shall conform to the requirements of the Technical Specification and IS
Codes.

False ceiling panels shall be best quality material in thickness and properties called
for in the specification / schedule of items. Material Test Certificate to be submitted
before bulk supply.

All bought items covered in the scope of contract shall be procured from sources
approved by NTPC and shall conform to the requirements of the technical
specifications and referred standards /codes.

PRE CAST CONCRETE WORKS

1. All the materials used in Pre cast Concrete work shall be tested and conform to
the requirements of IS codes and NTPC Tech. Specification.

2. Concrete mix for Pre cast members shall conform to 1S-456-2000.
3. Allrelevant QA requirements pertaining to cast insitu concrete shall be applicable.

4. Pre Cast Concrete member shall be checked for dimensions (length, cross
sectional dimensions, straightness, squareness, and flatness) and tolerances shall
be as per NTPC Technical Specification.

FABRIC EXPANSION COMPENSATOR:

Each layer of fabric Compensator shall be checked for thickness, unit weight, tensile
strength & elongation, composite layer of the expansion joint shall be tested for
temperature withstandability test.

Thermal Insulation shall be checked for thickness, density, thermal conductivity test
and all other tests as per 1S:8183.

Tests and checks on all other items shall be carried out as per relevant codes.
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Clause No QUALITY ASSURANCE PROGRAMME
2.16.0 SLIPFORM SHUTTERING

1. The monitoring of the leveling of the yoke and the platform of the slip form
shuttering to be done in each shift to avoid tilt during the casting of the chimney
shell.

2. Manning of each shift shall be done by at least two experienced operators and a
foreman particularly in night shift.

3. Suitable removal/ reduction of overhung / excess yoke beam length shall be
affected with the decrease in the diameter of Chimney shell, as per the approved
plan.

4. The laser centering method to be deployed for chimney alignment and Monitoring
of chimney centre should be done by laser instruments at least two points.
Monitoring/Recording of the same shall be done in each shift of 8 hours

5. Shuttering plates to be used for slip form shall be new and the grade of steel shall
conform to the specification requirements.

6. The outage of the alignment of chimney centre shall be prevented by creating a
counterbalance for alignment purpose to avoid differential loading, arising out of
placement of reinforcement bars at one side or unloading of concrete in a hopper
at one side of the platform for slip form shuttering.

SUB-SECTION-V-QD1 P £37
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Clause No QUALITY ASSURANCE PROGRAMME
Annexure — I
INDICATIVE FIELD QA&QC LABORATORY SET-UP
S.No Equipment Nos.

1 Vicat Apparatus with deskpot 2

2 Le Chatelier flask 2

3 Le Chatelier Mould 2

4 Cube Moulds for cement testing 12

5 Vibration Machine 1

6 Length comparator 2

7 Shrinkage Bar mould 2

8 Sieve shaker 1

9 Sieves for sand, coarse & fine aggregate 1 set for each

10 Sieves for coarse aggregate for Road 1 set

11 Proctor testing equipment 2 sets + 18 cores

12 Slump testing equipment 6 sets

13 Oven 2

14 Physical balance 1

15 Rapid moisture meter 2

16 Thermometer 4

17 Burret 2

18 Measuring cylinders 9

19 Measuring flasks 3

20 Compression testing machine 2 sets

21 Cube moulds 30

22 Electronic balance 2 (12 kg capacity),
2 (200 mg capacity)

23 pH balance As per requirement

24 Radiographic facilities As per requirement, Party
should deploy BARC
approved agency for
carrying out RT

25 Mechanical weighing machine 1 (100 kg capacity)

26 Ultrasonic testing machine As per requirement

27 D.P. Test kit 10

28 Vernier 300 mm, 600 mm 2

29 Micrometer (0.25 mm) out side (25.00) 2

30 Radiography film viewer 2

31 Inside Micrometer 25-750 dia 2

32 Digital elcometer for paint thickness 2

33 Baking oven for electrode 3

34 Portable ovens 2

35 Rebar detector to locate the reinforcement | 1

before core cutting operation
36 Concrete coring machine (55mm, 60mm | 1
upto 150 mm dia core bit)

37 Rebound hammer 1

38 Ultrasonic pulse velocity tester May be arranged from
specialist laboratory.
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Clause No QUALITY ASSURANCE PROGRAMME
Note :

1. The equipments listed above are indicative and required to be mobilised as
minimum requirement. additional equipment if any ,required for successful
completion of work shall be provided /arranged by the contractor.

2. All test reports/ inspection reports have to be computerized and maintained on
LAN with an access to the owner

3. Computers - 2 Nos shall be deployed with Windows operating system and
connected to the NTPC server

4. Based on the schedule (L2/L3 Network), Quality control & Quality Assurance
work plan shall be finalized by the contractor and the same shall be submitted
to the engineer-in-charge for acceptance/approval. The Finalized work plan
shall be maintained on the computer to be accessed by the owner for
database and day to day monitoring.
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES (ﬁﬁgg

1.00.00

2.00.00

2.01.00

2.01.01

2.01.02

2.01.03

2.01.04

2.01.05

2.01.06

FUNCTIONAL GUARANTEES, LIQUIDATED DAMAGES FOR SHORTFALL IN
PERFORMANCE AND PERFORMANCE GUARANTEE TESTS

GENERAL

The term “Performance Guarantees” wherever appears in the Technical
Specifications shall have the same meaning and shall be synonymous to “Functional
Guarantees”. Similarly the term “Performance Tests” wherever appears in the
Technical Specifications shall have the same meaning and shall be synonymous to
“Guarantee Test(s)".

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. No tolerance or allowance on the test result will be permitted for
instrument errors or inaccuracy, the method of testing or any other causes.

The Contractor shall conduct performance test and demonstrate all the guarantees
covered herein. 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.

LOT-IA PROJECTS TECHNICAL SPECIFICATION

SUB-SECTION-VI]
FUNCTIONAL
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES o dqH

2.02.00

2.02.01

2.02.02

2.02.03

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 and submit the
same to Employer prior to commencement of test. 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 prior to
commencement of test. 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.

The Performance test shall be carried out as per the agreed procedure. The detailed
PG test procedure shall be submitted within 90 days of the date of Notification of
Award and finalization of the PG test procedure shall be done within 180 days from
the date of Notification of Award.

The P&G test procedures shall be submitted for equipments/system & subsystem
under Contractor's scope for all Guarantees as mentioned below, as per latest
International codes / standard including correction curves, meeting the specification
requirements along with sample calculations & detailed activity plan of preparation
(including test instrumentation), conductance and evaluation of Guarantees.

The Contractor shall submit for Employer’s approval the detailed Performance Test
procedure containing the following:

(a) Object of the test.

(b) Various guaranteed parameters & tests as per contract.

(c) Method of conductance of test and test code.

(d) Duration of test, frequency of readings & number of test runs.
(e) Method of calculation.

(f) Correction calculations & curves.

(9) Instrument list consisting of range, accuracy, least count, and location of
instruments.
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