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GENERAL:

This standard specification covers the design, manufacture and assembly, inspection and
testing at the Vendor's and/or his sub-vendor's works, suitable painting and packing
requirements for transportation, erection, commissioning and testing at site of all materials and
equipments inclusive of complete electrical and civil works for the Natural Draft Cooling Tower
complete with all accessories as specified hereinafter.

CODES AND STANDARD:

The design, manufacture, inspection and testing and performance of the Cooling Tower as
specified hereinafter shall comply with the requirements of all applicable latest
Indian/British/American Standards and Codes of practice. The latest editions of the following
standards and publications shall be followed in particular.

a)  Cooling Tower Institution of USA, Bulletin ATP-105: Acceptance Test Code for Industrial
Water Cooling tower.

b)  PTC-23: ASME Performance Test Code for Atmospheric Water Cooling equipment.

C) For Electrical, Civil Codes/ Standards refer respective Specification.

d) BS-4485 - Specification for Water Cooling Tower.

In case of any conflict between the above codes/ standards and this specification, the later shall
prevail and in case any further conflict in the matter, the interpretation of the specification by the
Engineer shall be final and binding.

DESIGN REQUIREMENTS:

The Cooling Tower shall be designed for continuous operation to cool not less than the design
flow of water from specified inlet temperature to outlet temperature at a design ambient wet bulb
temperature as indicated under Data Sheet-A enclosed to this specification.
All the components shall be capable of safe, proper and continuous operation at all cooling
water flows up to and including those specified under Data Sheet-A and shall be designed with

regard to ease of maintenance, repair, cleaning and inspection.

The cooling tower shall be Natural Draft cross flow/ counter flow type as per enclosed Data
Sheet-A.

The vendor under this specification shall assume full responsibility in proper design and
operation of each and every component of the cooling tower as well as the cooling tower as a
whole unit.
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The Cooling tower shall be suitable for handling the fluid as per Data Sheet-A and also for
achieving the specified parameters in Data Sheet-A.

The Cooling tower shall be designed such that the drift losses and the evaporation losses are
limited to the values as specified in Data Sheet-A.

The Cooling Tower structure shall be of adequate strength to withstand the wind load and the
effect of earthquake on the structure. Design wind pressure and horizontal/vertical seismic
coefficient shall be taken as mentioned in the specification for civil works enclosed to this
specification.

CONSTRUCTIONAL FEATURES:

Casing and Louver (If required):

The Louvers shall be designed for air entry to the tower with low velocity for minimum pressure
drop and less chance of recirculation of moist air. To eliminate splash out, louvers shall slope to
shed water inwards.

The louvers and casing shall be made of material as specified in the Data Sheet-A.

Partitions:

Partitions shall be provided so that one section can be taken out of service without affecting the
operation of capacity of other section.

Fill:
Cooling tower fills type and material shall be as specified in Data Sheet-A.

Design and arrangement of the fills shall be so as to expose high air/ water surface with
minimum air pressure drop.

Fill Supports:

Fills shall be supported at frequent intervals, which shall minimise sag. Possibility of
dislodgement and damage to fill materials as a consequence of induced vibration in the fill.

Drift Eliminations:

Multipass drift eliminators with minimum two-pass zig zag path type shall be provided so as to
limit the drift loss to that specified in Data Sheet-A.

The eliminator frame shall be of rugged construction and shall be firmly secured to the structural
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frame to arrest vibration. Suitable access to the eliminator frame work from the basin should be
provided for any maintenance or physical replacement of eliminator blades etc., when the
particular cell is taken out for maintenance.

Hot Water Distribution System:

Motorised/Manual valves (as indicated in Data sheet A) shall be provided in the hot water
distribution piping such that each section can be isolated without affecting the operation of other
section.

The pipes and valves in hot water distribution system shall be designed to take care of the
possible thermal stresses due to temperature variation. This could be achieved by providing
sliding supports for supporting all the pipes fabricated from carbon steel.

The hot water distribution piping and valves shall be designed for the design pressure as
indicated in the Data Sheet-A.

Cold Water Basin:

The cooling tower basin shall be constructed in RCC (unless otherwise specified in Data Sheet-
A). The capacity of the cooling tower basin shall be as indicated in Data Sheet-A.

The cold water basin shall be partitioned into two chambers or as specified in Data Sheet-A.
The two sections of the Cooling Tower basin should be separate water tight compartments,
which can be isolated one at a time for cleaning/maintenance purposes.

Sludge pits with isolating valves and spool pipe having flanged ends shall be provided for
individual basin chamber for connection to drainage pipe.

For each basin chamber, there shall be a cold-water outlet channel. In the connection between
basin chamber and cold water outlet channel there shall be a stationary coarse bar screen and
gate in the absence of any specific preference under Data Sheet-A.

Each basin chamber shall have an overflow arrangement and scouring arrangement.
Submersible sludge Pumps:

The submersible type sludge pumps complete with electric motors, discharge side valves,
piping, supports, hangers and clamps etc. shall be supplied at the option of the purchaser for
each cooling tower for basin draining/ desludging. The quantity, design parameters and the
materials of construction of the vertical sludge pumps shall be as per Data Sheet-A. Each pump
shall be non-clog type, self water lubricated. The vertical sludge pumps shall be treated as an
optional item and are to be offered if asked for in the Data Sheet-A enclosed to this
specification.
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4.9.0 Screens & Gates in Cold Water outlet Chamber:

49.1 The screens shall be vertical stationary type; the opening size and the mesh aperture shall be
as per Data Sheet-A. The guides for the screens to be embedded in the concrete shall be of
material as per Data Sheet-A.

Lifting lugs or eye bolts shall be provided on top of the screen frame for ease of handling.

4.9.2 For handling screens, one set of monorail with supporting structure and chain pulley hoist
complete with lifting chain and trolley for mounting the hoist shall be furnished. The chain pulley
hoist shall be manually operated and shall conform to 1S-3832 class-II.

49.3 The gates fixed in vertical sections in cold water outlet chamber shall be as per standard
practice and quality, material and type shall be as given in Data Sheet-A.

494 The isolating valves on the scour lines within the sludge pits shall conform to class | of IS-780
and shall be of reputed make.

4.10 Hardware:

4.10.1 All nails and fastening bolts, nuts and washers etc used in the cooling tower which are coming
in direct contact with water or humid air shall be made of stainless steel 304, all others nuts &
bolts etc. shall be made of HDG steel.

4.11.0 Access:

4.11.1 Two R.C.C. staircases for approach to the hot water distribution level

4.11.2 Doors for entrance into Cooling Tower Distribution level shall be provided as specified in Data
Sheet -A.

4.11.3 Two external ladders for approach to top of cooling tower from water distribution level.

4.11.4 Access/platforms for inspection and maintenance of hot water distribution system along with
spray nozzles.

4115 Suitable arrangement for supporting walkways inside the cooling tower shall be made and
loading of such arrangement shall be independent of the fill material.

4.11.6 Whether specifically mentioned in the data sheet or not, steel components and fittings used in

5.0

walkways, handrails and access doors shall be hot dip galvanised after fabrication.
INSPECTION AND TESTING:
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The inspection/ testing of cooling tower and its various components shall be as per the
approved Quality Plans.

Hydrostatic test for the hot water distribution piping shall be conducted at site after complete
erection. The test pressure and duration shall be as per Data Sheet-A.

TEST AT SITE:

The Cooling Tower as a whole shall be tested at site to check and ascertain that the
performance meets the requirements of the specification. It is the responsibility of the vendor to
conduct the performance test of the cooling tower and prove the specified parameters to the
satisfaction of the purchaser. The test shall be witnessed by the purchaser/ customer's
representative or both, for which 15 days clear notice will be given to purchaser by the vendor.

The performance test of the cooling tower shall be carried out in accordance with cooling tower
Institute Bulletin No. ATP 105 Acceptance test for Industrial Cooling Tower.

The details of the proposed test procedure shall be submitted by the vendor sufficiently in
advance of the commencement of test for the review and approval of the purchaser.

Necessary correction curves required for correcting the test results for any difference in test and
guaranteed design condition shall be furnished by the supplier for approval along with the
proposed test procedure.

All testing and calibrating instruments required for the site performance test shall be arranged
by the cooling tower supplier without any extra cost. All instruments used by the supplier shall
be duly calibrated from a recognised Institution and the same is to be arranged by the supplier.

PERFORMACNE GUARANGTEE, TOLERANCE & PENALTIES:
Each equipment shall be guaranteed to meet the performance requirement as specified.

The tests shall be conducted at the manufacturer's works/ site in accordance with this
specification and rectification of all defects shall be satisfactory done without charging any extra
amount to purchaser.

The performance test shall be carried out at site as specified and all defects shall be
satisfactorily rectified within a time period decided by purchaser. No extra amount shall be
charged to purchaser for such rectification. After rectification, retesting will be done by
purchaser/ customer's representative without any extra cost to purchaser till satisfactory
performance is achieved.

The vendor shall submit performance curves for the cooling tower showing variation in
performance from the design duty point with change in approach to wet bulb temperature,
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cooling range, water loading of the tower.

The vendor shall guarantee the performance of the whole cooling tower plant to meet the
specifications when tested in accordance with cooling tower institute acceptance test code ATP-
105, performance curves as per ATP-105 shall be furnished by the vendor.

If any defects are observed, the bidder shall rectify the same without extra cost to the
purchaser. Even after rectification if the guaranteed performance is not achieved, then for every
increase of 0.5 degree C or part thereof in the cold water temperature over design conditions, a
sum as specified in data Sheet-A shall be paid by vendor to the purchaser for shortfall of
guarantee, for the cooling tower.

In case the cold water temperature exceeds the acceptable limits of purchaser, the whole plant
will be rejected and the vendor shall refund the entire money paid to him together with any
penalty levied otherwise.

SPECIAL CLEANING PROTECTION & PAINTING:

All equipment shall be neatly finished. All exposed metal/ concrete/ wooden surface shall be
smooth and free from burrs/ projections.

The metal surfaces to be painted should be accessible, suitable for priming and affording
maximum protection throughout the life of the plant. The surface preparation shall be done
either mechanically or chemically by one or more of the methods as given in 1S-1477 (Part-I)
and shall include the following:

a) Removal of oil, grease, dirt and swarf etc., as per Section 6.1 of IS-1477 (Part-I).

b)  Removal of rust and scale etc., as per Section 6.2 of IS-1477 (Part-1).

c) Sand blasting/ shot blasting as per Section 6.2.4 of I1S-1477 (Part-I) or wire brushing and
picking as specified in Data Sheet-A.

INSIDE SURFACE OF PIPING & VALVES IN HOT WATER RISERS:

The inside surfaces of the piping and the valves which are in contact with water and which are
not made of stainless steel or other corrosion resistant materials shall be painted with coal tar
based epoxy paint of approved make and quality over a coat of Zinc Chromate Primer. The
thickness of cured coating shall be as specified in Data Sheet-A.

Outside Surface of Piping (Buried):

Surface treatment as specified in Data Sheet-A.
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8.3.2 Coating/ wrapping/ concrete lining as specified in Data Sheet-A.

8.4 Outside Surface or Piping (Exposed):

8.4.1 Surface treatment as specified in Data Sheet-A.

8.4.2 One coat of red oxide primer.

8.4.3 Synthetic enamel paint of approved shade, make and quality. The thickness of cured coating
shall be as specified in Data Sheet-A.

8.5 All steel parts used for cooling tower construction shall be hot dip galvanised as per 1S-4736
after shop fabrication. The external surfaces of the flow regulating valves access platform,
access door and also the hoisting derrick subjected to hot water fumes shall also be thoroughly
cleaned and treated and shall be coated with rust preventing paints.

8.6 All parts shall be properly boxed, crated or otherwise protected for transportation. Exposed
metal finished surfaces shall be thoroughly greased before transportation.

8.7 The external and internal surfaces of the tower shall also be painted.

9.0 DRAWING AND DATA AFTER AWARD OF CONTRACT:

The vendor shall furnish drawings and other technical documents as given in Data Sheet-C,
enclosed with the specification.

10.0 SPECIAL TOOLS & TACKLES:

Special tools & tackles, if any, shall be included in scope of supply by the vendor. A list giving
description of such tools & tackles shall be furnished by vendor.
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DATA / DOCUMENTS TO BE FURNISHED BY VENDOR AFTER AWARD OF
CONTRACT

General Arrangement drawing of complete cooling tower (showing plan, front elevation
and side elevation) incorporating principal dimensions limits of scope of supply of piping,
limits of civil works included, showing extent of platforms, walk ways, handrails, access
doors staircase, end wall derrick etc. and the limits of scope of supply of electrical works.

General Arrangement drawing of Cooling Tower basin indicating overflow and
desludging arrangement.

General Arrangement and Sectional Assembly drawings pertaining to the following
components of the Cooling Tower.

a) Tower fill with supporting arrangement.
b) Drift eliminator installation and details.

c) Complete hot water distribution system including flow regulating valves, distribution
basin/ pipes and nozzles etc.

Arrangement drawing of the cold water outlet chambers and sludge pits incorporating
also the arrangement of screens, gates, valves and piping terminal details.

Cooling tower performance curves showing wet bulb temperature V/s. cold water
temperature for design cooling range, 90% cooling range and 110% cooling range at
90% ,100% and 110% of design flow.

Detailed GA and sectional assembly drawing of BF valves in hot water risers indicating
materials of construction of various components.

General Arrangement and cross-sectional assembly drawings of sludge pumps and
motor drives along with their performance curves.

Electrical drawings and data.

) Cable Schedule

ii) Cable tray and trench layout.

1) Drawing on illumination system of cooling tower structure including wiring
diagram showing conductor and conduct sizes and design calculation.

V) Drawing on Aviation Obstruction Lighting System.

) Drawing on grounding system inclusive of lighting protection system.




TITIF - SPECIFICATION NO.

PE-TS-999-165-N004

DATA SHEET -C VOLUME :
FOR SECTION :
NATURAL DRAFT COOLING TOWERS

REV. NO. | DATE: 22.03.2003

10.

11.

12

13.

14.

15.

Vi) Drawing of lighting sub-distribution board & junction boxes.

Drawings, data and calculation on civil works :

[)  Design calculations for strength and suitability showing justification for size of
members chosen for all structural components of cooling towers inclusive of
prestressed concrete fill where applicable. All civil and structural design
calculations shall be furnished by the supplier for approval of the purchaser.

i)  Load drawings setting out clearly and concisely the various loads taken into

consideration for design.

i) Civil drawings for cold water basin, sludge sumps, connecting channels, partitions,
louvers, end walls, longitudinal beams, hot water distribution basin, its covering,
staircase, platforms, cable trenches, etc. all complete.

V) Bar bending details for all reinforced concrete structures.

V) Insert details, anchor bolt details.
Vi) Final painting schedule.

vii)  Other drawings & data as necessary.

Test procedure along with details of tests to be conducted for the offered cooling tower.

Quality Plan along with complete details of the testing and inspection requirements of
mechanical and electrical items of the cooling tower in BHEL format.

Operation and Maintenance Manuals

Field Quality Plan for site activities — viz. Civil works & Erection.

Cooling tower performance test procedure.

SHEET
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ITEMS / COMPONENTS = o = o @ < @ T | k< O
1 PVC FILL & DRIFT ELIMINATOR Y! Y Y Y Y2
2 GATE/ GLOBE/ CHECK VALVES Ya Yb Y Y Y Y3
3 BUTTERFLY VALVES Y Y Y Y Y Y4
3.1 Body (Cast) , Disc (Cast) Ya Yb Y
3.2 Body & Disc both fabricated Ya Y Y Yb Y Y5
3.3 Shaft Ya Ye Yb Y
4 ROLLED & WELDED PIPES. va REFER NOTE — 6 FOR ALL CHECKS
5 WRAPPING & COATING OF PIPES Y7 Y Y Y
6 HOISTS & CHAIN PULLEY BLOCKS Ya Y Y Y Y Y Y8
7 VENTILATION FANS Y? Y Ye Yb Y Y Y Y Y?
8 RE JOINTS Ya Y Y Y10 Y
9 Fiber Glass- Reinforced Pipes The FRP pipes shall conform to CTI-154
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STAGE-IIl (2 X 660 MW) SECTION-VI, PART-B SUB-SECTION-E-23 PAGE
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QUALITY ASSURANCE oy IR =S

CLAUSE NO. N =
Legend/ Notes:

a. One per Heat/Heat Treatment batch/Lot

b. On machined surfaces only of castings and forgings. Also 100% after root run/ back gauging for butt welds and 10% after final butt welds and fillet welds.

C. UT shall be done for shafts with Diameter 50 mm or above & Plates of Thickness 25 mm or above.

1. PVC material shall meet the requirements of CTI Bulletin STD-136. However impact test may be done as per ASTM-D-256 and Flammability test may be
done as per ASTM-D-635 with extinguishing type PVC. Density & VICAT softening temperature tests shall also be conducted.

2. UV exposure shall be carried out on samples, at reputed third party laboratories as per ASTM -G26 method- C/standard specified in engineering portion of
the specification for cooling tower. Impact test before and after UV exposure shall be conducted as per ASTM D-256.

3. Blue matching, Wear travel for Gate valves & reduced pressure test for Check valves shall be conducted as per relevant standards.

4. For POD of Butterfly Valves refer respective engineering section of the technical specification.

5. In case of fabricated construction of Butterfly Valves and companion flanges, UT on Plates of Thickness 20 mm or above for body and disc, and RT on
100% Butt welds shall also be carried out. Welders and WPS shall be qualified as per ASME section -IX. Stress reliving after complete welding shall be
carried out as per ASME Section - IX

6. Tests Quantum of Check
WPS, PQR, Welder Qualification Test 100%

DPT on root run 100% on pipes up to 1200 mm diameter

DPT after back gauging 100% on pipes above 1200 mm diameter

RT/ UT by TOFD Technique/PAUT 5% (covering 100% of "T’-joints)

DPT on finished welds 10%

Hydraulic Test 100%, Test pressure = 1.5 times the design pressure or 2 times the working pressure
whichever is higher.

Note:- After erection, the complete piping system shall be tested at 1.5 times, the design pressure or two times the maximum working pressure whichever

greater. No leakage/seepage is acceptable. Butt weld joints which would not be hydro-tested shall be subjected to 100% RT test/ 100% UT by TOFD

/PAUT Technique.

7. Spark test, adhesion test and material tests for primer & enamel and coal tar tapes as per I1S: 10221 & IS 15337.

8. Ropes shall meet relevant Code requirements. All motions & safety features shall be tested at Works. Full load & 25% overload test shall also be
conducted at works. At site, Full load test shall be conducted with all motions and safety features.

9. One Fan of each type & size will be performance tested as per corresponding Code, for Air Flow, Static pressure, Total pressure, Speed, Efficiency, Power
Consumption, Noise, and Vibration & Temperature rise. Also, all fans shall be subjected to run test of 4 hours during which Noise, Vibration, Temperature
rise & current drawn shall be measured.

10. During Hydraulic & Vacuum test at 30 mm Hg absolute in 3 different positions, the change in Circumference of the Arch should not be more than 1.5%.
Permanent Set, after 24 hours of the test, should not exceed 0.5% of Arch.

1. Tests on Rubber for Tensile, Elongation, Hardness, Hydraulic Stability as per ASTM D-471, Ozone Resistance test as per IS: 3400 Part 20, Aging test,

Adhesion strength of Rubber to Fabric and Rubber to Metal shall be carried out.

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION
STAGE-IIl (2 X 660 MW) SECTION-VI, PART-B SUB-SECTION-E-23 PAGE
EPC PACKAGE BID DOC NO.: CS-4540-001A-2 COOLING TOWER (NDCT) 20F2




. CUSTOMER: : :
HHE BIDDER/VENDOR QP NO.PE-QP-999-100-M004 [ REV.00DT.31.03.99 | SPEC. TITLE
SHEET 1 OF 3 SYSTEM POWER CYCLE/ LP VALVES | ITEM: GATE/ GLOBE VALVE SECTION VOLUME
S.NO. | COMPONENT/ CHARACTERISTICS CATE- | TYPE/METHOD EXTENT | REFERENCE ACCEPTANCE | FORMAT AGENCY REMARKS
OPERATION CHECKED GORY OF CHECK OF DOCUMENT NORMS OF
CHECK RECORD P W v
1.0 | MATERIALS
1.1 | BODY,BONNET, 1. PHYS,CHEM,PROPS MA | PHYS,CHEM. ONE/HEAT | APPD.DRG./ | APPD.DRG. | TESTCERT. | 3/2 2 1 | CORRELATION
YOKE,WEDGE/DISC, TESTS TECH.SPEC. | TECH.SPEC. REQD. FOR BODY
SPINDLE, BODY BONNET, SPINDLE -
SEAT, BACK SEAT, FOR GREY C.I. ONLY
THRUST PLATE PHYS. TEST.
2. HEAT TREATMENT MA | REVIEWOFHT. | 100% -DO- -DO- H.T.CHART | 32 2 1
CHART
3. SURFACE DEFECTS MA | VISUAL 100% MSS-SP-55 MSS-SP-55 INSPN. 312 2 1
REPORT
1.2 | BODY & BONNET 1. SURFACE DEFECTS CR | PT/MT 100% ANSI B16.34 ANSI B16.34 -DO- 32 | 21 -
FOR RATING 900 & AND TECH. AND TECH.
ABOVE (ALSO FOR SPEC. SPEC.
LOWER RATING IF | 2. SUB-SURFACE CR | RTUT 100% ANSI B16.34 ANSI B16.34 -DO- 32 - 2,1 FILM REVIEW BY
REQUIRED IN DEFECTS AND TECH. AND TECH. BHEL
SPEC.) SPEC. SPEC.
1.3 | ACTUATORS
1. ELECTRIC 1. TORQUE TESTING & MA | tMECH., ELEC. 100% TECH. SPEC./ | APPD.DRG./ | INSPN. 3 21 | 1* | *BHEL TO WITNESS
ACTUATORS SETTING OF TORQUE ITESTS APPD.DRG./ | DATASHEET./ | REPORT IF QTY. MORE THAN
SWITCH L DATA SHEET/ | 15:9334 10/ TYPE
\ 1S:9334
2. TRAVEL/STROKE MA |}
3. TRAVEL TIME MA |}
4. OPERATION OF LIMIT MA |}
SWITCH {
5. MANUAL OPERATION MA |}
THROUGH HAND {
WHEEL L
6. OPERATION TEST MA |}
WITH POWER {
SUPPLY VARIATION {
ENERGISES TO |
OPEN/CLOSE \
7. IR,HV,IR MA |}
8.DEGREE OF MA | WATER, DUST UTYPE TECH. SPEC./ | APPD.DRG./ | 3RD PARTY 3 - 2,1
PROTECTION TEST APPD.DRG./ | DATASHEET/ | TEST CERT.
DATA SHEET/ | 1S:9334
1S:9334
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER’S/ VENDOR'S COMPANY SEAL




H [l BIDDER/VENDOR QP NO.PE-QP-999-100-M004 | REV. 00 DT.31.03.99 SPEC. TITLE
SHEET 2 OF 3 SYSTEM POWER CYCLE/ LP VALVES | ITEM: GATE/ GLOBE VALVE SECTION VOLUME
S.NO. | COMPONENT/ CHARACTERISTICS CATE- | TYPE/METHOD EXTENT REFERENCE ACCEPTANCE | FORMAT AGENCY REMARKS
OPERATION CHECKED GORY OF CHECK OF DOCUMENT NORMS OF
CHECK RECORD w Vv
2. PNEUMATIC 1. LEAK TIGHTNESS CR PNEUMATIC TEST | 100% APPD. DATA NO LEAKAGE INSPN. 3 2,1 1* *BHEL TO WITNESS
ACTUATORS AT 1.2 X DESIGN SHEET/MFG. REPORT IF QTY. MORE
STD. THAN 10/ TYPE
2. ACCURACY CR CALIBRATION 100% -DO- APPD. DATA CALIBRATION 3 2,1 1*
SHEET/MFG. REPORT
STD.
3. SIMULATION CR OPERATION AT 100% -DO- -DO- INSPN. 3 2,1 1*
(OPERATION, AIR TO RATED REPORT
OPEN/CLOSE) PRESSURE
2.0 SSISTELLITE 1. SURFACE DEFECTS CR P.T 100% ASTME:165 & ANSI B16.34 & -DO- 3/2 2,1 2,1 FOR 900 CLASS &
DEPOSIT ON DISC/ TECH.SPEC. TECH.SPEC. ABOVE TO BE
BODY SEAT/BACK WITNESSED BY
SEAT BHEL
3.0 IN-PROCESS
INSPECTION
3.1 MACHINING OF ALL | 1. DIMENSIONS, MA MEAS.,VISUAL 100% MFG.DRG. MFG.DRG. LOG BOOK 32 - -
COMPONENTS WORKMANSHIP AND
FINISH
3.2 WEDGE/DISC, BODY | 1. HARDNESS MA TESTING 100% APP.DRG. APP. DRG./ TEST CERT. 3/2 - 2,1
SEAT RING, BACK ANSI B16.34
SEAT, SPINDLE,
THRUST PLATE
3.3 SPINDLE, BODY 1. SURFACE DEFECTS CR P.T. 100% ANSI B16.34 ANSI B16.34 -DO- 3/2 - 2,1
SEAT RING, AND TECH. AND TECH.
WEDGE/DISC, BACK SPEC./ SPEC.
SEAT
3.4 WEDGE/DISC & 1. LAPPING CR BLUE MATCHING 100% UNIFORM METAL TO METAL INSPN. 3/2 - 2,1
SEAT RING, CONTACT REPORT
SPINDLE AND BACK
SEAT
4.0 ASSEMBLY 1. DIMENSIONS MA MEAS. 100% APPD.DRG. APPD.DRG. -DO- 32 2,1 -
2. WEAR TRAVEL MA MEAS. 100% -DO- -DO- -DO- 32 2,1 - FOR GATE VALVES
ONLY
3. VALVE LIFT MA MEAS. 100% -DO- -DO- -DO- 3/2 2,1 -
5.0 TESTING
5.1 BODY, SEAT, BACK 1. LEAK TIGHTNESS OF CR HYDRAULIC TEST | 100% APPD. DRG./ NO LEAKAGE I.R./IBRTC (IF 3/2 2,1 -
SEAT BODY TECH. SPEC. REQD)
2. LEAK TIGHTNESS OF CR -DO- 100% -DO -DO- -DO- 3/2 21 -
BACK SEAT AND SEAT
3. LEAK TIGHTNESS OF CR PNEUMATIC TEST | 100% -DO -DO- -DO- 32 21 -
SEAT
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/ VENDOR'S COMPANY SEAL




. CUSTOMER: : :
H [l BIDDER/VENDOR QP NO.PE-QP-999-100-M004 | REV. 00 DT.31.03.99 SPEC. TITLE
SHEET 3 OF 3 SYSTEM POWER CYCLE/ LP VALVES | ITEM: GATE/ GLOBE VALVE SECTION VOLUME
S.NO. | COMPONENT/ CHARACTERISTICS CATE- | TYPE/METHOD EXTENT REFERENCE ACCEPTANCE | FORMAT AGENCY REMARKS
OPERATION CHECKED GORY OF CHECK OF DOCUMENT NORMS OF
CHECK RECORD w Vv
5.2 SEAT & BACK SEAT 1. LEAK TIGHTNESS OF CR HYDRUALIC TEST | 100% APPD. DRG./ NO LEAKAGE I.R./IBRTC (IF 3/2 21 -
FOR MOTORISED/ SEAT TECH. SPEC. REQD)
PNEU. VALVES
WITH ACTUATOR
53 OPERATION AL
TESTING
1. MANUALLY 1. SMOOTH & FULL CR MANUAL 100% TECH. SPEC. SMOOTH INSPN. 3/2 2,1 -
OPERATED VALVES | OPENING AND CLOSING OPERATION REPORT
OF VALVES &
CLEAR BORE
2.MOTOR /PNEU 1. ASCENDING& CR ELEC. 100% APP. DRG./ APP. DRG./ INSPN. 3/2 2,1 -
OPERATED VALVES | DESCENDING LIFT TECH. SPEC./ TECH. SPEC./ REPORT
CHARACTERISTIC 1S:9334 1S:9334
2. LIMIT/TORQUE CR ELEC. 100% APP. DRG./ TECH. SPEC./ INSP. REPORT 3/2 2,1 -
SWITCH SETTING FOR TECH. SPEC./ APPD.DRG
OPENING AND CLOSING 1S:9334
TIME
6.0 COMPLETE VALVES | 1. OVERALL DIMENSION MA MEAS SAMPLE APPD.DRG APP.DRG. -DO- 3/2 2,1 -
7.0 END CONNECTION 1. DIMENSIONS MA MEAS. 100% APPD. DRG. / APPD. DRG. / -DO- 3/2 2,1 -
DETAILS RELV.STD RELV.STD
2. SURFACE DEFECTS CR PT 100% ASTME:165 NO DEFECTS TEST CERT. 3/2 2 1
FOR B.W. ENDS
8.0 FINAL INSPECTION 1. CLEANLINESS & MA VISUAL 100% APPD. DRG./ APPD. DRG./ INSPN. 3/2 - 2,1
COMPLETENESS TECH. SPEC. TECH. SPEC REPORT
9.0 PAINTING 1. SURFACE Ml VISUAL 100% TECH. SPEC. TECH. SPEC. INSPN. 3/2 - 2,1
PREPARATION REPORT
2. UNIFORMITY & M MEASUREMENT 100% -DO- -DO- -DO- 3/2 2 1
THICKNESS
10.0 PACKING AS PER BHEL TECH. MA VISUAL 100% AS PER BHEL AS PER BHEL -DO- 3/2 - 2,1
SPEC TECH. SPEC. TECH. SPEC
ABBREVIATIONS
CR = CRITICAL CHARACTERISTIC P = PERFORMED BY w = WITNESSED BY V =VERIFIED BY
MA =MAJOR CHARACTERISTIC 1 = PURCHASER (BHEL) 2 = VENDOR 3 =SUB VENDOR OF THE VENDOR
MI = MINOR CHARACTERISTIC
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/ VENDOR'S COMPANY SEAL




CUSTOMER : PROJECT : SPEC. NO
OUALITY PLAN BIDDER/VENDOR QP NO.PE-QP-999-100-MO41 | REV.00 DT. 31.03.99 VOLUME: II-B
SHEET 1 OF 3 SYSTEM: ITEM: PIPES & FITTINGS SECTION D
S.NO. | COMPONENT/ CHARACTERISTICS CATE | TYPE/METHOD EXTENT | REFERENCE ACCEPTANCE | FORMAT AGENCY REMARKS
OPERATION CHECKED GORY OF CHECK OF DOCUMENT NORMS OF
CHECK RECORD P W VvV
10.0 | MATERIAL
CONTROL
110 | PIPES 1. PHY. CHEM. PROPS, | MA PHY, CHEM . TESTS | TECH. APPD.DATA | APPD. DATA | MFR.TC/ 3 |- 21 | SAMPLE
(MILL MADE) DIMENSIONS, MEASUREMENTS, | SPEC.,, SHEET/ SHEET/ LAB REPORT IDENTIFICATION BY
SURFACE FINISH, VISUAL EXAM, 1S:4711 TECH. SPEC. | TECH. SPEC. BHEL
HEAT TREATMENT VERI. OF HT
(IF APPLICABLE), CHART
LEAK TIGHTNESS HYDRO TEST
120 | FITTINGS 1. PHY, CHEM. PROP., MA PHY., CHEM. 1/HEAT -DO- -DO- -DO- 32 |- 21 | -DO-
TESTS
2. DIMNS., MA MEASUREMENTS, | 100% -DO- -DO- -DO- 32 |- 21
SURFACE  FINISH, VISUAL EXAM,
HEAT TREATMENT VERI. OF HT
(IF APPLICABLE) CHART
130 | PLATE FOR 1. PHY. CHEM. PROP., MA PHY., CHEM. 1/CAST -DO- -DO- -DO- 3 |- 21 | -DoO-
FLANGES, TESTS
FABRICATED 2. DIMNS., MA MEASUREMENTS, | 100% -DO- -DO- -DO- 3 |- 21
PIPING AND SURFACE FINISH, VISUAL EXAM
FORGINGS FOR HEAT TREATMENT VERI. OF HT
FLANGES (IF APPLICABLE) CHART
200 | INPROCESS
CONTROL
2.1.0 PIPES, FITTINGS, 1. DIMNS. INCLUDING MA MEASUREMENTS, | 100% MANUFAC- MANUFAC- I.R 3/2 - 2,1
FLANGES - THINNING, OVALITY, VISUAL EXAM. TURING DRG. TURING
MACHINING, FINISH, WRINKLES ETC. DRG.
BENDING
2.2.0 WELDING 1. CORRECTNESS MA EXAM 100% 1S:7307/ 1S:7307/ FORMAT OF 3/2 - 2,1
PROCEDURE ASME - IX ASME - IX 1S:7307/
SPECIFICATION ASME - IX
230 | PROCEDURE 1. WELD SOUNDNESS MA PHY. TESTS ASME IX | 1S:7310/ 1S:7310/ FORMATOF |32 |21 |-
QUALIFICATION 1S:7310 ASME - IX ASME - IX 1S:7310/
AND WELDER'S 1S:7307 ASME - IX
QUALIFICATION
2.4.0 WELD FIT-UPS 1. DIMNS., MA MEASUREMENT, 100 % W.P.S, W.P.S, I.R 3/2 2 1
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/ VENDOR'S COMPANY SEAL




CUSTOMER : PROJECT : SPEC. NO
OUALITY PLAN BIDDER/VENDOR QP NO.PE-QP-999-100-MO41 | REV.00 DT. 31.03.99 VOLUME: II-B
SHEET 2 OF 3 SYSTEM: ITEM: PIPES & FITTINGS SECTION D
S.NO. | COMPONENT/ CHARACTERISTICS CATE | TYPE/METHOD EXTENT | REFERENCE ACCEPTANCE | FORMAT AGENCY REMARKS
OPERATION CHECKED GORY OF CHECK OF DOCUMENT NORMS OF
CHECK RECORD P W Vv
ALIGNMENT, VISUAL APPD. APPD.
ORIENTATION DRGS. DRGS.
250 | WELDS
A) BUTT WELDS
WITH JOINT
EFFICIENCY
OF1.08&0.9
I) ROOT RUN l) WELD DEFECTS MA PENETRANT 100% 1S:3658/ ASME VIl INSPN. 3 |2 |1
TEST ASTME 165 | DIV.I REPORT
ASME B 31.1
ii) FINAL RUN ) WELD DEFECTS MA -DO- 100% -DO- -DO- -DO- 32 |2 |-
RADIOGRAPHY | 100% FOR | ASMEB311 | ASMEB31.1 | -DO- 32 |- 2/1 | FILMS TO BE
TEST JT. EFF. SHOWN TO BHEL
1.0 & 10% FOR APPROVAL
FOR JT.
EFF. 0.9
B) OTHER BUTT 1. WELD DEFECTS MA PENETRANT 100% 1S:3658/ ASMEB31.1 | INSPN. 32 |21 |-
WELDS WITH JOINT |  (FOR ROOT RUN & FINAL TEST ASTM E 165 REPORT
EFF. LESS THAN 09 | RUN)
300 | COMPLETE PIPE 1. WORKMANSHIP CR MEAS, VISUAL, 100% APPD. DRGS. | APPD. LR, 32 |21 |-
WORK & PIPES AND FINISH, DIMNS., HYDRO TEST AT DRGS.,
INCLUDING ORIENTATION, 1.5 X DESIGN NO LEAKAGE
GALVANIZED/ LEAK TIGHTNESS PRESS.
RUBBER LINED
PIPING (BEFORE
GALVANIZING/
RUBBER LINING)
310 | COMPLETE PIPE 1. FREEDOM FROM MA VISUAL 100% 1S:4736/ 1S:4736/ INSPN. 32 |21 |-
WORK SURFACE DEFECTS IS 2629 & IS 2629 & REPORT
(DULY GALVANIZED TECH. SPECN. | TECH.
AS APPLICABLE) SPECN.
2. UNIFORMITY OF MA DIP TEST SAMPLING | IS 2633 & IS 2633 & -DO- 32 |21 |-
COATING ASPERIS | TECH. SPECN. | TECH.
SPECN.
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/ VENDOR'S COMPANY SEAL




vs T
CUSTOMER : PROJECT : SPEC. NO
OUALITY PLAN BIDDER/VENDOR QP NO.PE-QP-999-100-MO41 | REV.00 DT. 31.03.99 VOLUME: 1I-B
SHEET 3 OF 3 SYSTEM: ITEM: PIPES & FITTINGS SECTION D
S.NO. | COMPONENT/ CHARACTERISTICS CATE | TYPE/METHOD EXTENT | REFERENCE ACCEPTANCE | FORMAT AGENCY REMARKS
OPERATION CHECKED GORY OF CHECK OF DOCUMENT NORMS OF
CHECK RECORD P w \%
3. MASS OF ZINC COATING | MA STRIP TEST -DO- IS 4736/ IS 4736 & -DO- 3/2 2,1 -
IS 6745 & TECH.
TECH. SPECN. | SPECN
5. ADHESION MA ADHESION TEST -DO- 1S-2629/ IS-2629/ -DO- 3/2 2,1 -
IS 4736 & IS 4736 &
TECH. SPECN. | TECH.
SPECN
3.2.0 COMPLETE PIPE
WORK (RUBBER [ ------mmme- AS PER QUALITY PLAN FOR RUBBER LINING----------
LINING AS
APPLICABLE)
4.0.0 PAINTING AND 1. SURFACE PREPARATION, [ MA VISUAL EXAM, 100% APPD. APPD. I.R, MFRS 3/2 - 21
PACKING DFT, NO. OF COATS, MEASUREMENT PROCEDURE PROCEDURE | CHECK LIST
SOUNDNESS OF
PACKING, MARKING ETC.

BHEL

PARTICULARS

BIDDER/VENDOR

NAME

SIGNATURE

DATE

BIDDER'S/ VENDOR'S COMPANY SEAL




MANUFACTURER/ BIDDER/ - .
SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN SPEC. NO : PE-TS-XXX-100-N002 DATE:
CUSTOMER : QP NO.: PE-QP-999-100-N00S5, Rev-02 DATE: 6-May-2020
PROJECT: PO NO.: DATE:
ITEM: Sump Pump/Submersible SYSTEM: Plant SECTION: 11 SHEET Page 1 of 3
Pump Water/Common :
S. COMPONENT |[CHARACTERISTI | CLA TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT | AGEN REMARKS
NO. & CS SS CHECK OF CHECK DOCUMENT NORMS OF CY
OPERATIONS RECORD
1 2 3 4 5 6 7 8 9 * xox
M | CN DM C|N
1.0 RAW MATERIAL
: . 1/ 1/ . .
. Mechanical and Mechanical and Approved Drawing/ Relevant Material Lab Report/
I1a | Pump Casing Chemical properties CR Chemical Analysis Heat / Heat / Data sheet specification MTC VIR V|V
Batch Batch
. . 1/ 1/ . .
Mechanical and Mechanical and Approved Drawing/ Relevant Material Lab Report/
11b | Impeller Chemical properties CR Chemical Analysis Heat / Heat / Data shect specification MTC VIR V|V
Batch Batch
All All
Heat treatment of . . . .
12 Stainless Stecl Heat Cycle MA Verification of HT Batche | Batche Releyant Materlal Releyant Matenal Correlated Jliplvlv
. chart s S specification specification HT charts
Castings
Mechanical and Mechanical and Approved Drawing/ Relevant Material Lab Report/
Bars / forgings for Chemical Properties R Chemical Analysis I/Bar | 1/Bar Data sheet specification MTC VP V|V
1.3 pump and motor Dimensions MA Measurement 100% 100% i\)/l;r:xif;\;turers Manufacturers Drawing IR NIP| V|V
shafts
Internal defects for 40— (g uT 100% | 100% | ASTM A-388 Refer Note 2 IR Jip|v|v
mm and above diameter
Cable Type: PVC Routine TC and !
insulated, mutti acceptance TC as per 1S ; Approved Datasheet / Approved Datasheet / IS Compliance certificate to be
141 core, copper 694/I51554, Lengthand | ™A | Measurement 100% | 100% | | '604/151554 694/151555 R&ETC | V| PV V| o ted by Vendor
conductor size
1.5 | Bearings Make, Bearing No,, MA | Visual Examination | 100% | 100% | Manufacturers Std Manufacturers Std IR VP |v]-
Surface finish
2.0 INPROCESS CONTROL
. . Manufacturers Log book / [ ]
0,
21 All Components Visual Defects MA Visual 100% 100% Drawing No harmful defects R NIP|V|V
Dimensions MA Measurement 100% 100% II\)/Ianu'facturers Manufacturers Drawing Log book / yiP|V]|V
N rawing IR
. . Test Pressure=2 times duty point
22 qup,dxscharge Leak tightness CR Hydrp test (Dpratlon 100% 100% Refer Remark. No leakage IR Y| P| W| V| pressure OR 1.5 times pump shut
casing 30 minutes min.) ) P
off head, whichever is higher
BHEL BIDDER/ SUPPLIER [ FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No: )
Sign & Date \ Name Sign & Date Name Seal Sign & Date Name Seal
Prepared A % Checked w | 3° Reviewed
by: 20)0|Girish Chandra |by: 4 Hohit Kumar by
Reviewed ’:/\? Reviewed o Approved
by: N —  |Vishal Kumar |by: f(\\/iﬂ Ritesh Kumar by:
1 Lo, |Yadav Jaiswal
] , T AR

w\ﬂ \«v— v




MANUFACTURER/ BIDDER/ . .
EC. - PE-TS- -100-NO DH
SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN SPEC. NO : PE-TS-XXX-100-N0o2 DATE
CUSTOMER : QP NO.: PE-QP-999-100-N005, Rev-02 DATE: 6-May-2020
PROJECT: PO NO.: DATE:
ITEM: Sump Pump/Submersible SYSTEM: Plant SECTION: II SHEET Page 2 of 3
Pump Water/Common
S. [ COMPONENT |CHARACTERISTI | CLA TYPE OF QUANTUM REFERENCE ACCEPTANCE [ FORMAT | AGEN REMARKS
NO. & CS SS CHECK OF CHECK DOCUMENT NORMS OF CY
OPERATIONS RECORD
1 2 3 4 5 6 7 8 9 * *¥
| M JCN D| M C[N]
. . Air test (Duration 30 Air test at 0.5 kg/cm2 ]
Motor Housing Leak tightness CR Minutes min) lTOO% 100% (gauge pressure) No leakage IR vip VJ v
Casing & Impeller . o 5 ) Appendix 8 of
23 (machined surfaces) Surface Defects CR DPT 100% 100% ASTME:165 ASME Sec VIIL Div.1 IR V| P| V| V| Onmachined surface only
24 | Impeller Static & Dynamic CR Static, Dynamic 100% | 100% | 180 1940 1SO 1940 Gr. 6.3 IR vipl vV
residual unbalance | balancing
25 | PumpMotor Shaft | Internal Defects CR UT 100% | 100% | ASTME:388 ;‘SIMw?& Refernote | 15 V| P| V| V| On machined surface only (
Surface Defects | cr DPT 100% | 100% | ASTME:165 ﬁgi‘;g"g’;ﬁ&f“ bt | R V| P| V| V| Onmachined surface only |
3.0 SUB-ASSEMBLY, ASSEMBLY CONTROL
3.1 Pump, Motor, Rotor | Eccentricity (MA Measurement 1 100% 100% T II\)/Irz;r::it;?gcturers Manufacturers Drawing {“lg g book / JVipivliv
32 Pump and Motor Completeness, MA Visual Examination 100% 100% Manuf acturers Manufacturers Drawing IR NIP|V]|V
assembly correctness Drawing ’ |
4.0 FINAL INSPECTION, PAINTING & PACKING )
Performanc
Tech. Spec., Appd.
Q Vs Head, Tech. Spec., Appd. Data | e test
41 r}:,;’"[‘(f’ )Se‘ (Pump* 1 3 v Power, CR Performance test 100% | 100% Ic)a[ri Sshelj;SAfggl Sheet, Appd. Curves, record, Vip|wlv
otor Q Vs Efficiency . urves, 4, HIS Plotted
procedure Curves
Winding resistance
. HV, IR, Locked Rotor. ;
Routine Test on [ 3 i - . Degree of protection shall be IP
42 motor ggﬁl;load, Make type, CR Electrical tests 100% 100% IS 325 Approved Data Sheet IR ViP|lVv]iv 68. HV at 2.5 KV AC for 1
g Minute.
v Visual examination
Strip down after Undue wear, tear and N of Casing & Undue wer, tear and No undue wear, tear and . . .
43 Performance test breakages CR Impeller after 100% 100% breakages breakages R V| P W}V Witnessing one no. of cach type
stripping | ) j
44 | Complete Pump gg::c'fi’s’:“ MA | Visualexamination | 100% | 100% | Approved GA Drg Approved GA Drg R VPV Sj’l‘l“ge“:l‘l‘;fnfftgz“ for accessorics
‘ BHEL ( BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING ) QUALITY | [Sign & Date Do No:
Sign & Pate \ _ Name [Sign & Date Name | |Seal | Sign & Date Name Seal
Prepared H; {AASWC VOV Checked o’ Reviewed .
¢ 20 Giri . aa - :
by: W\ Q)2044Girish Chandra [by: M - Mohit Kumar by:
Reviewed | ‘ Reviewed j—~ Approved
by: ! Vishal Kumar |by: [ f‘L\ Ritesh Kumar by: ’
_— Yadav Jaiswal

4] 2e0

) ~\’\°\‘\ FRLR



MANUFACTURER/ BIDDER/ R .
foT o) | SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN SPEC. NO : PE-TS-XXX-100-N002 DATE:
CUSTOMER : QP NO.: PE-QP-999-100-N005, Rev-02 DATE: 6-May-2020
PROJECT: PO NO.: DATE:
ITEM: Sump Pump/Submersible SYSTEM: Plant SECTION: II SHEET Page 3 of3
Pump Water/Common
S. COMPONENT CHARACTERISTI | CLA TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT | AGEN REMARKS
NO. & CS SS CHECK OF CHECK DOCUMENT NORMS OF CYy
OPERATIONS RECORD
1 2 3 4 5 6 7 8 9 * *x
M C/ N D C|N
Workmanship and
finish, overall
* dimensions
« : ; Visual Exam. .
45 Painting ;F rfa_ce finish, DFT, MA Measurement, 100% 100% Approved Drg/Docs Approved Drg/Docs R V V|V Compliance report by
arkings etc. Aesthetic Manufacturer
Technical Technical Specification / Photograph of packed material to
46 Packing, Marking Soundness of packing MI Visual Aesthetic 100% 100% Specification / A p R V V| - | beverified by BHEL before
pproved procedure i
Approved procedure issuing MDCC.
NOTES:
1. For accessories and bought out items, Manufacturer will submit Compliance for review.
2. For UT test on shaft, defect echo < 20 % full screen height when back wall echo set @ 100 % screen height. Reduction in back wall echo to be <20% Defect height > 20% of FSH is not
acceptable, also loss in backwall echo>20 % not acceptable.
3. IP 68 protection certificate for test conducted on similar motor shall be submitted for review.
4, Compliance for provision of thermic switch for over heating protection of winding, reverse rotation protection device shall be submitted by Manufacurer.
5. For control panel separate QAP is applicable.
6. Before sending the documents for approval, supplier to ensure that "Reference documents" & "acceptance Norms" does contain data required for the Characteristic to be checked” as indicated
in QP.
7. BHEL reserves the right for conducting repeat test, if required.
8. Photographs of packed material to be submitted to BHEL before issuing MDCC.
97Project specific QP to be developed based on customer requirement.
LEGENDS:
*RECORDS, INDENTIFIED WITH "TICK"(V) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DOCUMENTATION, D: DOCUMENTATION
** M: SUPPLIER/ MANUFACTURER/ SUB-SUPPLIER, C: MAIN SUPPLIER/ BHEL/ THIRD PARTY INSPECTION AGENCY, N: CUSTOMER,
P: PERFORM, W: WITNESS, V: VERIFICATION, AS APPROPRIATE
MA: MAJOR, MI: MINOR, CR: CRITICAL, MTC: MILL TEST CERTIFICATE. IR: INSPECTION REPORT GA DRG: GENERAL ARRANGMENT DRAWING
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
¢ ENGINEERING QUALITY Sign & Date Doc No:
Sign & Datq [y _ Name Sign & Date | Name Seal Sign & Date Name Seal
Prepared - Checked (%J/ oW Reviewed i
by: UYQ12020Girish Chandra |by: O [Mohit Kumar by: ’
Reviewed | "¢ Reviewed i~ Approved
by: L\N(/L\@ Vishal Kumar [by: «\fﬁ{ Ritesh Kumar by:
— Yadav Jaiswal
992020 QWYC\\'UDV‘
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MANUFACTURERS NAME & ADDRESS STANDARD QUALITY PLAN PROJECT
vE 77 (AS PER BHEL APPROVED VENDOR LIST) |ITEM: QP NO PACKAGE
Chain Pulley Block With Trolley REV 0 PROJECT No
DATE 20.02.2001 CONTRACTOR
PAGE 10of3
SL. [ COMPONENT & OPERATIONS CHARACTERISTICS CLASS | TYPE OF CHECK | QUANTUM | REFERENCE | ACCEPTANCE | FORMAT OF RECORD AGENCY REMARKS
No OF CHECK | DOCUMENT NORMS
p* lc |n
1 2 3 4 5 6 7 8 9 w10 11
RAW MATERIAL & B/OUT
1|ITEMS:
1.1|HOOKS DIMENSIONS MA MEASUREMENT IS 8610 GR M/1[IS 8610 GR M/P [T.C - -
CHEMICAL COMPOSITION MI LAB ANALYSER
IDENTIFICATION & MA VERIFICATION DRAWING DRAWING &
CORELATIONWITHTC SPECIFCATION
1.2|LOAD CHAIN DIMENSIONS MEASUREMENT 100% 1S 6216 IS 6216 MFR'S TC - -
BREAKING STRENGTH TENSILE TEST
1.3|RAW MATL FOR CHEMICAL COMPOSITION MA LAB ANALYSIS ONE SPECS AS PER |RELEVANT TC
GEAR/RATCHET SAMPLE
PAWL/RATCHET WHEEL PER LOT APPD. DRG. STANDARD
1.4|LOAD CHAIN WHEELS TENSILE STRENGTH MA TENSILE TEST ONE SPECS AS PER |RELEVANT TC
SAMPLE APPD. DRG. STANDARD
PER LOT
LEGNDS
* RECORDS INDENTIFIED WITH 'TICK( ) SHALL BE

MANUFACTURER/ SUB
CONTRACTOR

CONTRACTOR

SIGNATURE

ESSENTIALLY INCLUDED BY CONTRACTOR IN QA
DOCTIMENTATION

** M: MANUFACTURER/SUBCONTRACTOR

C: CONTRACTOR NOMINATED INSPECTION AGENCY(BHEL)
N: CUSTOMER

INDICATE 'P' PERFORM"W" WITNESS AND "V" VERIFICATION
AS APPROPRIATE " CHP" CUSTOMER SHALL IDENTIFY IN
COLUMN"N"

REVIEWED BY

NAME & SIGN OF APPROVING AUTHORITY &SEAL




MANUFACTURERS NAME & ADDRESS

STANDARD QUALITY PLAN

PROJECT

FvT s o (AS PER BHEL APPROVED VENDOR LIST) |ITEM: QP NO PACKAGE
Chain Pulley Block With Trolley REV 0 PROJECT No
DATE 20.02.2001 CONTRACTOR
PAGE 20f3
Sl. [ COMPONENT & OPERATIONS CHARACTERISTICS CLASS | TYPE OF CHECK | QUANTUM | REFERENCE | ACCEPTANCE | FORMAT OF RECORD | ~ AGENCY REMARKS
No OF CHECK | DOCUMENT NORMS
D" v fc [n
1 2 3 4 5 6 7 8 9 ** 10 11
2|PROCESS

2.1|HOOKS PROOF LOAD MA LOAD TEST 100% |1S 8610 IS 8610 IR P (W

DPT AFTER PROOF LOAD MA 100% [ASTM 709 ASTM 709 IR w
2.2|RACHET PAWL/RACHET WHEEL |HARDNESS MA HARDNESS TESTER 100% |1S :1832 IS : 3832 IR P (W

SURFACE CRACKES MA DPT 100% |ASTME W
2.3|LOAD CHAINS PROOF - LOAD MA LOAD TEST 100% (1S : 6216 15:6216 MFR'S P

3|FINAL INSPECTION

3.1|COMPLETE ASSEMBLY PROOF LOAD TEST CR LOAD TEST 100% |1S: 3832 IS: 3832 IR P (W |w

OPERATIONAL EFFORT MA LOAD TEST RANDOM  [IS: 3832 IS: 3832 IR P (W |w

HEIGHT OF LIFT MA MEASUREMENT 100% |1S: 3832 IS: 3832 IR P W |w

SWIVELLING OF HOOK MA VISUAL 100% [1S: 3832 Is: 3832 IR P (W |w

LEGNDS
* RECORDS INDENTIFIED WITH TICK( ) SHALL BE

MANUFACTURER/ SUB
CONTRACTOR

CONTRACTOR

SIGNATURE

ESSENTIALLY INCLUDED BY CONTRACTOR IN QA
NOCTIMENTATION

** M: MANUFACTURER/SUBCONTRACTOR

C: CONTRACTOR NOMINATED INSPECTION AGENCY(BHEL)
N: CUSTOMER
INDICATE 'P' PERFORM"W" WITNESS AND "V" VERIFICATION
AS APPROPRIATE " CHP" CUSTOMER SHALL IDENTIFY IN

COLUMN'"N"

REVIEWED BY

NAME & SIGN OF APPROVING AUTHORITY &SEAL




MANUFACTURERS NAME & ADDRESS STANDARD QUALITY PLAN PROJECT
(27 (AS PER BHEL APPROVED VENDOR LIST) |ITEM: QP NO PACKAGE
Chain Pulley Block With Trolley REV 0 PROJECT No
DATE 20.02.2001 CONTRACTOR
PAGE 30of 3
SL. [ COMPONENT & OPERATIONS CHARACTERISTICS CLASS | TYPE OF CHECK | QUANTUM | REFERENCE | ACCEPTANCE | FORMAT OF RECORD AGENCY REMARKS
No OF CHECK | DOCUMENT NORMS
D* M |c |N
1 3 4 5 6 7 8 9 w10 11
3.2|PAINTING CLEANED MA VISUAL AT RANDOM |[SPEC. PE IR P - -
SHADE OF PAINT GOLDEN MA VISUAL AT RANDOM |[SPEC. PE IR P w oW
YELLOW
3.3|NAME PLATE VERIFICATION MI VISUAL 100% |PR PR IR P w |-
3.4|PACKING VERIFICATION MI VISUAL 100% |PR PR IR P w |-
LEGNDS
* RECORDS INDENTIFIED WITH 'TICK'( ) SHALL BE
ESSENTIALLY INCLUDED BY CONTRACTOR IN QA
NOCTIMENTATION
** M: MANUFACTURER/SUBCONTRACTOR
MANUFACTURER/ SUB CONTRACTOR C: CONTRACTOR NOMINATED INSPECTION AGENCY(BHEL) N:
CONTRACTOR INDICATE 'P' PERFORM"W" WITNESS AND "V" VERIFICATION
AS APPROPRIATE " CHP" NTPC SHALL IDENTIFY IN REVIEWED BY
SIGNATURE T TN NAME & SIGN OF APPROVING AUTHORITY &SEAL
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(#iva ¥ o) MANUFACTURER/ BIDDER/ STANARD QUALITY PLAN SPEC. NO: PE-8§-999-100-M008 DATE:
m SUPPLIER NAME & ADDRESS CUSTOMER : QP NO.: PE-QP-999-100-M020 DATE: 05.10.2020
PROJECT: PO NO.: DATE:
ITEM: BUTTEFLY VALVES (WS) | SYSTEM: WATER SYSTEM SECTION: SHEET 1 OF 4
SL COMPONENT & | CHARACTERISTICS CLASS TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT OF AGENCY REMARKS
NO. OPERATIONS CATEGORY CHECK OF CHECK DOCUMENT NORMS RECORD
5 * ek
L e ® ¢ B W O/ N 7 8 9 o B T
1.0 MATERIALS
one TEST | DNE Relevant Relevant material | Material b CORRELATION
1. PHYSICAL MA PHYSICAL TEST BAR/ BAR/ material. specification Test ) W \'4 \ REQUIRED
HEAT Specification Specification Certificate FOR BODY
HEAT
ONE AND COVER
ONE TEST Relevant ; Material WITH MILL
2. CHEMICAL MA s - BaRY I8 material. Re;‘;i?éc";:};”a' Test v TEST
i { i ERTIFICATE
L BODY & DISC HEAT HEAT Specification Cemﬂc.iate o}
SESHNG 3. VISUAL MA VISUAL 100% . MSS - SP- 55 No Defects '”;2;‘2:,?” g g vy
i Approved Approved P/
MA VISUAL 100% Branadure Procndie Test Cert. I T R
4, SURFACE Approved P/
DEFECTS CR MPI 100% - ASTM-E-709 Prscadiis Test Cert. vV W \ Vv
Approved Approved P/
ik i 100% = Procedure Procedure Test Cert. v | Y
ONE TEST Relevant Relay di atarial Material p/
1. PHYSICAL MA PHYSICAL TEST BAR / - material shacmeaiion Test v W \' \'
HEAT specification P Certificate
ONE TEST Relevant ; Material
2, CHEMICAL MA Qe BAR/ : material i L Test y il
HEAT specification P Certificate
Inspection P/
9 i - SP-
3. VISUAL MA VISUAL 100% MSS - SP- 55 No Defects report V W \ \
! 4 Approved P/
MA VISUAL 100% MSS - SP- 55 Pioaliin Test Cert. v W \ \'
1.2 SHAFT 4. SURFACE ] i o Approved R
DEFECTS CR MPI 100% ASTM-E-709 Prasaiie Test Cert. v W \ \%
Approved P/
[+ =T -f= -
CR DPT 100% ASTM-E-165 Besead i Test Cert. v W A" \
5. U.T.(FOR SHAFT 5 Approved Approved P/
DIA >30mm) e s pi Procedure Procedure Jastiapo v W e AL
z Approved
6. IGC TEST ON o AS PER ASTM P/
S.S MATERIAL MA IGC 100% Procedure A262 PR AJE Testreport | wl ¥V
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
[Sign & Date Name Sign & e Name Seal Sign & Date Name Seal
Prepared ! Prabhjyot Singh [Checked é : (@M K. Yadav Reviewed
by: o< 1ol W by: — I w2430 by:
Reviewed | & Sanjay Kumar |Reviewed C \ RK Jaiswal Approved
by: osy{ 1o by: A by:

55{\0\‘5’




MANUFACTURER/ BIDDER/

STANARD QUALITY PLAN

SPEC. NO: PE-85-999-100-M008

DATE:

(@ %o
m SUPPLIER NAME & ADDRESS CUSTOMER : QP NO.: PE-QP-999-100-M020 DATE: 05.10.2020
PROJECT: PO NO.: DATE:
ITEM: BUTTEFLY VALVES (WS) I SYSTEM: WATER SYSTEM SECTION: SHEET 2 OF 4
SL | COMPONENT & | CHARACTERISTICS | CLASS TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT OF AGENCY REMARKS
NO. OPERATIONS CATEGORY CHECK OF CHECK DOCUMENT NORMS RECORD
6 * k
1 i 3 g o M [ CI N 7 8 9 p [MIC[ N
ONE TEST Relevant I Material
1. PHYSICAL MA PHYSICALTEST | BAR/ i material Rele‘éi'i‘ftlcr;‘fi;?a' Test J 5\’; oW
BODY SEAT HEAT specification P Certificate
13 | RING & e i cHemicaL | ONE TEST Roiokinds Relevant material | 'aieral |\ p ||
CLAMPING RING | = TEST 1 et sl specification % w
HEAT specification Certificate
3. VISUAL MA VISUAL 100% 5 MSS - SP- 55 MSS - SP- 55 '”fgsg‘r't"" iy (v
1. MATERIAL MA VERIFICATION 100% i As per Drawing / | As per Drawing / Test y P/ v v
CONFORMANCE OF TC i Rel. Standard Rel. Standard certificate w
14 GEAR BOX AND '?\FFFE‘; Approved Approved
i ACTUATOR 2. GEAR BOX POD MA LIFE CYCLE SIZE/ Refer procedure / procedure / Test A PL y v
(LIFE CYCLE TEST) TEST Note: AWWA C504 AWWA C504 Certificate w
RAER 16 Cl.4.5.859 Cl.4.5.8.5.9
TorauE | 16 |  Cl4585 4.5.85.
ONE TEST TOENSET Relevant Gl | sl 4l
1. PHYSICAL MA PHYSICAL TEST BAR / BAR / material specificalion Test v W \' \"
HEAT HEAT |  specification P Certificate
1.5 FASTENERS ONE TEST/ Relevant i Material
2. CHEMICAL MA CH.fg's'gAL HEAT/SIZE < material Res"e‘;i’i‘é;;:‘;"a' Test N 5\; VL
/LOT specification P Certificate
3. VISUAL & VISUAL & 4 . Inspection P/
DIMENSIONS MA MEASUREMENT | RANDOM - As per Drawing As per Drawing tegort v Wl VY
1. MATERIAL
CONFORMANCE & i As per Drawing / | As per Drawing / Inspection P/
16 GASKETS VISUAL MA VISUAL 100% Rel. Standard Rel. Standard report v W Vi b
INSPECTION
2.0
BODY, DISC, 5 g
2.1 | SHAFT 1. DIMENSIONS MA MEASUREMENT |  100% ; Mag‘:;mg""g i B B il B kv
MACHINING g g
1. SURFACE Approved P/
2.2 | SHAFT DEFECTS MA D.P. TEST 100% - ASTM-E-165 Braaadis Test Report Y W \" A"
ONE TEST . : Test
2.3 S'IESACT BING & 1. HARDNESS MA HARDNESS BAR / s A;gf'sféi‘;;g / A;fle's‘t’;fl";'a"rg ! | certficate | v | P v |V
HEAT i i /Lab report
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
Sign & Date Name Sign & Bate Name Seal Sign & Date Name Seal
Prepared Mwﬁb" Prabhjyot Singh |Checked k*l é: ‘ELH_ [T)ma . K. Yadav Reviewed
Reviewed .LB?[" Sanjay Kumar |Reviewed / RK Jaiswal Approved
he osfe(28 by: e al) .o by:
T

e A
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MANUFACTURER/ BIDDER/

STANARD QUALITY PLAN

SPEC. NO: PE-§5-999-100-M008

DATE:

SUPPLIER NAME & ADDRESS CUSTOMER : QP NO.: PE-QP-999-100-M020 DATE: 05.10.2020
PROJECT: PO NO.: DATE:
ITEM: BUTTEFLY VALVES (WS) i SYSTEM: WATER SYSTEM SECTION: SHEET 3 OF 4
SL COMPONENT & | CHARACTERISTICS CLASS TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT OF AGENCY REMARKS
NO. OPERATIONS CATEGORY CHECK OF CHECK DOCUMENT NORMS RECORD
5 5 =
! . 2 i 5 M [ 7 8 9 p [M[GC [ N
REGULAR
TEMP, PRESSURE Process P/
2.4 | VULCANIZING & TIME MA MEASUREMENT INTEISRVAL - Mfg. Procedure Mfg. Procedure R v w \" \%
TO BE DONE
ON A MOCKUP
PIECE ON
ADHESION ; SAME
! VISUAL TEST, IS 4682 Pt.1 and IS 4682 Pt.1 and Inspection P/
VULCANIZED DEFECTS, MA 1/BATCH - v \ \Y MATERIAL
25 | AND RUBBER THICKNESS MEASUREMENT Approved GA Approved GA report W TOGETHER
LINED ITEMS WITH
VULANIZED
JOB
e IS 4682 Pt.1and | 1S 4682 Pt.1 and Inspection P/
HAREINE 8= e 100 £ Approved GA Approved GA report v W v g
3.0
ONE /
AWWA C504
1. DISC STRENGTH TYPE/ AWWA C504 Test i | P
TEST MA HYDRO TEST SIZE/ CL5.1.4 CL5.1 .:6I3A4SME B cartificate N W Vv Vv
CLASS i
a1 EEQ%I;OF ONE / 2 Refer Note 5
TYPE/ AWWA C504
2. LIFE CYCLE AWWA C504 Test i
TESTING MA HYDRO TEST CLASS/ CL5A 4 CL5.1.4/ ASME B e N W v \
SIZE 16.34
GROUP
CALCULATION/ | ONE/ Procedure as | Procedure as per P/
1, ANALYSIS MA el TYPE/ s ARFELIE) Annex. 111(5) TestReport | Y | (v | V | V
3.2 SEISMIC TEST CLASS/ - : !
SHAKE TABLE SIZE Procedure as Procedure as per P/
2. EXPERIMENT WA TEST GROUP GerAthed ey | - Aokmci | ootReot | v [ [V I Y
4.0
4.1 1. BODY
FINAL HYDROSTATIC MA INTEGRITY 100% © API-598 API-598 TestReport | V [ P | W | V
INSPECTION TEST 3
4.2 2.SEAT 4
HYDROSTATIC MA INTEGRITY 100% B API-598 API-598 Test Report v P W | V
TEST 2
43 3. SEAT AIR TEST MA INTEGRITY 100% API-598 API-598 TestRepot | YV | P | W | V
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
Sign & Date Name Sign & Date Name Seal Sign & Date Name Seal
Prepared <7 | Prabhjyot Singh [Checked w é ]? Yadav Reviewed
2 Mélmlw b ! lﬁ*ﬂe jofz 810 by:
Reviewed Sanjay Kumar |Reviewed ™~ i RK Jaiswal Approved
by: kﬁ?ﬁg 24 by: i e by:
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MANUFACTURER/ BIDDER/

STANARD QUALITY PLAN

SPEC. NO: PE-§5-999-100-M008

DATE:

SUPPLIER NAME & ADDRESS CUSTOMER : QP NO.: PE-QP-999-100-M020 DATE: 05.10.2020
PROJECT: PO NO.: DATE:
ITEM: BUTTEFLY VALVES (WS) [ SYSTEM: WATER SYSTEM SECTION: SHEET 4 OF 4
SL | COMPONENT & | CHARACTERISTICS | CLASS TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT OF AGENCY REMARKS
NO. | OPERATIONS CATEGORY CHECK OF CHECK DOCUMENT NORMS RECORD
) 5 ; =
! A i " > M o/ N 7 8 9 b [MTCT W
4.4 4, DIMENSIONAL &
FINAL VISUAL MA Al 100% s Asperapprnvod | Testrepot | Y [P | WV
INSPECTION INSPECTION sttt tawing Hawing
45 | (contd.) 5. PAINTING & =
CORROSION ; ! B Approved :
Visual & paint = : Approved drawing
PROTECTIION, MA ; 100% = drawing / Rel. Test Report Y|P |W]|V
ADHESION TEST thickness % Standard / Rel. Standard
o
46 6 PACKING (WITH :
END MA Visual 100% Mahoaline | Moounowirs | Pakingiint | ¥ [Pl W | Y
PROTECTION) e TRl
4.7 History
Approved :
It : : : Approved drawing documents
DOCUMENTATION MA izl 100% - | drawing/ Qualy | "/ Quaity Plan | & instruction LERL
manual
NOTES:
1. In case of foreign supplier, all test certificates shall be furnished by the supplier, duly witnessed/verified by supplier's TPI.
2. Calibrated instruments shall be used during inspection, examination and testing.
3. 10% or min. 2 nos. at random by BHEL/Customer & 100% by supplier for each type, size & rating.
4. Following to be noted for packing:
a. Material shall be packed suitably in order to avoid damage of paint and valve during transit and also during storage at site in tropical climate
conditions for a period of 15-18 months.
b. Photographs of the packing just before dispatch for information of PEM.
5. POD (Life Cycle test): Verification of Test Report On Gear Box Earlier Carried Out for NTPC Project / Reputed Customer.
Verification of test reports of pod test on same model/type/size/rating carried out earlier for any BHEL/NTPC/reputed customer project within the last 5
years from the date of bid submission date as mentioned in NIT.
6. The latest revisions/year of issue of all the standard indicated in the QP shall be referred.
7. BHEL reserves the right for conducting repeat test, if required.
LEGENDS: T
*RECORDS, INDENTIFIED WITH "TICK"(Y) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DOCUMENTATION,
** M: SUPPLIER/ MANUFACTURER/ SUB-SUPPLIER, C: MAIN SUPPLIER/ BHEL/ THIRD PARTY INSPECTION AGENCY (TPIA), N: CUSTOMER,
P: PERFORM, W: WITNESS, V: VERIFICATION, AS APPROPRIATE, D: DOCUMENTATION
MA: MAJOR CR: CRITICAL .
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
Sign & Date Name [Sign & Date_ Name Seal Sign & Date Name Scal
Prepared  |° ,ﬁq% Prabhjyot Singh |Checked X o==LoK, K. Yadav Reviewed
by: F el by: v‘ix'“oﬁ‘ by:
Reviewed _Lﬂ;‘;r']f Sanjay Kumar |Reviewed |~ RK Jaiswal Approved
by: x| (u_’) by: L ALY b by:
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TITLE:

NTPC TALCHER, STAGE-IIl (2 X 660 MW)
STANDARD TECHNICAL REQUIREMENTS

TECHNICAL SPECIFICATION
COOLING TOWER

SPEC. NO.: PE-TS-497-165-N001

SECTION: I

SUB-SECTION: IIB

REV.NO. 01 DATE :18.01.23

SHEET 1 OF 1

SECTION - 1IB

STANDARD TECHNICAL SPECIFICATION (ELECTRICAL)



















o
SUB-SECTION-E-42
MOTORS

STAGE-III (2 X 660 MW) SECTION-VI, PART-B
EPC PACKAGE BID DOC NO.:CS-4540-001A-2




CLAUSE NO.

QUALITY ASSURANCE

Tl =N
INT

MOTOR

TESTS/CHECKS

TEMS/COMPONENTS

Visual

Physical Inspection

Metallography

Welding/Brazing(WPS/PQR)
Hydraulic/Leak/Pressure Test

Electrical Characteristics
Magnetic Characteristics

Thermal Characteristics

Run out

Routine & Acceptance tests as

per 1S-4722 /IS- 9283/1S
2148/IEC60034\[EC 60079-1/

1S-12615

Dynamic Balancing
Vibration

Over speed

Tan delta, shaft voltage &
polarization index test

Paint shade, thickness &

adhesion

Plates for stator frame, end
shield, spider etc.

Shaft

<| <| NDT/DP/MPIUT

<

Magnetic Material

<

Rotor Copper/Aluminium

Stator copper

SC Ring

<|=<|=<| |=<| =] Heat Treatment

Insulating Material

<|=<|<|=<|=<

Tubes, for Cooler

<
<

Sleeve Bearing

Stator/Rotor, Exciter Coils

<

Castings, stator frame, terminal
box and bearing housing etc.

<|<|<|<|<|<|<|<|<|<| <| Make/Type/Rating /General

<| XXX [<]<|<]|=<| =<| Mech/Chem. Properties

Fabrication & machining of
stator, rotor, terminal box

< =< |<|<| |<

Wound stator

Wound Exciter

<|<| =<| <<
-<

Rotor complete

Exciter, Stator, Rotor, Terminal
Box assembly

<|=<|=<|=<

Accessories, RTD, BTD, CT,
Space heater, antifriction
bearing, gaskets etc.

< <|=x|x|=<| =< =<|=|=|=x|=|=<|=<|=|<|<]| =<

<| <|x|<|<| =| =<|<|<|<| |=<|x|<|=<[<| =<| Dimensional

TALCHER THERMAL POWER PROJECT
STAGE-IIl (2X660 MW)

EPC PACKAGE

TECHNICAL SPECIFICATIONS

SECTION - VI, PART-B
BID DOC.NO.: CS-4540-001A-2

SUB-SECTION -E-47
MOTOR

Page
10f2




CLAUSE NO.

QUALITY ASSURANCE =

Complete Motor Y Y Y Y YI|Y Y1 Y

Note:
1. The manufacture is to furnish a detailed Quality Plan indicating the practices & Procedure followed along with relevant
supporting documents during QP finalization. However, following methodology to be followed for Inspection Categorization:

Note for LT Motor:

i) Motor rating up to 50 KW: Inspection CAT- lll : Acceptance of Motor up to 50 KW is based on COC of the Manufacturer and Main Contractor
confirming as follows:

“It is hereby confirmed that the above mentioned motor /motors was/ were manufactured taking care of NTPC specific requirements regarding ambient
temp., voltage frequency variation, hot starts, pull out torque, starting KVA/KW, temperature rise, distance between center of stud gland plate and tested
in accordance with approved drawing /data sheets.”

ii) Motor rating above 50 KW & less than 75 KW: Inspection CAT- Il as per NTPC approved MQP: Acceptance of Motor rating above 50 KW & less
than 75 KW is based on NTPC review of Routine Test inspection report as per 1S:12615 - 2018 (including latest revision) duly withessed by main
contractor along with COC of the Manufacturer and Main Contractor confirming as follows:

“It is hereby confirmed that the above mentioned motor /motors was/ were manufactured taking care of NTPC specific requirements regarding ambient
temp., voltage frequency variation, hot starts, pull out torque, starting KVA/KW, temperature rise, distance between center of stud gland plate, space
heater and tested in accordance with approved drawing /data sheets.”

iii) Motor rating 75 KW & above: Inspection CAT-l: As per NTPC approved MQP.

2. Additional routine tests for Flame proof motors shall be applicable as per relevant standard

3. Makes of major bought out items for HT motors will be subject to NTPC approval.

4. Y1 = for HT Motor / Machines only.

5. For LT Motors, stator core stack length & grade, no load loss and winding resistance w.r.t. type tested motor for IE2/IE3 shall be checked/verified in
addition to

Compliance of relevant standard 1S:12615/IEC requirement. In case actual results are not within the tolerance limit as declared by manufacturer during
QP submission,

the motor shall be subjected to efficiency test.

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS SUB-SECTION —E-47 Page
STAGE-IIl (2X660 MW) SECTION - VI, PART-B MOTOR 20f2
EPC PACKAGE BID DOC.NO.: CS-4540-001A-2
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SUB-SECTION-E-29

CABLING, EARTHING
&
LIGHTING PROTECTION

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION

STAGE-III (2 X 660 MW) SECTION-VI, PART-B
EPC PACKAGE BID DOC NO.:CS-4540-001A-2




CLAUSE NO.

QUALITY ASSURANCE

CABLING, EARTHING, LIGHTNING PROTECTION

ATTRIBUTES /
CHARACTERISTICS

ITEMS/COMPONENTS /
SUB SYSTEMS

Proof load*
Deflection test*

Galvanise Test (If Applicable)

specification

specification

Specification

Wall Mounted-Lighting Panel
(1S-513, 1S:5, 1S:2629, 2633,
6745)

=<| Dimension

<| Paint shade, paint thickness, adhesion

=<| Pre-treatment of sheet

<! IP protection
=<| Surface finish

<| HV & IR

<| Routine tests as per relevant standard &

<| Bought out items/Bill of material

=<| Functional

<| Acceptance tests as per relevant standard &

<| Constructional feature as per NTPC

Switch box/junction box/
Receptacles Panel (1S-513,
IS:5, 1S:2629, 2633, 6745)

<

<
<
<
<

<

<
<
<
<

<

<

Cable glands(BS-6121)

Cable lug

Lighting wire (1S-694)

Flexible conduits

Conduits (Galvanise & Epoxy)
IS-9537 & 1S-2629, 2633, 6745

<|<|<|<|<

RCC Hume Pipe (1S-458)

Cable termination & straight
through joint (1S 13573)

<

Cable Trays, bends, tees,
crosses, Flexible supports
system & accessories 1S-513,
2629,2633,6745

< <|<| =<|<|<

Trefoil clamp

Gl flats for earthing & lighting
protection (IS 2062, 2629,
6745,2633)

Gl wire (1S-280)

Y

Fire Sealing System ( BS —476)

Y

Y

Y

.Note:1.This is an indicative list of tests /checks. The manufacturer is to furnish a detailed Quality Plan indicating

the practice and procedure along with relevant supporting documents.

2.* Deflection Test on cable trays and Proof Load test on cable trays support system will be as per details given
in the NTPC technical specification & approved MQP. The above acceptance tests shall be done only on one

sample from each size of offered lot. This test is not applicable on bends, tees & crosses.
3. Make of all items will be subject to NTPC approval.

TALCHER THERMAL POWER PROJECT

STAGE-IIl (2X660 MW)
EPC PACKAGE

TECHNICAL SPECIFICATIONS
SECTION - VI, PART-B

BID DOC.NO.: CS-4540-001A-2

SUB-SECTION -E-29

CABLING, EARTHING &
LIGHTING PROTECTION

Page
10f1
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P: PERFORM W2 WITNESSAND 1\

Format No.: Q5-01-QAI-

ATION,
0

10F 5

CHP; CUSTOMER HOLDPOINT BY MTPC SHALL BE IDENTIFIED UNDER AGENCY COLUMN “N” AS ‘W'

Engg, Div./DAR|

ITEM: LIGI STANDARD QUALITY PLAN R S REVIEWED BY
FIXTURES SWAPNESWAR MISHEA.
(Conventionlan ;pe) |COPFORMING TO CODE : As appicable Date: 91115 VIKRAM TALWAR | A/
VALID UPTO: C1/11/18 SUNIL MALANI /M—/
SiNo [ COMPONENT & CHARACTERISTICS OF | TIPEOFCHECK | QUANTUM OF GIECK REFERENCE DOCUNNT ACCEPTANCE NDRMS. pumnc;r
OFERATIONS INSTRUMENTS K RECORD
oM | eow M| C
T z g g B 3 0 B+ [io
Mate: 1): Lighting fixtures supplier 1o er construetional feawres of the lighting fixture (conventionel & LED type) are us per NTPC specification rejuirements
2): Lighting fixture supplier to ma quality control records identified in this QP whether it is identified for NTPC verification or witness or nat.
]
Conventional type Lighting Fix

A Bought out items
/ in-process
cheeks

1 Lamps Make, rating & Visual 1 sample|1 sample | NTPC speaification NTPC sgecification W |-

type per lype [per iype |requirements for rating & type, |requirements for raling &
Make 1o be BIS approved with |type, Make (o be BIS
CML number approved with CML number
1.1 |Electronie a |Certiticate of Visual - - NTPC speciication Certificatz of compliance by |Certificaic V|-
Ballast ( if compliance requirciments ballast manufacturer / of
applicable) lighting fixture supplier that |compliance
ballst meats all NTPC
| specification requirements
b |THD and pfcheck Electrical Mnfr - NTPC specilication THD <=10% , pf >=0.9 for |Inspection Pt |- PV mzans st \vill bc_:
std, requirements FH type end pf>=0.95 for  [report v perfarmed cither by fighting f
other iype of Norescent * supplier or their sub-vendor a1
Vit P 5 Werified by lighting fisture sug
1.2 |Castings Freedom from Visual Mnfr |- NTPC specification Castings shall be free from  [Inspection B[ PIV * - means test wil be
(EESE sid. requirements any defects such as blow report v performed either by lighting
holes. surface blisters. cracks - Eiphlientr thelt b T kil
ke (;avit iy - 1 Werified by lighting fixture sup
13 elg,

1.3 |Sheet metal Frecdom from Visual Mnfe |- NTPC specification sheet metal fabrication / Inspection B |- PIV * - mmeans tes) wili be
Forming and defects std. requirements formng eic should be-as per [report X crdeil efsier by Taluing
fabrication manufacturer d L AP raliolf s L g

TEs Verified by lighting fixture suj
1.4 |Pre-treatment Pre-treatment process Visual, chemical [Mnir Mnift standard , NTPC Nominal coating thickness 5)|Inspection P - PIV * - means test wil be
and posder checks, Powder coatin; £ nech std. specificatior requirerrents  |microns or more report A% performed cither by Jghiing i
ati finish, thickness, B supplier or their sub-rendor ar
vogling uniformity of coating WVerificd by lighting frcture suj
and adhesion
LEGEND: * RECORDS, INDENTIFIED ICK” V) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DICUMENTATION. **  M: MANUFACTURER/ SUB-SURPLIER: C: MAINSUPPLIER, N: N1
f
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ITEM: LIGHTING STANDARD QUALITY PLAN QENCRI IR0 REVIEWED EY sl e
FIXTURES Rev Nc: 00 SWAFNESWAR MSHRA = i
{ Conventional and LED type) [CONFORMING TO CODE : Asapplicable Date: DIIVIS VIKRAM TALWER |/hd0iw
VALID BETO: 01/11718 SUNIL
SINa COMPONENT & CHARACTERISTICS / CLASS OF TYPE OF (HECK QUANTUM OF CHECK REFERENCE DOCUMENT ACCEPTANCE NORMS FDHIA‘?OF
OPERATIONS INSTRUMENTS. CHECK BERIREE . =10 W D s anay
6M T scn M|C|N
2 3 g g 7 0 0 | G [ 1
3 |Aceeptance a |Details of lotoffered  (Major Visual - E lighting fixture supplier (o coc List P |V |V |The list may b
Tests on und C‘I‘?“‘“‘“;:“f submit the details of lot NTPC for sanmple selection
conventional | [FMPEE offered for NTPC inspection
S igghting fixture supplier B .
Lighting luas inspected the (Type of lighting lixtures, thzix
fixture offerad lot as per their batch number, sub-vendor
own standard name, quantity)
b |Lamp make Major Visual 100% |100%  |Make to be BIS approved with [Make o be BIS approved | Certificale ViV (Vv
CML number with CML number of
c [Constructional features (fajor Visual | sample] | sample [NTPC spacification and NTPC specification and Inspection P |W (W
righiding. eritat per type |per lype |NTPC approved data approved data sheet/drg. repost
wiTing, terminal block, sheet/dry
earthing femminal, B
safety chain (if
applicable)
d |Electronic Ballast [Major Eleetrical | sample| | sample |NTPC specification THD <=10%, pf>=0.9 for |Inspection P W |W [Atlighting fixwure supplier
(if applicable for per Lype |per Lype FH type and pf>=0.95 for  [report test lab
offered lighting other type of flarescent
fixtures) THD and lighting fixtures
pf check
& |Resistance to moisture. |Major Mechanicel | sample|] sample [NTPC approved data Sheet (IS 10322 Pant 1 Inspection Pow (W
test in case of ighting .
fixtures having [P X4 JeLirE: PERERY e
and abave rating
f |Resistance to dust  [Major cptical Mnfr  |Mnfrstd [NTPC approved Daasheet  |Certificate of campliance Certifivate PV [V [PV - mcans test will be
(applicable i IPSX ud, sind accepted Lype fest reports of v performed either by lighiing fisn
and above) ol 2 supplicr or their sub-vendor ind
P Verified by lightisg fisture spplier
f |Photometry check [Major cptical Mnfr  [Mnfrstd [NTPC acsepted type test Certificite of compliance for the | Certificate P/ |V |V [PV ®-means lestwill be
st reports batch : hiat offered lighting fixture of v performed either by lighting fixture
LOR isnot be less than 90% (-efer i # supplicr ot their sub-vender and
IS 16107) with refersnce totype | “OTPIANCE Verified by lighting fixturs sepplice
1St reparts
2 |Dimensions Major Visual tsample || sample  INTPC speeification and NTPCspecification and Inspection P (W (W
privee perivee  fapproved data sheeydrg, approved data shect/drg. report
I [HV & IR test Major Visual # # 1S 10322 pant 1 1S 10322 part 1 Inspection P W |# As per Table I {inspection Level
teport $2yand Table 2CAQL 2.5 0 1S
2500

LEGEND: * RECORDS, INDENTIFIED WITH “TICK" (V) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN OA DOCUMENTATION. **  M: MANUFACTURER/ SUB-SUPPLIER: C: MAINSUPPLIER, N: NTPC

P: PERFORM  W: WITNESSAND 'V: VERIFICATION,

Format No.: QS-01-0AI-P-10/F3-R0

20F 5

CHP: CUSTOMER HOLD POINT BY NTPC SHALL BE IDENTIFIED UNDERAGENCY COLUMN “N” AS ‘W',

Engg. Div./QARI



¥9 40 z9 obed

ITEM: LIGHTING STANDARD QUALITY PLAN i s e
FIXTURES : [Rev No.: 00
ﬁp“e’ ( Conventional and LED typc) |CONFORMING TO COTE : A5 appiicable paie: o1t 5
[VALID UPTD: 01711118
o | COMPONENT & CHARACTERISTICS/ | CLASS OF TVPEOF CHER | QUANTUM OF CHECK REFERENCE DOCUMENT ACCEPTANCE NORNIS FORMAT OF
OPERATIONS INSTRUMENTS CHECK RECORD
M GCN M| C N
B 3 t B i 9 L S [
LED type Lighting fixture
Bought out items /
in-process checks
LED Chip LED chip eflicacy |Major Visual Mol [MnlT NTPC Speei Appd. Daa INTPC Spec/ Appd Data LM 80 Vv At the time of final inspcclion|
Std Std. sheel/ LM B) report sheet report
LED chip CRI and |Major Visial Mot |Mnlt NTPC Spec Appd. Diata NTPC Spec/ Appd Data LM 80 ¥V At the time of final inspection
CCT Sid Std. sheet/ LM 8) report sheet repari
Reported TM21 Major Visial Muoft  [Mnfr NTPC Spec Appd. Data NTPC Spec/ Appd Data LM 80 Vv At the time of final inspection
(L.80) lifetime of Std Sid sheet/ LM 8] report sheet report
LED chip
.1|LED Driver a |Compatibility with |Major Visaal - - NTPC spec requirements Certificate of compliance by | Certificate Y|V
LED module/chip, LED driver manufaciurer / of
controls & lighting fikture supplier that compliance
protection fealures devermuils gl SRTPG
as per NTPC spec ¥ i
b [THD and pf check |Major Elestrical Mnfr |- NTPC specification THD < 10% and pf>=0.9  |Inspection |- B/V * - means test will be
51d, report v performed either by lighting fixture
s supplier or their sub+vendor and
Venfied by lighting fixture supplice
Castings Freedom from Major Visual Mnfr MNTPC specification Castingsshall be free from  [Inspection B/ |- P/V * - means test-wll be
defects std. requircments any defets such as blow report v pe"ﬁ’l’,'“d :]'“’,e" b’;“h‘;‘g r":“":
¥ % i supplicr or their sub-vendor an
holes, SL,lvraw blisters, erachy i Verified by lighting fixture supplier
and cavikes etc.
Sheet metal Freedom from Major Visual Mufr |- NTPC specification sheet mictal fabriaction / Inspection P/ |- P/V * - means test will be
forming and defects std. requirements formng de should be as per  |repont v pecformed either by ighting fixture
fabrication manufacurer standards and . e o e sl bendorand
3 Verified by lighting fixture supplier
good enga practices
Pre-treatment Pre-treatment process [major Visual, ¢hemncal |Mnfr |- Mnfr standard , NTPC Nominal eoating thickness 50|Inspection P |- PIV * - means test will be
md powder checks, Powder conting) & mech std specification requirements microns ir more report v performed either by ighting fixture
i finish, thickness, ¥ supplier or their sub-vendor and
PRt uniformity of coating Verified by lighting Fxture supplier
and adhesion

LEGEND: * RECORDS, INDENTIFIEDWITH “TICK” { V ) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN OA GOCUMENTATION.®*  M: MANUFACTURER/ SUB-SUFPLIFR: €: MAINSUPPLIER, N: NTPC

P: PERFORM  W:WITNESSAND V: VERIFICATION,

Format No.: QS-01-QA1-P-10/F3-R0

A10F 5

CHP: CUSTOMER HOLD POINT BY NTPC SHALL BE IDENTIFIED UNDER AGENCY COLUMN “N” AS ‘W',

Engg. Div.[RARI
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ITEM: LIGHTING STANDAF WLITY PLAN e e S REVIEWED BY ARV e R
FIXTURES Rev M1.: 00 SWAPNESWAR NISHRA ] =TT
{ Conventional and LED type) [FONFORMING TO CODE : As : Daie: Q1/TS VIKRAM TALWAR o’
VALIDUPTO: 03/11/1K SUNIL —l_/
SINo | COMFONENT & CHARACIERISTILS/ | CLASS OF TYPEOFCHECK | QUANTUM T REFERENCE DOCUMENT ACCEFTANCE NORMS FORMAT OF,
OPERATIONS [NSTRUMENTS CHECK RECORD
[ E Mlclw P g
2 g g 5 g g o v~ [0 " WP~ W
B |Acceptance a [Dewils of lot offered  [Major Visual - lighting fixture supplier o - List P [V |V |ThelistT
Tests on LED jand ﬁ?:;g:?:;‘“f subinit the details of lot NTPC for sample selection
aiitie compli S 3
Lighting lighting fixmure supplier offered fn; N !I’C inspection
fixture [has inspected the (Type of lighting fixtures, (heir
ufeied lot as per their batch nunber, sub-vendor
lawn standard name, quantity)
b |LED chip make  |Major Visual . NTPC accepted type test Certificate of compliance Ceriificate Vv Y
reports (LMBO/LM79) repont of
¢ |Constructional Major Visual 1 sample| NTPC specificaticn and NTPC specification and Inspection P W W
features including: per lype NTPC approved data approved data sheet/drg, repart
Internal wiring, |sheet/drg.
terminal block,
carthing terminal,
safety chain (if
applicable)
e |Resistance to Major Mechanical 1 sample| NTPC approved data Sheet |15 10322 Part 1 Inspection P oW (W
moisture test in per 1ype report
case of lighting
fixtures having 1P
X4 and above
rating
f |Resistance 1o dust [Major aptical MniT NTPC accepted Lype test Certificate of compliance Cenificate P/ [V [V |V *- means testwill be
(applicable if IP5X std. repoits of v peitaangd :;1”'}’"’: 'LB"';“E fisuee
A supplier or their sub-vendor an
and above) compliance | |+ Verified by lightng fixture supplicr
f |Photometry check  [Major oplical Mnfr NTPC accepled Lype test Certificatc of compliance for |Certificate P/ |V |V |P/V * - means test will be
std. reports, LM 79, 1S 16106, IS |the betch: that offered of v performed either by lighting
16107 lighting fixture LOR and compliance | |* fixture supplier or their sub-
lightmg fixture cfficacy is not vendor and Veritied by
be less than 90% (refer [$ lighting fixwre supplier
16107) with reference tc
lype 1351 reports
LEGEND; * RECORDS, INDENTIFIED WITH “TICK" { V) SHALL BE ESSENTIALLY Il 1BY SUPPUER IN QA DOCUMENTATION. **  M: MANUFACTURER/ SUB-SUPPLIER: C: MAINSUPPLIER, N: NTPC
P: PERFORM  W:WITNESSAND V:VERIFICATION. CHP; CUSTOMERHOL BY NTPC SHALL BE IDENTIFIED UNDER AGENCY COLUMN “N" AS ‘W".
Format No.: QS-01-QAI-P-10/F3-R0 Engg. Div./QARI

4 OF 5
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ITEM: LIGHTING STANDAR LITY P Wiasledlio o iia o) lR_E\“IEWED BY APPE
[ e 7 FIXTURES Rev No.: 00 SWAFNESWAR MISHRA Ja At~
5 7 1ING T B Date: AUINIS VIKI TALWAR |
_‘ ( CUDV'-'“"‘““I AL ‘ype) R VALID UPTO; D111L'I8 SLINT:ALAH] s L W
i
SINa COMIONENT & CHARACTERISTICS / CLASS OF TYPE OF CHECK QUANTUM T REF CUMENT ACCEPTANCE NDRMS FOEMAT OF
GPERATIONS INSTRUMENTS CHECK RECORD
[ i M|
3 3 T 7 ¥ 5 =1+ 1
g |Dimensions Major Visual | sample NTPC sp n and NTPC specification and Inspection Lig
per type upprovec eldrg. approved data sheet/drg. repert
i’ |LED driver: THD  |Major Zlectrical 1 sample NTPC st n THD < 10% and pf>=09  |Inspection P W |ALL
and pf check 28r type repert test
i |[LED driver: Major Zlectrical 1 sample| NTPC 51 n NTPC specification and Inspection P W (W
Precision current aer lype NTPC approved data sheet  [repert
contro) check
k |LED driver: Open |Major Electrical 1 sample NTPC s1 mn NTPC specilication and Inspection PowW (W
circuit prolection per type NIPC approved datasheet  |report
simulation check
1 |LED driver: Short |Major Electrical | sample NTPC s m NTPC specification and Inspeclion P W (W
circuit protection per type NTPC approvel data sheet  |report
simulation check
m|LED driver: Over |Major Eleetrical | sample| NTPC 5 n NTPC specification and Inspection P W[W
temperature per type NTPC approved data sheet  |repart
protection
simulation check
n |LED driver: Major Clectrical 1 sample; NTPC 5) mn NTPC specification and Inspection P W W
Overload per type NTPC approved data sheet  |repart
profection
imulation check
o |LED driver; Surge |Major Elecirical - NTPC 5 n Centificate of compliance that|Cerificate VvV
protection surge protection is provided  [of
compliance check compliance

Note: Packing shall be witnessed as per Annexure-| to Quality Plan

LEGEND: * RFCORDS, INDENTIFIED WITH “TICK” (¥ ) SHALL BE ESSENTIALLY |

P: PERFORM  W:WITNESSAND V: VERIFICATION.

Format No.: Q5-01-QAI-P-10/F3-R0

CHP: CUSTOMERHOL

JBY SUPP
BYNIPC,

|A DOCUMENTATION.**  M: MANUFACTURER/ SUB-SUPPLIER: C: MAIP
IDENTIFIED UNDER AGENCY COLUMN “N" AS ‘W',

Engg- Div. JOARI



PACKING SPECIFICATIONS- LIGHTING FIXTURES, LAMPS & MISC. ITEMS

ANNEXURE-I
PACKING
1. The material shall be packed to ensure protection against damage during transit, storage
for prolonged periods and handling.
2. Lighting Fixtures, Lamps, Receptacles, Switchboards, 24V Supply modules, 24V sockets,
Junction Boxes, Exit signs shall be clean and dry prior to packaging.
3. All items specified at sl. No.2 above shall be supplied in packed cartons. The tapes used
for packing shall not bleed, leave residue, or damage the item when removed.
4. Fixtures & other lighting material shall be wrapped in weather proof material such as
polythene sheets, air bubble sheets/ thermocol etc. The lighting fixtures shall be placed in
a corrugated paperboard/ fibreboard container/ mono carton.
5. The mono cartons shall be wrapped or bagged or tied in place in master cartons. The master
carton shall be taped and then wrapped with cushioning material.
6. The dimensions of cartons shall be as per manufacturer’s recommendations.
7. For items like step ladder, wheel mounted ladder and flexible conduits, packing shall be as
per manufacturer standard.
Note: In case Manufacturer has a different packing standard which is equivalent or better same to

be submitted for approval during contract stage.
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SUB-SECTION-E-44

STATION LIGHTING

TALCHER THERMAL POWER PROJECT
STAGE-IIl (2 X 660 MW)
EPC PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI, PART-B
BID DOC NO.:CS-4540-001A-2




CLAUSE NO.

QUALITY ASSURANCE

STATION LIGHTING

Iltem Components
Sub System
Assembly

Attributes
Characteristics

&

Paint Shade Thickness Adhesion
Bought Out Items/ Bill of Material

Pre-Treatment of sheat
Finish

Galvanization Tests

Dimension

Constructional Feature as per

Functional Check as per spec.
NTPC spec.

and spec

std and spec

Luminaries (1S-10322 Part-5
Sec.1 (non —-LED type)

<| IP Test
<| HV & IR

<| Routine Test as per relevant std

Electronic Ballast

<| <[ Acceptance Test as per relevant

<| <] Item to conform to relevant standard

Lighting Wire (1S-694)

Fans (IS-374)

Pole (IS-2713)

Lamps (1S-9800, 1S-9974)

Lighting Mast (with raise &
lower lantern type)

Wall Mounted Lighting Panel
(IS-513, 1S-5)

Switch Box/ Junction
Box/Receptacles/ Local Push

(1S-513, 2629, 2633, 4759,
6745)

Button Station / Lighting Panel

< <l << <] < <] <| =] Make, Type, Rating/ TC

< <|< |xl< < |x |<

<| =<| =<|<| =<

Cable Gland (BS-6121)

Cable Lug (1S-8309)

Flexible Conduit

Lighting Transformer (IS-
11171)

Epoxy & Galvanised Conduit
(1S-9537, 2629, 2633, 4759,
6745)

< <] =< <] <

TALCHER THERMAL POWER PROJECT

STAGE-III (2X660 MW)
EPC PACKAGE

TECHNICAL SPECIFICATIONS
SECTION - VI, PART-B
BID DOC.NO.: CS-4540-001A-2

SUB-SECTION -E-44
STATION LIGHTING

Page
10f2




CLAUSE NO.

QUALITY ASSURANCE

1)
2)
3)
4)

5)

6)

Notes:

1. This is an indicative list of tests / checks. The manufacturer is to furnish a detailed Quality Plan
indicating the practice and  procedure along with relevant supporting documents.

2. Make of all major Bought Out Items will be subject to NTPC approval.

LED Luminaire quality requirements:

LED modules to conform to IS: 16103 part 2. Manufacturer to issue a certificate of
compliance for the same.

Control gear to conform to IS 15885 part 2 section 13. Manufacturer to issue a certificate
of compliance for the same.

LED luminaire to conform to IS 16107 part 2 section 1. Manufacturer to issue a certificate
of compliance for the same.

LED luminaire marking to be as per IS 16107 part 2 section 1. Manufacturer to issue a
certificate of compliance for the same.

Acceptance tests as per IS 16107 part 2 section 1 to be carried out on LED luminaire
except long duration tests i.e. a) Chromaticity coordinates & correlated color temperature
(CCT); b) Color rendering index (CRI). Manufacturer will submit a COC for above tests i.e.
CCT & CRI

LED driver make, model, type & rating may be as per recommendations of LED module
manufacturer.

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS
STAGE-IIl (2X660 MW) SECTION — VI, PART-B 20f2

SUB-SECTION —E-44 Page

EPC PACKAGE BID DOC.NO.: CS-4540-001A-2 STATION LIGHTING




APPROVED
Checked and Approved.

Date: 17-Dec-2018

*Approval doesn t absolve the EPC
contractor of it s responsi
specified in the Contract.

FOR REFERENCE ONLY
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FOR REFERENCE ONLY
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Checked and Approved.

Date: 17-Dec-2018

*Approval doesn t absolve the EPC
contractor of it s responsil
specified in the Contract.

FOR REFERENCE ONLY
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Checked and Approved.

Date: 17-Dec-2018

*Approval doesn t absolve the EPC
contractor of it s responsil
specified in the Contract.

FOR REFERENCE ONLY
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Checked and Approved.

Date: 17-Dec-2018

*Approval doesn t absolve the EPC
contractor of it s responsil
specified in the Contract.

FOR REFERENCE ONLY
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Checked and Approved.

Date: 17-Dec-2018

*Approval doesn t absolve the EPC
contractor of it s responsil
specified in the Contract.

FOR REFERENCE ONLY
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Checked and Approved.

Date: 17-Dec-2018

*Approval doesn t absolve the EPC
contractor of it s responsil
specified in the Contract.

FOR REFERENCE ONLY



APPROVED
Checked and Approved.

Date: 17-Dec-2018

*Approval doesn t absolve the EPC
contractor of it s responsil
specified in the Contract.

FOR REFERENCE ONLY
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Checked and Approved.

Date: 17-Dec-2018

*Approval doesn t absolve the EPC
contractor of it s responsil
specified in the Contract.

FOR REFERENCE ONLY



S |-

o]
NTPG

SUB-SECTION-E-40

L.T. POWER CABLE
&
CONTROL CABLE

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION

STAGE-III (2 X 660 MW) SECTION-VI, PART-B
EPC PACKAGE BID DOC NO.:CS-4540-001A-2




QUALITY ASSURANCE T

CLAUSE NO.

LT Power Cables & Control Cables

[ (2]
Attributes / o o kS ) @
Characteristics . d % g 5 8 o o § % S %
@ 2 Z | o 25| 5= 0 £ S| EQ | F o
wo| € 2 5 ® = S 0 0| MG o 5| 82 | 8§
SE|= € =2 gt |62 5 |8 o 58| £5
el g g 8 8% 8 |33 EG |2 |2 88|82
F sl £l o g' Sl @ W Sl Bel 58 o9 El e =0 | @8
I w| 3| g ol 2 S o 8O =5 ol 83 ©o | 86
o2 21§12 2 7 | 2O ES 50 |8 o 5§52 | <e5l e
o c| ® k7 o 5| ® 0| = S 2l »
Item / Components / ﬁ*% Sl 2w é LR 5 § § % t\‘; % 55 © E|S S P %§ §
Sub System Assembly PR % El ¥ & 52 3 35 %-_%% s 8 % 8 F g =05 ?
S = E > ol © ol = O > E n o a P D D 2| =| € w S C @
=852 6|u £ 8 28| 8Es| -8 F| &332 |288E
Aluminum ( IEC 60228) Y Y|Y|Y Y
Copper (IEC 60228) Y YIY|Y Y
XLPE Compound ( IEC 60502-2 (2005)) Y Y Y|Y Y
PVC insulation Compound (IEC 60502) Y Y Y Y Y
FRLS PVC Compound (IEC-60754 Part-1) Y Y Y Y Y
Extrusion & curing /Manufacturing of Core Y Y Y Y
(PVC / XLPE)
Core Laying Y
Armour wire/strip Y Y|Y
Inner sheath Y Y
Armouring Y Y
Outer Sheathing Y Y
Finished Cable (IEC-60754 Part-1, IEC 60332 part Ill cat YI|Y Y Y Y Y Y Y
B/relevant standard)
Wooden drum( relevant standard ) /Steel Drum Y Y|Y
Notes:
1. This is an indicative list of tests / checks. The manufacturer is to furnish a detailed Quality Plan indicating the practice and procedure along with relevant supporting
documents.
2. Make of all major Bought out items will be subject to Owner’s approval.
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS SUB-SECTION -E-40 Page
STAGE-IIl (2X660 MW) SECTION - VI, PART-B LT POWER CABLES & CONTROL 10f4
EPC PACKAGE BID DOC.NO.: CS-4540-001A-2 CABLES




QUALITY ASSURANCE

CLAUSE NO. AT s
ROUTINE TESTS Following routine tests shall be carried out on each drum of finished cables for all types (PVC / XLPE
insulated) & sizes.
1) Conductor Resistance test
2) High voltage test
ACCEPTANCE TESTS Following Acceptance tests shall be carried out on each size of each type (PVC / XLPE insulated) of cables,

in the offered lot.

A) For Conductor (as per sampling plan mentioned in IEC Pub 502 (1983)/ BS 6346:1969/ IEC 60502-2 (2005) )

1)

Annealing test (Copper)

2) Tensile Test ( Aluminum)
3) Wrapping Test ( Aluminum)
4) Resistance test

B) For Armour Wires / Formed Wires ( |
(2005))

f applicable ) (as per sampling plan mentioned in IEC Pub 502 (1983)/ BS 6346:1969/ IEC 60502-2

Measurement of Dimensions

Tensile Tests

Elongation Test

Torsion Test For Round wires only

Wrapping Test

Resistance Test

Mass of Zinc coating test For G S wires / Formed wires only

Uniformity of Zinc coating  For G S wires / Formed wires only

Adhesion test For G S wires / Formed wires only

S|C (XN |0 B W~

0.

Freedom from surface defects

C ) For PVC / XLPE insulation & PVC Sheath (as per sampling plan mentioned in IEC Pub 502 (1983)/ BS 6346:1969/ IEC 60502-2 (2005))

1)

Test for thickness

2)

Tensile strength & Elongation before ageing(for tests after ageing see “D”)

3)

Hot set test (For XLPE insulation)

TALCHER THERMAL POWER PROJECT
STAGE-IIl (2X660 MW)
EPC PACKAGE

TECHNICAL SPECIFICATIONS
SECTION - VI, PART-B
BID DOC.NO.: CS-4540-001A-2

SUB-SECTION -E-40

LT POWER CABLES & CONTROL
CABLES

Page
20f4




CLAUSE NO.

QUALITY ASSURANCE e

D) Ageing test:

If the compound manufacturer is carrying out Ageing test, test report of compound manufacturer is to be reviewed. If the compound manufacturer is
not carrying out ageing test, then cable manufacturer will carry out ageing test & the test report will be reviewed by owner (quantum of ageing test
sample shall be one sample /batch)

E) Following tests will be carried out on completed cables as per relevant standard on each size of each type (PVC / XLPE insulated)

1) Insulation resistance test ( Volume resistivity method )

2) | High voltage test

F) Following tests shall be carried out on only one size of offered lot (comprising of all sizes & types)

1 Thermal stability test on PVC insulation and outer sheath

)
2) | Oxygen index test on outer sheath
3) | Smoke density rating test on outer sheath

4) | Acid gas generation test on outer sheath

G) Flammability test as per IEC 60332 - Part- 3 (Category- B) on completed cables as per following sampling plan:

This test will be carried out using composite sampling i.e. irrespective of size; cables of one
particular type (i.e. armoured PVC insulated, unarmoured PVC insulated, armoured XLPE insulated,
unarmoured XLPE insulated) will be bunched together, as per calculations in line with the IEC. All
sizes of PVC & XLPE insulated, armoured & unarmoured cables shall be covered.

For one particular type, cables with OD less than or equal to 30 mm shall be clubbed together in
touching formation while cables with OD greater than 30 mm shall be clubbed together leaving a
gap equal to OD of cable having least diameter. Cable OD shall be taken as nominal overall
diameter as per approved datasheet.

H) Following tests shall be carried on one length of each size of each type (PVC / XLPE insulated) of offered lot:

1) Constructional / dimensional check, surface finish, length measurement, sequence of cores, armour
coverage, Gap between two consecutive armour wires / formed wires, Sequential marking, drum /
Batch (outer sheath extrusion batch )number marking on sheath

2) Measurement of Eccentricity & Ovality

GENERAL NOTE:

(a) In case of manufacturers / supplier who have supplied cables in the past through Corporate Centre:- Routine Test of manufacturer internal test
report are to be verified by owner and Main Contractor at the time of final inspection. Owner and Main Contractor will also witness routine tests on
cables on 10% sample basis.

(b) In case of manufacturers / supplier WHO HAVE NOT SUPPLIED cables in the past through Corporate Centre:- Routine Test of manufacturer
internal test report are to be verified by Owner at the time of final inspection. Owner will witness routine tests on cables for the first order on 10%
sample basis and Main Contractor will witness routine tests on cables for the first order on 100% basis.

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS SUB-SECTION -E-40
STAGE-IIl (2X660 MW) SECTION - VI, PART-B LT POWER CABLES & CONTROL
EPC PACKAGE BID DOC.NO.: CS-4540-001A-2 CABLES

Page
3of4




CLAUSE NO. QUALITY ASSURANCE

F o —a

1. For Smoke Density rating test: if the test result without conditioning is within (-)10% of the maximum specified value, then, retesting is to be carried

out with conditioning of samples as per standard and the test results after conditioning shall be final for acceptance/rejection.

2. For Acid Gas Generation test: if the test result without conditioning is within (-)10% of the maximum specified value, then, retesting is to be carried

out with conditioning of samples as per standard and the test results after conditioning shall be final for acceptance/rejection.

3. For Oxygen Index test: if the test result without conditioning is within (+)7% of the minimum specified value, then, retesting is to be carried out with

conditioning of samples as per standard and the test results after conditioning shall be final for acceptance/rejection.

4. In case the test results without conditioning do not meet the maximum/minimum specified value, the manufacturer may exercise the option of

retesting the samples after conditioning as per standard.

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS

SUB-SECTION -E-40 Page
STAGE-IIl (2X660 MW) SECTION - VI, PART-B LT POWER CABLES & CONTROL 40f4
EPC PACKAGE BID DOC.NO.: CS-4540-001A-2 CABLES




[ ¥

TITLE:
TECHNICAL SPECIFICATION
COOLING TOWER
NTPC TALCHER, STAGE-IIl (2 X 660 MW)
STANDARD TECHNICAL REQUIREMENTS

SPEC. NO.: PE-TS-497-165-N001

SECTION: I

SUB-SECTION: lIC

REV.NO. 01 DATE :18.01.23

SHEET 1 OF 1

SECTION -lIC

STANDARD TECHNICAL SPECIFICATION (C&l)




CLAUSE NO.
QUALITY ASSURANCE o ddd
NTRPG
MEASURING INSTRUMENTS Page- 1/2
Attributes Characteristics
[ 3]
R o)
[@)) Q.
£l & T | & c)
g| © x| = Qo
ltem Components x5 5| g |& g
Sub System Assembly o 2 s | £ |~ =
> B 2 -+ c =
= | | @ 2 0 e
a4 - - 8 %) = —~ o
S 3Y g2 | g |8|L|3
2] o = x = | 5| o
c bt ~ c [} = [} [
o ol o c = 0]
® = @ E=1 . kel O |+ | ®
S ;| @ Sl | |C] o] =
o | 8| o 2| = = 15| L
E ||l o9 ® 8 |2 |42
Q|2 ayO|r | £ |23 =
1. PR Gauge (1S-3624) Y Y|Y Y|Y
2. Temp. Gauge (BS-5235) Y Y|Y Y|Y
3. Pr./D.P.Switch(BS-6134) Y Y|Y Y|Y Y
4. Electronic Transmitter(IEC-60770) | Y Y|Y Y|Y Y
5. Temp. Switch Y Y|Y Y|Y Y
6. Electrical Metering Instrument | Y Y|Y Y|Y Y
(1S-1248)
7. Transducer (IS-14570) Y Y|Y Y|Y Y
8. Thermocouples (IEC — 584 / ANSI- | Y Y|Y Y|Y Y
MC-96.1)
9. RTD(1S-2848) Y Y|Y Y|Y Y
10. Thermowell Y Y Y |[Y |Y
R-Routine Test A- Acceptance Test Y — Test applicable
Note: 1) 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.

TALCHER THERMAL POWER PROJECT
STAGE-IIl (2X660 MW)
EPC PACKAGE

TECHNICAL SPECIFICATION SUB-SECTION-E-51
SECTION-VI, PART-B MEASURING INSTRUMENT
BID DOC NO.: CS-4540-001A-2 | (pRIMARY & SECONDARY)
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CLAUSE NO. QUALITY ASSURANCE

dre!
‘NrpC

MEASURING INSTRUMENTS

Page- 2/2

Attributes Characteristics
<\ z| _ £
81315 |2 3 z
S|alg © — 2 n
gl2l8 -8 g% |E |<f8
£ o = = <| =
Item Components C % % n::/ 8 ol & g o £
Sub System Assembly -% x| 8 © | » E|C ® T ©
o g g|S| 8~ 8|38 8 | =
S|-|8|S|c|s|2|5|x|8|=|38| ¢
B | 2| 2| E|Z|B|E|ZIR|E| 25
clo|lWwl =3l =] g 3
el 2|2l S5/ 8|a|l=2|r|E|8|="C
= " | | ® o ®© 0| ®© I o Y| 8 ®
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- P Q = o c O =~ e o = o)
< | S| 2| ®| @ o| ®w | > >| & 2
gl=|lalo|l|Z2|z|lo|T|2|T|=|=E
11. Orifice plate(BS-1042) Y |[Y |Y |[Y*|Y [ Y |Y* Y [ Y'Y
12. Flow nozzle(BS-1042) Y |[Y |Y [ Y'Y |Y|Y Y |Y |Y
13. Impact head type element Y |[Y]Y Y Y
14. Electronics Water Level |Y |Y |Y Y Y Y Y |Y |[Y|Y
Indicator ( EWLI)
15. Flue Gas & Ambient Air |Y |Y |Y |Y Y Y
Analysers
16- SWAS System with Analyser | Y |Y |Y |Y Y Y |Y |Y |Y]|Y
& Chiller#
R-Routine Test A- Acceptance Test Y — Test applicable

** As applicable

#Vaccuminasation test of chiller assembly

*Calibration to be carried out on one flow element of each type and size if calibration carried
out as type test same shall not be repeated.

supporting documents.

Note: 1) 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

TALCHER THERMAL POWER PROJECT
STAGE-IIl (2X660 MW)
EPC PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI, PART-B

BID DOC NO.: CS-4540-001A-2

SUB-SECTION-E-51
MEASURING INSTRUMENT
(PRIMARY & SECONDARY)
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CLAUSE NO.

QUALITY ASSURANCE

v ddidd

NTPGC

ELECTRICAL ACTUATOR WITH INTEGRAL STARTER

Test/Attributes ®
. g [e]
Characteristics g g
g S
'c ©
i) o))
g
® a e
el 5| [g|2 E
S = 5|8 2|s
5| |2 |B|g| |S|%
= (0] [ © =
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o 5 S| g |2
° = [0} c ke o
3 & e O | o
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5 8 E <l L o ®©
ITEM/ @ = S|ls| || L&
o |53 2l2/5l5|g &3
COPONENT/ © |l ol 8| E| 8| 8|= o |2
E S|l o| 2| %8| 5|8 % =~ | o
21228 |g|ln|lC|o3le| g |
SUB SYSTEM 31 8|5 F|&8|=8/3|5|=|2|%
@] >
s|S|2/E|8|8|E slc|gld|s
ASSEMBLY/ el g|lZ|E|5|g|5|°|2|S|3/%|>
[e) bt = — © ] © 3
ARMEIEI I ERE:
TESTING | Z|Z|S|<|O0|O0|dh|T||w|la|w
ELECTRICAL
ACTUATOR with
Integral Starter , Non-
Intrusive Electrical
Actuator (EN15714-2)
Motor Y |Y |[Y |Y Y
Final Testing Y |IY [ YIY | Y|Y|YI|Y|Y|Y|Y|Y Y

Note: 1) 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.

- SIL 2 certificate if applicable

® - Routine Test

(A) - Acceptance Test

Y - Test applicable

TALCHER THERMAL POWER PROJECT
STAGE-IIl (2X660 MW)

EPC PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI, PART-B

BID DOC NO.: 4540-001A-2

SUB-SECTION-E-56
Electrical Actuator
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CLAUSE NO.

QUALITY ASSURANCE

A
‘Nipe

Process, Connection & piping FOR C&l SYSTEMS

= ©
JESTS E |- 2
< ©
o < o
. ® 2
[0 [o] >
=)
= S £
Q » )
Z =
c
g |5 ® g
[ < o I
= = c b
B | & = 2
o [72] 3 >
o © [ —~| &
S o <| €
] ] | < =19
— S x| L S o c
& 0 % | 3§ o
[ - o =2
[ n ) = © et =
g | 2 o E E| 8
g | B 3| 2 5| @ s
Q T ke N I 0| = @
°© | s C 2| 3 o| 2
® 2 ol © El ® @
C
®| © 2l e 4 2l a ol 2 5
s, 21| 2 $ 2|3 _| 5% |5
g1e8 5|2 &S |Z|E| |25/ 8.2
cl mal | g ~ L2 5 R o |
2 8 a x 3 O > 2 z ’5-*—' 2
£ Xl = | € 3 = = ol 8| 22| @
o =28 @ | 3B 2 L& a2 | &
o<l 2| ¢ o ol 2| ® Bl ®T| © p
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TS g 2|2 gl e 8 ERE BRIl
2| <8 3|5 | & ® 3| 8| 8| 3| 2| 5| 8
ITEMS Slogle |8 |2l £P 86 a2|8
Local Instrument | Y | Y Y I[IY|IY|Y|Y|Y|Y|Y
enclosure
Local instruments racks Y|Y Y [YIY|Y|Y|Y|Y]|Y
Junction Box Y |Y* Y Y|Y
Gauge Board Y|Y Y Y Y Y|Y
Impulse pipes and tubes | Y Y Y Y
Socket weld fittings ANSI | Y Y Y Y
B-16.11
Compression fittings Y Y YIY|Y
Instrument valves & |Y Y YI|Y
Valve manifolds
Y Y Y

Copper tubings ASTM
B75

*-applicable for painted junction boxes.

Note: R-Routine Test

Note: 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.

A- Acceptance Test

Y — Test applicable

TALCHER THERMAL POWER PROJECT
STAGE-IIl (2X660 MW)

EPC PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI, PART-B

BID DOC NO.: 4540-001A-2

SUB-SECTION-E-57
PROCESS CONNECTION &
PIPING
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TITLE:

NTPC TALCHER, STAGE-IIl (2 X 660 MW)
STANDARD TECHNICAL REQUIREMENTS

TECHNICAL SPECIFICATION
COOLING TOWER

SPEC. NO.: PE-TS-497-165-N001

SECTION: 1l

SUB-SECTION: II1A

REV.NO. 01 DATE :18.01.23

SHEET 1 OF 1

SECTION - 1lIA

GUARANTEE SCHEDULE




P TITLE: SPEC. NO.: PE-TS-497-165-N001
1 TECHNICAL SPECIFICATION SECTION: il
H”fl COOLING TOWERS SUB-SECTION: IlIA
2 x 660 MW NTPC TALCHER REV.NO. 01 DATE 18.01.23
GUARANTEE SCHEDULE SHEET 1 OF 1
1. Total CW Pumping head permissible viz. static head

excluding frictional losses.

Static lift from FGL up to the centre line elevation of hot

water distribution header at Cooling Tower

2. Guaranteed Cold water temperature at design capacity

& parameters

Deg. C

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME

DESIGNATION SIGNATURE

DATE COMPANY SEAL
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TITLE:

NTPC TALCHER, STAGE-IIl (2 X 660 MW)
STANDARD TECHNICAL REQUIREMENTS

TECHNICAL SPECIFICATION
COOLING TOWER

SPEC. NO.: PE-TS-497-165-N001

SECTION: 1l

SUB-SECTION: llIB

REV.NO. 01 DATE :18.01.23

SHEET 1 OF 1

SECTION - lliB

COMPLIANCE CERTIFICATE




TITLE: SPEC. NO.:
TECHNICAL SPECIFICATION PE-TS-497-165-N001

NATURAL DRAFT COOLING TOWERS SECTION: 1
COMPLIANCE CERTIFICATE

2 x 660 MW NTPC TALCHER REV.NO. 0 DATE 10.10.2022;

SHEET 1 OF 1

COMPLIANCE CERTIFICATE

The bidder shall give his acceptance to the following by signing and stamping this compliance
certificate and furnish the same with his offer.

a) The scope of supply, technical details, construction features, design parameters etc. are as per
technical specification and there are no exclusions with regard to the same.

b) There are no deviations w.r.t. specification other than those furnished in the ‘Schedule of
Deviations’. Any other deviation, stated or implied, taken elsewhere in the offer stands
withdrawn unless specifically brought out in the ‘Schedule of Deviations.’

c) We will submit QPs in the event of order based on the guidelines given in the specification &
those enclosed therein. QPs will be subject to BHEL/CUSTOMER approval & customer hold
points for inspection/testing will be marked in the QPs at the contract stage.
BHEL/CUSTOMER will witness inspection/testing as per details in QPs apart from review of
various test certificates/ Inspection records etc.

d) All drawings, data sheets, calculations etc., if any submitted along with the offer are for
reference and the same will be subject to BHEL/ CUSTOMER approval in the event of order.

e) The offered materials will be either equivalent or superior to those specified in the specification.

For components where materials are not specified, same will be suitable for intended duty and
subject to approval in the event of order.

f) We will supply commissioning spares on ‘As Required Basis’ & prices for same are included in
the base price. Prices for special tools & tackles, if any, are also included in the base price.

g) All sub vendors are subject to BHEL/ CUSTOMER approval in the event of order.

h) The Performance guarantees stand valid until at least eighteen (18) months after full load
commissioning of CT or as per commercial terms and conditions, whichever is later.

i) Specific compliance to Cl. Nos. 6.0 and 11.0 and their sub clauses of Sec. IA of Technical
Specification is given.

i) We will carry out hydrostatic testing of piping as per specifications, i.e. at 1.5 times the design
pressure.

Bidder’s Authorized Signatory Company Seal




