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3,195 QUALITY CO-ORDINATION PROCEDURE

The purpose of this document specifies the procedure W be adopted for coordination of QA
& | Activities. Refer QUALITY CO-ORDINATION PROCEDURE enclosed as Annexure-
£

320 PROJECT MANAGER'S SUPERVISION

320,01  To eliminate delavs and avoid disputes and litigation, it is agreed between the parties
tor the Contract that all matters and questions shall be referred to the Project Manager
and without prejudice to the provisions of ‘Arbitration’ clause in Section GCC,
Section-TV; the Contractor shall proceed to comply with the Project Manager's
decision.

3202  The work shall be performed under the supervision of the Project Manager. The scope
of the duties of the Project Manager pursuant to the Contract, will include but not be
limited to the ollowing:

a) Interpretation of all the terms and conditions of these documents and
specifications:

b} Review and interpretation of all the Contractor’s drawing, engineering data,
ete:

) Witness or his authorised representative to wilness tests and trials either at
the manufacturer’s works or et site, or at any place where work is
performed under the contract

d) Inspect, accept or reject any equipment, material and work under the

coniract;

e) Tssue certificate of acceptance andfor progressive payment and final
pavment certificates:

[} Review and suggest modifications and improvement in completion
schedules from time to time ; and

g) Supervise Quality Assurance Programme implementation at all stages of
the works.

321 TYPE TESTING , INSPECTION, TESTING & INSPECTION CERTIFICATE
3.21.1 The word ‘Inspector” shall mean the Project Manager and/or his authorised representative

andfor an cutside inspection agency acting on behalf of the Employer to inspect and
examine the materials and workmanship of the works during its manufaclure or erection.
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3.21.2 The Project Manager or his duly authorised representative and/or an oulside inspection

agency acting on behalf of the Employer shall have access at all reasonable times to inspect
and examine the materials and workmanship of the works during its manufaclure or
erection and il part of the works is being manufactured or assembled on other premises or
works, the Contractor shall ohtain for the Project Manager and for his duly authorised
representative permission Lo inspect as it the works were manufactured or assembled on the
Contractor's own premises or Works.

3.21.3 The Contractor shall give the Project Manager/Inspector fiftcen (15) days wrilten notice of

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

3214 The Project Manager or Inspector shall within fitieen (15) days from the date of inspection

as defined herein give notice in writing to the Contractor, or any ohjection to any drawings
and all or any equipment and workmanship which is in his opinion not in accordance with
the contract. The Contractor shall give due consideration to such ohjections and shall either
make modifications that may be necessary o meet the said objections or shall inform in
writing to the Project Manager/Inspector giving reasons therein, that no modifications are
necessary to comply with the contract.

3.21.5 When the factory tests have been completed at the Contractor’s or subcontractor’s works,

the Project Manager /Inspector shall issue a certificate to this effect lfteen (15) days after
completion of tests but il the tests are not witnessed by the Project Manager /Inspectors, the
certificate shall be issued within fifteen (15) days of the receipl ol the Contractor’s test
certificate by the Project Manager nspector. Project Manager /Inspector to issue such a
certificate shall ned prevent the Contractor from proceeding with the works The completion
of these tests, or the issuc of the certificates shall not bind the Emplover to accept the
equipment should it on further tests after erection be found not to comply with the
contract.

321.6 In all cases where the contract provides for tests whether at the premiscs or works of

the Contractor or anv sub-contractor, the Contractor, excepl where otherwise specified shall
provide free of charge such items as labour, material, clectricity, fuel, water, stores,
apparatus and instruments ss may be ressonably demanded by the Project Manager
fMnspector or his authorised representatives to carry out cffectively  such tests on the
cquipment in accordance with the Contractor and shall give facilities o the Project
Manager/Inspector or to his authorised representative to accomplish testing.

3.21.7 The inspection by Project Manager / Inspector and issue of Inspection Certificate thereon

shall in no way limit the liabilitics and responsibilitics of the Contractor in respect of the
apreed Quality Assurance Programme forming a part of the contract.

3.21.%8 To facilitale advance planning of inspection in addition to giving inspection notice, the

Contractor shall fumish quarterly inspection programme indicating schedule dates of
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inspection at Customer Hold Point and final inspection stages. Updated quarterly inspection
plans will be made for each three consecutive months and shall be furnished before
beginning of each calendar manth.

3219 All inspection, measuring and test equipments used by contractor shall be calibrated
periodically depending on its use and criticality of the test/measurement to be done,
The Contractor shall maintain all the relevant records of periodic calibration and
instrument identification, and shall produce the same for inspection by NTPC. Wherever
asked specifically, thecontractor shall re-calibrate the measuring/iest equipments in the
presence of Project Manager / Inspector.

3.21.10Associated document for Cruality Assurance programime:

List of items requiring quality plan and sub-supplier approval: QS5-01-QAL-P-1/F3-R0
{ Annexure-0)

Manufacturing Quality Plan Formal no. (Annexure-£) - 0S5-01-QAL-P-09/F1-R1
Field Quality Plan Format no. (Annexure-F) 1 QS-01-QATI-P-08/F2-R1
3.21.11 PRE-COMMISSIONING AND COMMISSIONING FACILITIES

a) On completion of ercction of the equipment and before start-up, each item of the
equipment shall be thoroughly cleaned and then inspected jointly by the Owner and the
contractor for correciness and completeness of installation and acceptability for start-up,
leading to initial pre-commissioning tests at site. The list of pre-commissioning tests to be
performed shall be as mutually agreed and included in the contractor’s quality assurance
programme as well as those included in elsewhere in the Technical Specifications.

]! The contraclor’s pre-commissioning/commissioning/start-up engineers, specially
identified as far as possible shall be responsible for carrying out all the pre-
commissioning tests at site. On completion of inspection, checking and after the pre-
commissioning tests are satisfactorily over the complete equipment shall be placed on
initial operation during which period the complete equipment shall be operated integral
with sub-systems and supporting cquipment as a complete plant.

c) All piping system shall be flushed steam blown as required and cleanliness
demonstrated wsing acceptable industry standards procedures 1o accomplish this work
shall be submitted for approval to the Owner six months prior o the respective
implementations. The Owner will approve final verification of cleanliness.

d) The time consumed in the inspection and checking of the units shall be considered
as a part of the erection and installation period.

o) The check outs during the pre-commissioning period should be programmed 1o
follow the construction completion schedule. Each cquipment/system, as it is completed
in construction and turmed over to Owners commissioning (start-up) Engineer(s) should
be checked out and cleaned. The checking and inspection of individual system should
then follow a prescribed schedule 1o be agreed by Owner.
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3322 PACKAGING & PROTECTION
3.22.1 PACKING, MARKING AND SHIPPING

The packing and shipping shall be carried out in accordance with the standard practice of
Contractor and with the following additional requirements:

a The equipment shall be prepared in such a manner as to protect the equipment from
damage or deterioration during shipping or storage. The shipments can be exposed o
heavy rains, hot sun, high humidity and sudden extreme changes of temperature. The
cquipment shall be packed and shipped so as to protect it from all such conditions and any
olher abnormal conditions, generally expected during shipping & storage.

b. The metallic containers, if any, shall be considered as the property of the Contractor and
he will be allowed 1o remove them from site once the contents are unpacked, inspected,
documented and placed in temporary slorage or in final position.

g The equipment shall be shipped in such a manner as to facilitate unloading, handling and
storage enroute and at the site. The Contractor shall provide lifting lugs and special lifting
devices for proper handling and erection.

d. The Contractor shall be liable for any damage or less resulting due to careless, improper,
poor or insufficient packing and handling,

e Spare parts and spare equipment shall be packed separately in containers adequate for long
term storage, plainly marked “Spare Parts Only™, They shall be crated individually or in
kits to be used in one single renewal or overhaul operation. Other spare part kits shall not
be disturbed when using one set or kit

f. The Contractor shall at all times protect and preserve from damage, loss, corrosion and all
other forms of damage, all parts of the works.

E. PACKING IN CRATES

For the equipment packed in crates, the packing wood shall be as per relevant Indian/
International standards. The base of the crate shall be made of wooden batons and planks
giving necessary reinforcement, so that the bottom of the equipment 15 at a height of
100mm minimum from the ground level. The size of the plank shall be decided by the
sub-contractor to suit the weight of cquipment. Minimum thickness of the plank shall be
25mm and minimum width shall be [50mm. Crate shall be made while keeping the gap
from 25mm to 200mm depending upon the size of equipment and weight. However, the
responsibility of proper packing and safe delivery of the equipment to site lies with the
supplier

3.22.2 TRANSPORTATION

a The Contractor shall make a careful examination of access rail‘roadways to
the site in order to confirm the practical maximum transpord weight and
dimensions as well as a carelul examination ol the ports of disembarkation
particularly with respect to the capacity of the cranes installed and access
roads.

b. All instruments and computer/microprocessor based equipment imported
inter Indlia from overseas for the purpose of this contract shall be air freighted
Lo the nearest possible point and further by rail/road taking due precautions
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as per manufacturer’s recommendations. Employer shall have the nght 1o
decide the items that should be air freighted and Employer®s decision shall
be binding on Contractor

3223 INSURANCE

a. The Contractor shall insure all shipments and works at his own expense for not less than
the full replacement cost plus any additional cost for accelerated manulacturing ol the
replacement parts.

b. Loss or the damage to cquipment during shipping or transportation to the site{s) or
otherwise shall not constitule groups for claims for extension in tme or for extra payment.

3.22.4 STORAGE OF EQUI'MENT

a. The Contractor shall provide and construct adequate stomage sheds for proper storage of
equipment. Sensitive equipments shall be stored indoors. All equipment during storage
shall be protected against damage due to act of nature or accidents. The storage
instructions of the equipment manufacturers shall be strctly adhered to.

b. The necessary transporl packing shall be removed as soon as possible after receipt of
equipment at the work site(s).

323 CLAMPS AND CONNECTORS INCLUDING TERMINAL CONNECTORS

3.23.1 The material of clamps and connectors shall be Aluminium alloy casting conforming to
designation A6 of [5:617 for connecting to equipment terminals and conductors of
aluminium. In case the erminals are of copper, the same clamps/connectors shall be used
with 2mm thick bimetallic liner.

3232 The material of clamps and connectors shall be Galvanised mild steel for connecting to
shield wire.

3.23.3 Bolts, nuts and plain washers shall be hot dip galvanised mild steel for sizes M12
and above. For sizes below M2, they shall be electro-galvanised mild steel. The spring
washers shall be electro-galvanised mild steel.

32534 All castings shall be free from blow holes, surface blisters, cracks and cavities. All sharp
edges and comers shall be rounded oft to meet specified corona and radio interference
requirements.

3.23.3 They shall have same current rating as that of the connected equipment. All current
carrying parts shall be at least 100 mm thick. The connectors shall be manufactured
te have minimum contact resistance,

3.23.6 Flexible connectors, braids or laminated strips shall be made up of copperaluminium.

3237 Current rating and size of terminal/conductor for which connector is suitable shall

be put on a suitable sticker on each component which should last atleast till
erection time,

Section 3 Page 25 of 15



3.24

3126

327

318

3.28.1

3282

3283

PROJECT: 40 KW AMD 132 KV SWIITCHY ARD FOR SINGAREMN] THERMAL MOYWER PROJECT
2XAH0MW AT ADILARAT, AF
Bharal Heavy Eleciricels Lid
Do, Mo, TB-353-316-0]2
Technical Specification Rev, Mo, (M)

ELECTRICAL EQUIPMENT/ENCLOSURES

All electrical equipments and devices, including insulation, heating and ventilation devices
shall be designed for ambient temperature and a maximum relative humidity as specified
elsewhere in the specifications.

CASTING

All castings shall be true to pattern, free from defects and of uniform quality and
condition. The surface of castings, which do not undergo machining, shall be free from
foundry irregularities. The casting shall be tested for WDT, chemical, mechanical and
metallographical tests. This shall be specified in quantity plan for the specific equipment.
Iron casting material shall be in accordance with ASTM A 126 class B. Steel casting shall
be manulactured in accordance with ASTM A 27 and shall be subject top appropriate tests
and inspection.

FORGINGS

I requested by purchases, forging shall be tested by magnetic particle, dye penetration,
radiographic, ultrasonic or any combination of methods, which may suit material type and
forging design. The testing is to be cammied out according to appropriate ASTM standards.
The forging shall be tested tor mechanical and metallographical tests as per ASTM.

FABRICATED COMPONENTS

All components machined or fabricated from plate, sheet or bar stock shall meet the
material requirements of ASTM. Structural steel, rolled shapes, bars ete. shall comply with
the latest ASTM for A36.

All or a representative number of such components shall be subjected to one or more of
the tests: visual, dye penetration, magnetic particle (transverse and longitudinal),
ultrasonic or radiograph. These tests shall be in accordance with the ASTM. The
acceptance shall be as per ASTM Specifications.

CONTROL CABINETS , JUNCTION BOXES, TERMINAL BOXES &
MARSHALLING BOXES FOR OUTDOOR EQUIFMENT

All types of control cabinets, junction boxes, marshaling boxes, lighting pancls, terminal
boxes, operating mechanism boxes, Kiosks ete. shall generally conform o 15:5039,
15:8623 and IEC:439 as applicable.

They shall be of painted sheet steel or aluminmium. The thickness of sheet steel shall be
2mm cold rolled or 2,5mm hot rolled. The thickness of aluminium shall be 3mm and shall
provide rigidity. Top of the boxes shall be sloped towards rear of the box. The paint shall
be of grey RAL 9002 on the outside and glossy white inside. However, the junction and
switch boxes shall be of hot dip galvanised sheet steel of 1.6mm thickness,

The cabinets/boxes/kiosks/panels shall be free standing or wall mounting or pedestal
mounting type. The bottom part of all boxes shall be mounted atleast 1000mm from
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ground. They shall have hinged doors with padlocking arrangement. All doors, removable
covers and plates shall be gasketed all around with neoprene gaskets,

The degree of pritection of of all the cutdoor boxes shall not be less than TP 35 as per 15
2147.

The cable entry shall be froim bottom, for which removable gasketed cable gland plates
made of 3mm thick sheet steel shall be provided.

Suitable 240V, single phase, 30Hz ac heaters with thermostats controlled by swilch and
fuse shall be provided to maintain inside temperature 10deg. above the ambient.

The size of enclosure and the layout of cquipment inside shall provide penerous
clearances. Each cabinetbox/kiosk/panel shall be provided with a 13A, 240V ac, Zpole, 3
pin industrial grade receptacle with switch. For incoming supply, MCB of suitable rating
shall be provided. IHumination of each compartment shall be with door operated
incandescent lamp. All control switches shall be of rotary switch type.

FEach cabinetboxXkiosk/panel shall be provided with two carthing pads to receive
73mmx12mm GS flat. The connection shall be holted type with two belts per pad.The
hinged door shall be connected to body using flexible wire. The
cabinets’'boxes’kiosks/pancls shall also be provided with danger plate, and internal wiring
diagram pasted on inside of the door. The front label shall be on a 3mm thick plastic plate
with white letters engraved on black background

TERMINAL BLOCKS

They shall be non-disconnecting stud type of extensible design equivalent 1o Elmex type
CAT-M4,

The terminal blocks shall be of 1100 V grade, and rated to continuously carry maximum
expected current. The conducting part shall be tinned or silver plated.

They shall be of moulded. non-intlammable thermosetting plastic. The material shall not
deteriorate with vaned conditions of temperature and humidity. The terminal blocks shall
be fully enclosed with removable covers of transparent, non deleriorating plastic malerial.
Insulating barriers shall be provided between the terminal blocks so that the barriers do not

hinder the wiring operation without removing the barriers.
[he terminals shall be provided with marking tags for wiring identification.

Unless otherwise required (expected current rating) or specified. terminal blocksshall be
suitable for connecting the following conductors on cach side;

All CT & VT circuits - Min. four 2.5 sq.mm. capper flexible conducter

AC & DC power supply -Two 16 sg.mm. aluminium conductor

Circuits

Other control circuits - Min. two 2,5 sq.mm. copper flexible conductor
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3.29.6 The terminal blocks for CT and VT secondary leads shall be provided with test links and

i

3.30.1

3304

3.30.3

331
3311

3.32
3.32.1

isolating facilitics. CT secondary leads shall also be provided with short-circuiting and
earthing facilities.

Wiring

All wiring shall be carried out with 1100 ¥ grade stranded copper wires. The minimum
size of the stranded conductor used for internal wiring shall be as follows:

a) All circuits except CT circuits 2.5 sq.mm

b} CT circuits 4 sg. mm (minimum number of strands shall be 3 per conductor).

All internal wiring shall be securely supported, neatly arranged readily accessible and
connected to equipment terminals and terminal blocks.

Wire terminations shall be made with solderless crimping type of tinned copper lugs
which firmly grip the conductor and insulation. Insulated sleeves shall be provided at all
the wire terminations, Engraved core identification plastic ferrules marked to correspond
with the wiring diagram shall be fitted at both ends of each wire. Ferrules shall fit tightly
on the wires shall not fall ofT when the wires and shall not fall off when the wire is
disconnected from terminal blocks.

All wires directly connected to trip circuit breaker shall be distinguished by the addition of
a red coloured unlettered ferrule, Number 6 & 9 shall not be included for ferrules

purposes.

All terminals including spare terminals of auxiliary equipment shall be wired wpto
terminal blocks, Each equipment shall have its own central control cabinet in which all
contacts including spare contacts from all poles shall be wired out. Interpole cabling for all
equipment’s shall be camied out by the Contractor.

CABLE GLANDS AND LUGS

Cable glands shall be Double compression type, tinned/Nicked plated {coating thickness
not less than 20 microns in case of tin and 10 to |5 microns in case of nickel) brass cable
glands for all power and control cables. They shall provide dust and weather proot
terminations. They shall comprise of heavy duty brass casting, machine finished and
tinmed to avoid corrosion and oxidation. Rubber components used in cable glands shall be
necprenc and off tested quality. Required number of packing glands to close unused
openings in gland plates shall also be provided.

The cable glands shall be tested as per BS:6121. The cable plands shall also be  duly
tested for dust prool and weather proof termination.

Cables lugs shall be tinned copper solder less crimping type conforming to [5:8309 and
8394 suitable for aluminum or copper conductor (as applicable). The cable lugs shall suit
the type of terminals provided, The cable lugs shall be of Dowell make or equivalent.

CONDUITS, PIPES AND ACCESSORIES
The Contractor shall supply and install all rigid comduits, mild steel pipes, Hexible
conduits, hume pipes. ¢tc. including all necessary sundry materials, such as tees, elbows,
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check nuts, bushing reduces, enlargers, wooden plugs, coupling caps, nipples, gland
sealing fittings, pull boxes, etc.

Rigid conduits shall be flow-coat metal conduits of Nagarjuna Coated Tubes or equivalent
make. The outer surface of the conduits shall be coated with hot-dip zinc and chromate
conversion coatings. The inner surface shall have silicone epoxy cster coating for easy
cable pulling. Mild steel pipes shall be hot-dip galvanised. All rigid conduits! pipes shall
be of a reputed make.

Flexible conduits shall be heat-resistant lead coated steel, water-leak, fire and rust proof,
and be of PLIC A make or equivalent.

MOTOR CONTROL CENTRE

The 415 Volt motor control centres (if provided separately) shall conform o the
requirements for boxes‘cabinetskiosks. They shall be fixed type, shall be fully
sectionalised and shall be equipped with load break switches. Motor feeders shall be
provided with isolating switch fuse unit and Contractor with thermal overload relay and
single phase protection. The motor Contractor shall have one normally open auxiliary
contact for alarm purposes. The motor control circuit shall be independent from all ather
comtro] circuits.

[salating Switches

The incoming power supply isolating switch operation handle shall be interlocked with the
control cabinet door as to prevent opening of door when main switch is closed. Device for
by passing the door interlock shall also be provided. Switch handle shall have provision
for locking in bath fully open and fully closed positions.

Fuses

All fuses shall be of the HRC cartridge type, conforming to 15:2208 and suitable to mount
on plugin type of fuse bases, Fuses shall be provided with visible operation indicators 1o
show that they have operated. All accessible live connections shall be adequately
shrouded, and it shall be possible to change fuses with the circuit alive, without danger of
contact with live conductor. Insulated fuse pulling handle shall be supplied with each
control cabinet.

MOTORS

Motors shall be “Squirrel Cage™ three phase induction molors of sufficient size capable of
satistactory operation for the application and duty as required for the driven equipment
and shall conform to type tests and shall be subjected to routine tests as per applicable
standards.

3.34.02 Enclosurcs

a) For motors o be installed outdoor, the motor enclosure shall have degree of
protection IP:55. For motors o be installed indoor, i.e. inside a box, the motor
enclosure shall be dust prool equivalent to [P:44,

b) Twao independent carthing points shall be provided on opposite sides of the motor
for bolted connection of earthing conductor.

Secetion 3 Page 29 of 35



PROJECT: 4000 K'Y AMD 132 KV SWITCHYARD FOR SINGAREM] THERMAL POWER PROJECT
2RGHEMW AT ADILABAD, AP

Bharat Heavy Electricals Lid.
Do, Moo TB-353-5316-012

Technical Specification Rev. Mo, O

¢) Motors shall have drain plugs so located that they will deain water resulting

condensation or other causes from all pockets in the motor casing.

d) Motors weighing more than 23 kg shall be provided with evebolts, lugs or other

means or facility for lifting.

3.34.03 Operational Features:
a) Continuous motor ratings (name plate rating) shall be at least suitable for the driven

equipment at design duty operating point of driven equipment that will arise in
Service.

b) Motors shall be capable of giving rated output without reduction in the expected life

span when operated continuously in the given system.

3.34.04 Starting Requirements
a} All induction masters shall be suitable for full voltage direct on-line starting. These

shall be capable of stanting and accelerating to the rated speed alongwith the driven
equipment without exceeding the acceptable winding temperature even when the

supply voltage drops.

b} Motors shall be capable of withstanding the electrodynamic stresses and heating

imposed if it is started at a voltage of 110% of the rated value,

) The locked rotor current shall not exceed six(6) times the rated full load current for

all motors subject to tolerance given in 15:325.

d) Motors when started with driven equipment imposing full staring torque and supply

voltage conditions specified shall be capable of withstanding at least two

successive starts from cold condition at room temperature and one start from hiot
condition without injurious heating of winding. The maotors shall also be suitable for
three equally spread slarts per hour under the above referred supply condition.

&) The lockesd rotor withstand time under hot condition at | 10% of rated voltage shall

334.05

be more than starting time with the driven equipment of minimum permissible voluage
by a least two seconds or 15% of the accelerating time whichever is greater. In case it
is not possible to meet the above requirement, the Contractor shall offer centrifugal
type speed switch mounted on the motor shaft which shall remain closed for speeds
lower than 20% and open for speeds above 20% of the rated, The speed switch shall
bc capable of withstanding 120% of the rated speed in either directions ol rotation,

The maximum permissible temperature rise over the ambient temperature shall he

within the limits specified in 15:325 (for 3 phase induction motors) after adjustment
due to increased ambient temperature specilied.

3.34.06  The double amplitude of motor vibration shall be within the limits specified in

15:729. Vibration shall also be within the limits specified by the relevant standard
fior the driven equipment when measured at the motor bearings.

3.34.07  All the induction motors shall be capable of running at 0% of rated voltage for a

Section 3

period of 5 minutes,

Page 3l of 35



PROJECT: 406 KV AND 132 KV SWITCHYARD FOR SINGARENI THERMAL FOWER PROJECT
IHGEOMW AT ATHLABAL, AP

Bibaret Plemyy Electricals Lid,
M, Mo TH=-353-316-012
Technical Specification Rev, Mo, (b

335 AUXILIARY SWITCH

The auxiliary switch shall conform of following type tests:

a) Electrical endurance test - A minimum of 1000 operations for 2A. D.C. with a time
constant greater than or equal to 20 milliseconds with a subsequent examination of
mV dropd viseal defects! temperature rise test.

b} Mechanical endurance test - A minimum of 3000 operations with a subsequent
checking of contact pressure test/ visual examination

¢} Heat run fest on contacls

d)} IR/HY test, elc.

336 LAMPS AND SOCKETS

3.36.1 Lamps: All incandescent lamps shall use a socket base as per [S-1258, except in the case
of signal lamps.

3.36.2 Sockets: All sockets {convenience outlets) shall be suitable to accept both 5 Amp & 15
Amp pin round Standard Indian plugs. They shall be switched sockets with shutters.

3.36.3 Hand Lamp: A 240 Volts, single Phase, 50 Hz AC plug point shall  be provided in the
interior of each cubicle with OMN-OFF Switch for connection of hand lamps,

337 SWITCHES AND FUSES:

Fach control panel shall be provided with necessary arrangements for receiving,
distributing, isolating and fesing of DC and AC supplies for various control, signalling,
lighting and space heater circuits. The incoming and sub-circuits shall be separately
provided with switch-fuse units. Sclection of the main and sub-circuit fuse ratings shall be
such as to ensure selective clearance of sub-circuil faults. Potential circuits for relaying and
metering shall be protected by HRC fuses.

All Tuses shall be of HRC cartridee tvpe conforming to 15 9228 mounted on plug-in type
tuse bases. Miniature circuit breakers with thermal Protection and alarm contacts will also
be accepted, All accessible live connection to fuse bases shall be adequately shrouded.
Fuses shall have operation indicators for indicating blown fuse condition. Fuse camier base
shall have imprints of the fuse rating and voltage.

All control switches shall be of rotary type. Togele/piano swilches shall nol be accepled.
338 BUSHINGS, HOLLOW COLUMN INSULATORS, SUPPFORT INSULATORS

3.38.1 Bushings shall be manufactured and tested in accordance with 15: 2099 & [EC:137 while
hollow column insulators shall be manufactured and tested in accordance with IEC 233/18
5284, The support insulators shall be manufactured and tested as per [5: 254 7 [EC
| 68 TEC 273. The insulators shall also conform to IEC 815 as applicable.
Support insulators! bushings’ hollow column insulators shall be designed to have ample
insulation, mechanical strength and rigidity for the conditions under which thev will be
used.
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Porcelain used shall be homogenous, free from laminations, cavities and other aws or
imperfections that might affect the mechanical or diclectric quality and shall be thoroughly
vitrified, tough and impervious to moisture. Hollow porcelain should be in one integral
piece in preen & fired stapge.

Glazing of the porcelain shall be uniform brown in colour, free form blisters, bums and
other similar defects.

When operating at normal rated voltage there shall be no electric discharge between
conductor and insulators which would cause corrosion or injury W conductors or when
operating at normal rated voltage.

The design of the insulator shall be such that stresses due o expansion and contraction in
any part of the insulator shall be lead to deterioration. All ferrous parts shall be hot dip

galvanised.

C'ontractor shall make available data on all the essential features of design including the
method of assembly of shells and metal parts, number of shells per insulator, the manner
in which mechanical stresses are ransmitted through shells to adjacent parts, provision for
meeling expansion stresses, results of corona and thermal shock tests, recommended
working strength and any special design or arrangement employed to increase life under
service conditions.

Post type insulators shall consist of a porcelain part permanently secured in metal base to
be mounted on supporting structures, They shall be capable of being mounted upright.
They shall be designed to withstand all shocks to which they may be subjected to during
operation of the associated equipment.

Bushing porcelain shall be robust and capable of withstanding the internal pressures likely
lo occur in service, The design and location of clamps, the shape and the strength of the
porcelain flange securing the bushing to the tank shall be such that there is no risk of
fracture. All portions of the assembled porcelain enclosures and supports olher than
paskets, which may in any way be exposed lo the atmosphere shall be composed of
completely non hygroscopic material such as metal or glazed poreclain,

All iron parts shall be hot dip galvanised and all joints shall be air tight. Surface of joints
shall be trued; porcelain parts by grinding and metal parts by machining. Insulator!
bushing design shall be such as to ensure a uniform compressive pressure on the joints.

3.38.10 Bushings, hollow column insulators and support insulators shall conform to tvpe tests and

shall be subjected to routine tests and acceptance test! sample lest in accordance with
relevant standards.

3.38.11 Insulator shall also meet requirement of TEC - 815 as  applicable, having alternate long &

short sheds.
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339 CORONA AND RIV TESTS AND SEISMIC WITHSTAND TEST:
The corona (for 400kY only) and RIV tests shall confirm to the requirements as per
Annexure A to this chapter. The seismic withstand test for shall conform to requirements
as per Annexure B to this chapter,

340 ELECTRICAL NOISE CONTROL

3.40.1 The cquipment furnished by the Contractor shall incorporate necessary technigues to
eliminate measurement and control problems caused by electrical noise. Areas in Contractor's
cquipment which are vulnerable to electrical noise shall be hardened to eliminate possible
problems. Any additional equipment, services required for effectively eliminating the noiss
problems shall be included in the proposal. The equipment shall be protected against ESD as
per TEC-61000-2. Radio frequency interference. (RFI) and clectro magnetic interference
(EMI) protection against hardware damage and control system mal operations/errors shall be
provided for all systems as per EN-50082-2(1995).

3402 SURGE PROTECTION FOR SOLID STATE EQUIPMENT

All solid state systems fequipment shall be able to withstand the electrical noise and surge as
encountered in actual service conditions and inherent in a power plant and shall meet the
requirements of surge protection as defined in ANSI C37.90.1-198% on its suitable equivalent
class of IEC 254-4. Details of the features incorporated and relevant tests carried out. The tlest
certificates. ele. shall be submitted by the Bidder.

3.40.3 Electronic Module/Component Details

The Contractor shall have to furnish two (2) sets of all maintenance manual of each and every
electronic card/module as emploved on the various systems and equipment including
peripherals etc., offered by him. The Contractor will also have to fumish the data reparding the
expected failure rate of various modules and other system components, Further, the Contractor
shall fumish a set of operating manuals which should include block diagrams, make,
madelitype, details wiring and external connection drawings etc as required 1o do the testing
and maintenance of the electronic modules.

3.41 DEVIATIONS FROM SPECIFICATIONS
Deviation, if any, from any these specifications shall be listed out separately. Bidder shall
attach a separate sheet titled as “DEVIATIONS FROM SPECIFICATIONS™ and list all
deviations details of cach deviation Seclion wise and Clause wise. In absence of any deviation
listed out scparately, adherence the specifications shall be assumed,
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342 INFORMATION TO BE FURNISHED BY THE CONTRACTOR! SUR
CONTRACTOR
[nformation’ documents to be furnished at the TENDER / CONTRACT STAGE shall be as

given below: (marked "X' in the appropriate column)

DETAILS OF DOCUMENTATION TO BE FURNISHED At Tender | At
Stage Contract
i Stage

Technical offer with details of equipment, scope ete X

Guaranteed Technical particulars X A
Schedule of Tests to be conducted X

Schedule of deviations, if any, Section wise, clause wise, with respect | X

to technical specifications

List of past supplies complete with purchase & project ref., quantity, | X -
order ref, etc. where identical equipment have been supplied.

Manufacturing Chuality Plan/ Standard Check List X X
Field Quality Plan X X
GA drg with dimensions & weight and foundation/ fixing details X X
Drg & Data submission schedule (to be furnished at contract stage shall | X x
be specified date-wise here).
| Type test Reports. X X
Bar chart showing the time schedule indicating the time required for | X
| design submission of drawing, manufacture of eqpl. test and inspection.

Rouline / Acceptance test reports. X
Installation , Operation & Maintenance Manual X X
Field Quality Plan for receipt and storage, installation, testing and | X X
commissioning with details of test equipment, tests to be conducted

and acceptance values

343 FEnclosuores:

1. Anncxure- & - Corona And Badio Interference Voltage (RIV) Test - (3 Sheets)

2. Annexure- B - Seismic Withstand Test- (1 Sheet)

3. Annexure- C - Quality Co-Ordination Procedure {9 Sheets)

4. Annexure- D- List Of Itiems requiring Quality Plan and Sub-Supplier approval
(ANNEXURE-ILI) - (1 Sheet)

3. Annexure- [ -Manufacturing Quality Plan (ANNEXURE- (Q3) - (1 Sheer)

6. Amnexure- F - Field Quality Plan{ANNEXURE- 05) - (| Sheet)

7. Annexure- G- Wumber of Copies and Modes of Documentation to be submitted-Part of Sec-3

8. Anncxure- H- Title block to be followed [or this project- (1 Sheet)

9. Annexure-I- Important meteorological data from nearest observatory at Ramagundam-

(PROJECT INFORMATION: CLIMATOLOGICAL TABLE ANNEXURE-II) - (1 Sheet)

10, Annexure- I- Quality Assurance- (2 Sheets)
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NUMBER OF COPIES AND MODES OF DOCUMENTATION TO BE SUBMITTED

S. | DESCRIPIION IENDER CONTRACT STAGE
Mo, STAGE _
' PRINTS | CD- MANUALS
ROMS | )
1 | Drawings 2 PDF
{ for approval at Contract Slage ) ]
2 Drawings (after Revision for approval at PDF
_ | Contract Stage )
1 Final approved drawings for stamping 4
(Hard copy) .
4 Drawings for Distribution (Stamped 17
COpY) A
5 | Drawings “As Built * =l 2 i
[ Design CalculationsDesign | 1 PDF
Memorandum/Data
Sheet TTR/MOQP/FQP
{for Approval at Conlract Stage )
7 Final approved Design 3
CalculationsDesign Memorandum/Data
Sheet TTRAMOQP/FQP
for stamping (Hard copy)
i Design Calculations/Design 4
Memorandum, /Tata
Sheet TTR/MOPFOQP
| tor Distribution to SCCL/ANTPC/BHEL
| Site (Stamped copy)
10 | Erection and Commissioning and 4 13
| Performance Procedure Manual “all
Il | Dperation and Maintenance Manuals 4 13
12 | Inspection Test Reports 4 13
o { Routine and Acceptance Test Reports)
MNOTE:

Quality Documentation shall be arranged in plastic folders in the same order as they appear in the
P, with cover sheet and index with QP itself as the first document al the top.

Final Documentation shall be submitted in bound volumes with Customer & Project ete. wrillen
o top.
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CLAUSE NO.

TECHHICAL REQUIREMENTS

1,000,060

20000

1.00.00

ANNEXLRE - A

CORDMNA AND RADIO INTERFERENCE VOLTAGE (RIV) TEST @

Ganaral

Uiless otherwise sipulated, all equipmenl together with s assoclated  comneciors, whers
apphicable, shall be tested lor exlemal Corona both by chserving the vollage level for e extinction
of wisible corona under faling power frequency voltage and by measunament of radio intenanence
voltage (RIV).

Teal Leveis:

The lest woltage levels for measurement of exemal RIV and for corona exdinction voliage ane listed
undes S relevant clauses of the specification.

Teat Methods for RV

RIV tesis shal be made acconding ko measunng cicult s per Intemational Special-commitiee on
Raiic IMererence (CISPR) Publicaion 16-1 (1993) Parkl The measwing circult shall preferably
be fned io freguenty with 10% of 0.5 MHz bt ofher rsquencias in the rangs of 0.5 MHE fo 2 MHz
may be used, the measuring frequarcy being recorded. The rasulls shall be in microvols,

Alpmatively, RV {ests shal be in accomdanca with MEMA ssandard Publicafion Ma. 107-1964,
eucept otharsmse noted heren,

In measurement of RV lemporary additional exdema cocona shiefding may be provided. 0
messurement of RIV only standard fillings of ldenbcal fype suppled with e equipment and a
simulation of he cormeciions &5 15ed n the aclual instalzfion wil be permited in b veinily within
1.5 meders of terminals.

Ambiand noise shall be measured before and afier each seres of tesls to ansus hat e is no
warialion In ambient noiEa level T variafion i presenl, the lowest ambient noise level vl fom bagis
for e masumemants. ROV levels shall be measred & increasing and decraasing voltages of
A5%, 100°%, 115% and 130% for the specified RIV lest vellage for ab equipment unless otherwise
specified  The spaciiad RIV 185t vollage for 420KV s Ested in the detailed specification logather
wilh mandmum permissible RV ievel in microeslls.

Tha metarng inslrumanés shall be as per CISPR ecommendalion or equsvaient device 5o long as @
has been vsad by ather leshing authodties.

The RV measuement may be made with & noEs meder. A calibrabion procedure of B frequancy
i which raise meler shail ba wuned shall estabiish the ratio of voltaga at e high voltage beminal
b0 vollage read by nolbe meker

SRHEAREN THERMAL POWER PROJECT TECHMIC AL SPECIFICATIONS AE-ECTIONE-18 PAGE
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CLAUSE NO. TECHNICAL REQUIREMENTS

A.00.00 TEST METHODS FOR WISIBLE CORDHA

The purpose of this 1est is i determine fhe comna axtincfon voltage of ApEFAlE, CoNNectons, o
Tha test shall be tarted out im the same manner a5 RIV ksl describad above wilh B eespbon
thal RaV measurements e nol required during kst and a search lechnigue shad be wsad near the
onset and axtinction vollage, when Bie lea voltage I8 mised and lowered 1o detanmine their precise
walues, The best vollage shal be raisad bo 130% of RIV test voliage and maintained fhese for five
minubas. in case comha incaplion does nof {ake plase at 1308, the voltage shall be rased further 1
incegtion of coona or 420kV  whichevar ls mirimum, Thereafier fhe voliage will be decmased
siovidy unlil all visibe corona dissppears.  The procedurs shall be repealed ot lbas 4 imes with
povona incaplion and extinchon woltage recorded each Eme  The corona exdinclion wollage for
purposes of determining complianca with the specification shall be the lowest of e kur vales at
which visible corora (negafive or posiive polarity) dizeppears.  Phalographs with laboratory in
complete darkness shall ba [ken under best condiions a1 al vollage sleps is B5%, 100%; 115%
and 130%. Andilipral pholographs shal be (ken al comna incaphon and exlncion voltages, A
laast two views shal be photographed in each case using Panchromatic fim with an ASA daylight
rating of 400 wilh an exposure of b minules al a lens aperune of P56 or equivalent. The
photagraphic process shall be such ®al prings are avalehis for inspection and comparison with
conditions as defermined from dreclion obsenvation. Photographs shall be tshen fom phove and
beedkws e el of commecior 50 8s o show corona an bushing, insulalors and all parts of enengized
cormesiors. The pholographs shall be framed such that kest chisct esseniialy, fils the: frame with
no cutaff.

]

Faor reconding purposs, modem desices wlizing LY recording methods such as image infensifiar
may =0 be used.

The ies! shall be recomed on each pholograph,  Addibonal pholegraph shal be taken from each
camara pasiion with bghtz on 10 show the refalive position of tesf abject b faclifas precise corona
lncatian from the photagraphic evidence.

In additon ko photographs of the st object preferably four photogrephs shall be faken of the
complaba test assambly showing refalive pesiions of the lest equipment and sl chigcts, These
fowr photographs shall be tehen from four poinks equally spaced around The st armangamant o
shivw He fesfures from all sides. Drawings of the laborsdory ard fest set up lbcalions shall be
provided bo indicate camera postions and anglas. Tha pracise iocation of camera shad be approved
by purchasar's inspacior, aftor defermining ihe besl camer localions by ksl energ=ation of st
objecd at 3 voliage, which regults in comna

a3

Tha best o dedermine the visible comna sxlinclion voltage need nof be camied oul senfansoushy
with test to determina BRIV lavels,

Howeyer, both lests shall ba camied oul with he sama st sl up and a5 litte (ime durabon batwaen
le=ts Bs posshle. Mo modficaion on reatment of the sample beteean fests wil be allowed.
Simulianenus RV and visihle corona einclion voltage 1esting may be pemitied af the discretion of
Crwmar's enginear if, in his opinicn, I will not prejudicea oéher lest
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TECHNICAL REQUIREMENTS

5.00.00

TEST RECORDS:

in addition 1o B information previcusly mantioned ard the requirements spaciied as per CISPR or
HEMA 107-1954 the following dala shall be Induded in test eport

Bachground noisa bakone and afier sl
Delrled procedurs of application of tesl votage.
Maasuremants of RIV levels expressad in microvolts 2t each kevel,

Rasults and bssnations with regand o location and byps of inberfarence sourcee dedacled al each
SlED.

Tes! voktage shall be meoided when measured RIV passes though 100 microvolls in each
direction,

Orsat and exdincton of visual conona Jor each of the four {ests requied shal be reconded.
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TECHMICAL REQUIREMENTS

ANMEXTRE -B

SEISMIC WITHSTAND TEST FROCEDURE

The seismic withstanding fest on Ihe comglels equipment (Excepl BPI) shall be camed oul
alongwith supporing stnicture.

The Bidder shall amange b fransport the skructure from his Conlrackor's premisssiOwner's sites for
the purposs of seismic wilhstand test ondy.

The saismic leved spocified shall be applied at the base of the siucture, The accelaromebers shal
be previded at the Temminal Pad of the equipment and any odher point as agreed by the Owner, The
saismic jest shall be carmiad out in all possible combinations of the equipmant. The seismic tesd
procdure shal be fumished for approval of the Purchaser.
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Anpexure- C - QUALITY CO-ORDINATION PROCEDURE Rev. No. 00
Annexure- C - QUALITY CO-ORDINATION PROCEDURE
PURPOSE

The purpose of this document specifies the proceduore to be adopted for coordination of QA & 1
Activities.

SCOPE

This document specifies procedure of:

“Cpuality plan and ficld quality plan - approval/finalization

-Inspection/Testing of equipments/items

-Disposition of Non-conformities

-Ouality audit and surveillance

PROCEDURE

QUALITY PLANS (QF)x

Vendor shall submit to NTPC, the quality plans in NTPC format placed at Annexure-E of Section-3
after ensuring compliance of iechnical specification requirements as a minimum and puiling the
signature of suthorized personnel of the vendor at appropriate place on each page of the quality
plans, The quality plans shall be submined along with reference documents/plant standards/NDT

Procedures Welding specification/Hest Treatment detadls /Assembly & Performance test procedures
as applicable as per the agreed sehedule of submission of each quality plan as per MDL.

Wherever Reference Quality plan/Standard Quality Plan are available, vendor shall submyit
endorsement sheet 25 per NTPC format attached a2 Annexure-0)4 attached herewith.

Approval of QF in Car-1 is essentizl for NTPC inspection, dispalch of materiaks and fssuance of
MICC,

FIELD QUALITY PLANS (FOP):

Vendor shall submit the FQP for equipment and services in NTPC formal (placed a1 Anncxure-F)
as per agreed schedule of submission as per MDI- The FOP shall include quality practices and
procedures followed by vendor/sub-vendors during various stages of site activities starting from
material receipl, storage till final erection of respective equipment at site.

Wherever reference’standard Field quality plans are available, vendor shall submit endorsenment
sheet as per NTPC format attached at Annexure-0d attached herewith,

Section 3: Anmexure- C - QUALITY CO-ORDIMATION FROCEDURE
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323 FOP checks shall be implemented by Vendors with the involvement of NTPC-FQA and NTPC-
Erection groups as per the classification of checks agreed in the respective approved FOF.

313 INSFECTION:

3.3.] The natice period for inspection of materials’ components/ equipments for witnessing of the CHP
stages by SOCLNTRC, as per approved OP requirements, at the vendor’s works shall be as
follows:

a) Vendors of Indian Origin: 15 working days.

b} Vendors of Foreign Origin: 45 working days.
3.3.2  All the matters regarding inspection call shall be coordinated as follows:
1.3.2.1 For supplics of Indian origin:

Vendor will issue the inspection calls in NTPC format (Anached st Annexure-06), to the concerned
SCCL/NTPC inspection office. The list of various NTPC-RIO and their addresses along with their
area of jurisdiction is artached at Annexure-Q7, The call shall include copy of relevant approved OF
and Data-Sheet, as applicable, internal test/ inspection report, as applicable ete. Further, Vendor's
representative shall be present during stage inspections along with SCCL/NTPC represeniative.
Vendor shall closely co-ordinate with SCCL/NTPC-RIO for inspection of in house as well as
hooght out items.

3.3.2.2 For supplies of other than Indian Origin: Vendor shall issue Inspection call in NTPC format to
concermned NTPC-QA/CTF as per the notice period mentioned under 3.5.1 above and afler ensuring
all documents lke QAP, drawing data sheet/BBU ete as applicable are approved in Calegory-1.

3.12.3 Where witeasing of the test is waived off in writing by SCCL/NTPC, Vendor shall proceed with
the witness of 1est, which shall be deemed 1o have been carried out in the presence of SCCL/NTPC
inspector and Vendor shall forward duly certified copies of the inspection and test reports 1o the
concemed WN1TTPC-REDY.

3.3.2.4 In case of items where NTPC inspection is not involved, Vendor shall carry out the inspection as
per approved quality norms and shall forward duly certified copies of the imspection and test repons
to the concerned NTPC-RICH.

3.3.2.5 For the tests witnessed by SCCL/NTPC, or when the factory tests at identified CHP stages, have
been satisiactorily completed including computation of test results, wherever applicable, NTI'C
inspector shall sign jointly with vendor! authorized representative (as applicable per approved (OF)
on the CHP Clearances Interim Inspection seport. [n case of deviations or ohjections, NTPC
inspector shafl convey the same, in writing on the CHP report itself, for clarification by venders.

Section 3; Annexure- C = QUALITY CO-ORDINATION PROCEDURE
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1.3.2.6 Vendor will make available to the NTPC inspecter internal documents, plant standards and
procedures relevam to the checks / tests carried out on material / items / equipment. Further vendors
shall also ensure the availability of approved drawings / data sheets and approved gualiry plan at the

place of inspection

333  AsNTPC is approving and stamping all documents in soft copies, all documents reganding
inspection shall be coordinated &s follows for smooth and trouble free inspection:

a) The main contractor, upon receipt of electronically approved and stamped docoments (i.e.
drawings/ data sheets! BOM/ Quulity Plan etc.) from NTPC shall take one peint out &
authenticate the docurnent throngh their authorized signatories.

b) The main contractor shall then send this approved copy to the sub-supplier through e-mail or on
D along with aothenticated hard copy of approved document.

¢) These documents .. NTPC approved and stamped soft copy and mein contractor’s authenticated
hard copy of NTPC approved document must be available at the place of inspection so that
NTPC inspecting engineer can make use of these documents at the time of inspection.

d) The documents being approved by NTPC can be opened easily in “Adobe Acrobal 5.0 & above
& the availability of the same shall be ensured by the main contractor/ sub-supplicr.

&) If at the place of inspection intemet connection is not availabie or signal is week i.e. documents
can not be transmitted through e-mail, NTPC approved soft copy of the document shall be
available in CD form at sub-supplier’s premises.

34 INSPECTION PLAN:

14,1 To facilitate advance planning of inspection of supplies, in addition 1o giving inspection notice at
identified CHP stapes as per approved QF, Vendor shall furnish three monthly rolling inspection
program (in NTPC forma) every manth, indicating schedule dates of inspection ol identified CHP
stapes, such a program shall be updated cach month and a copy of the same shall be made available
ty NTPC-PC also. Such progeam shall be confirmed by specific inspection calls in accordance with
clause 3.3 abowve,

1.42 Above three monthly inspection program for shop manufaciured and ROIs shall be furnished
directly to the respective NTPC-RIOs

343  Vendor shall furnish monthly inspection status report far previous month including pending calls
and exceptions reports / NCR, on or before 7th of every month.

315  NON-CONFORMITY DISPOSITIONING PROCEDURE:

1.5.1 Whenever any deviation is observed with respect to relevant document and good engincering
practices the same shall be referred by vendor along with justifications to NTPC-RIO, where
Spction 3: Anpexure- C - QUALITY CO-ORDINATION PROCEDURE
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inspection was raised by vendor in NTPC format (placed at Annexure O8], for review and
necessary action. This shall be dong only after acceptance, with or without maodification / corrective
action. NCR, can be raised imespective of the CHP stages, to the concemed NTPC-RIO, in whose
jurisdiction the item / equipment arc being manufactored. NTPC decision shall be final and binding
on the NCRs. Material shall be re-offered for stage inspection, as per the NCR disposal
requirements specified by NTPC.

Mon-conformities with respect to the site activities shall also be dealt with similar fashion excep:
that the NCR. in the specified format shall be routed throogh NTPC-FQA group.

Tests, as required by the approved documents (Cat-1 approved quality plan, drawing / datashest, as
applicable), NTPC-RIO / Authorized representative shall issue the MDCC, against approved BEU,
oz applicable,

RESPONSIBILITY FOR ISSUING MDCC
The responsibility of issuing MDCC shall be as follows:

Where inspection by SCCL/NTPC is envisaged in approved QP (inspection category Cat-1) BHEL
should send inspection calls to SCCL also.

MDCC is the final document issued by SCCLNTPC giving dispatch clearance as well as it enables
the contractor to claim due payment against dispatch. In the present case, since payments are 1o be
released by SCCL, the formal issue of MDCC a per NTPC format. NTPC can issue CHP clearance
and role of NTPC shall end once CHP clearance is issucd. Based on CHP clearance further activity
such as Dispatch clearance/release of payment shall be by SCCL.

INIHGENOUS SUPPLIES:

The concemed Regional Inspection Office under whose jurisdiction the manufacturer is located,
inspecting engineer or reviewing engineer (in case of waiver of presence of NTPC engineer) shall
issue the MDCC.

FOREIGHN SUPPLIES:

Fer items directly despatchable 1o site from the foreign manufactures, the MDOC shall be issued by
NTPC's inspecting engineer. In cass of waiver of presence of NTPC engineer, the MDOC shall be
issued by CQA engineer on satisfaciory review of test reports.

For itcms to be brought 1o Vendor works from the foreign manufacturer, before final despatch to
site, for assembly on other equipment, MDCC shall be issued by relevant NTPC-RIO after
satisfactory activitics at Vendor works and on review of CHP report of NTPC's inspecting engineer
for inspection at foreign manufacourer’s works or on verifying acceptance report of CQA, in case of
waiver of presence of WTPC engineer for inspection at foreign source.

Section 3: Armexure- C - QUALITY CO-ORDINATION PROCEDURE
Page 4 of 5
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PROUECT: 400 KV AND 132 KLY SWITCHY ARD FOR SINGAREN THERMAL POWER PROJECT ZXG60MW
AT ATHLARAD, AT

Fiharat Heavy Elecircals Lid
Doe. Mg, TH=-333-116-012
Anncxure- © - QUALITY CO-DRDIMATION PROCEDURE Riew, Mo [
NOTE: Material inspection by REO-A at the works of sub-contractor in their respective jurisdiction
and dispatched 1o the works of the other sub-contractor for assembly or otherwise in the jurisdiction
of RIO-B before final despatch o project site, shall be accorded despatch clearance on & CHP

clearance report by RIO-A and the MDCC of the completed item [ equipment will be issued by
RIO-B as per the approved BBL.

In case, only review of Vendor's mspection report / test certificates by NTPC has been envisaged as
per approved QP {inspection Category Cat-IT), such reports shall be submitted to the concerncd
NTPC-RID, in whose jurisdiction manufacturer is located.

In case of items where QF has not been envisaged at all {inspection category Cat-111), such material
shall be cleared on the basis of Certificate of Conformity, which shall be submitted (o concerned
NTPC-RIO, in whose jurisdiction vendor (main contracior) is located.

QUALITY AUDIT:

The Vendor shall provide the necessary facilities to NTPC, for carrying out of the quality
surveillance and audits as envisaged in the contract.

Bection 3: Annesure- C - QUALITY CO-ORDIMATION PROCEIATRE

Page 5 of 3
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NTPC REGIONAL INSPECTION OFFICES
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NON- CONFORMITY REPORT FOR | TORNTPCUSEONLY
NTPC || MANUFACTURING & INSPECTION ’:::E
i Face.i o 3
CATEGORY OF
L]
CONTRACT MNAME & MO r NOMN- CONFORMITY @:
PACK AGE LIMNIT Wi, t & I:]
CONTRACTOR : REFER NOTE-2
SUB-0ONTRACTOR . B :l
PLACE (F MANUFACTURE
DETAILS
ITEM DESCRIFTION: IHENTIFTCATICR MO,
RANGESIZETYPE : QUALITY PLAMN Ny, CHP NO:
& CLALSE N

STAGE OF NON-CONFORMITY [ |
DESIGN (A)/ RAW MATERIAL (H} 7 ASSEMBILY{CY IN PROCESS(D-{SPECIFY).
STORAGE(E) | HANDLING(F) / TESTING(G) / ANY OTHER{H)-{SPECIFY)

NON-CONFORMITY-DESCRIPTION WITH CAUSE (Atach Relevant Dirgs/Detuils)

PROPOSED DISPOSITION WITH JUSTIFICATION - (FOR CORRECTION) DISPOSITIONING CODE
{Mpas: Arach Desails inchuding desipn cabeulation) =

HEFEH MOTE-S

STEPS TO FREVENT RECURRANCE-FOR CORRECTIVE ACTION)

MAME & DESIGN S OF CONTRALCTOR DATE {5EAL)

ENCL: 1.
r

FINAL DISPOSITIONING BY INSPECTION INCHARGE OF RIO DESPOSTTIONING CODE

=

EEFER NOTE-6

DATE: NAME & DESIG. SIGNATURE:
FORMAT Mlk: O5-01-0041-F-06/F1-H2 173 EMGG A AT
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ANNEXURE — H

HTPC DRAMING NO.

OWHNER :
THE SINGARENI COLLIERIES COMFPANY LTD.

(A Cesdiamnl CoFgg)
POWERE FROJECT DIVIENYMN

Sl et o & T TR S
NTPC Limited
NTPC {% Gawsrnmand of India [alespeias)

CONRBLLTING WING

PEROJECT :

SCCL COAL BASED THEEMAL POWER PLANT
(2 X B00OMW)

PACKAGE
BOILER TURBINE GENERATOR PACKAGE

" BHARAT HEAVY ELECTRICALS LTD. |%€PT UAE -
POWER SECTOR e 1 R
PROJECTS EMGINEERING MAMAGEMENT CHD
NEW DELH APPD
TTLE i
LEGEND
]DEF‘T. EZALE ORAWNG WO
] T 1
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DATE il - SHEET 1 oF | mev. 00
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CLALSE NO.

QUALITY ASSURANCE

-

SWITCHYARD SQE 20

Aftribuies /
clarkstics

[tams/Companants
aub Systems

Make,
madel, Type
& Rating,
Tesi
Cerificats

Foutine &
AcceplEncs
Test as per

I57IEC

Funciional
requiraments as
par SCCL
Specificalion

Circull Breskes (IEG:62271-100)

Indermupdor & hollow Ingulador

[[EC233/ 15:52B4)

!

Isolator {IEC:62271-102)
Current Translormer

<|< =< [<

<|=| =< |-

| EC.60044/B5:303132705)
Capacitor Vollage Tramsformer
(IEC:1BEA / I5HTSIISEAECED044 )

Bus Post Insuabior
(IEC:168 | B15 1 15:2544)

Disc,Pin & String Insuallor
NEC-3E3 J 15731}

Long Rod Insustior (IEC:433)
Surge Arrestor (IEC:95-4/15:3070]

Hardware fittings for Insulator
15:2486 | BS:3288)

Spacer Clamps & Connecior
(1390162 f 5561)

Alminium Tukse
{15:5082 { 2673 | 2678)

Wave Trap

(IECZ353 [ 15:6782 / 8783)

[ Conductar (15:388-P-I1yV)

Galansed Sles Structures
(520622620 TEAET4E)

Vibration Dampar [15:3708)

Sag Compensating Spang
DM 20BB203G 15:3185 [ 7906

I

| Conlrl & R Faried

SFA Gas | & evacuating plant

5F6 Gas Leak Delector

| Leakage Current Analyser
&7 {5as Filling Device
Protection Releays i

|| < || ¢ || < | | €| € [<|e| <« | <] =<

<|<lc] < || < |« < | < | < | <|=le] < | <| <] << <<

|
L=

Eveni Logger

| Dperabon Analyser
Digturbamce Recordes

Tarl Metering Syslam

[ Synchronising Trolly
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ISNEC
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L b sub Systems
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Battary 15:1652 : b e ahi, |2 ¥ ¥
tighlimgPenals | ¥ | Y ¥
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PROIECT: 4 KV AND 152 KV SWITCHYARD FOR SIMGAREMT THERMAL POWER PFROIECT
AHGGIMW AT ALABAD, AP
Rharat Heavy Eleciricols L.
Do, M, TH-333-3 160Kk
Technical Specification Rew, Mo, M
400KY AND 132KV SF6 CIRCUIT BREAKERS : Poge Mo 4- 1

SECTION 4

GUARANTEED AND TECHNICAL PARTICULARS
As per SCCL (ZX600MW) BTG package, Technical Specification enclosed as below:

Section-V1, Part-G, Technical Data Sheet — EHY CIRCUIT BREAKERS {DB17), Page 131 1o
134,



SUB-SECTION - DB17

EHV CIRCUIT BREAKER

SINGARENI THERMAL POWER PROJECT
(2X600 MW)
BOILER TURBINE GENERATOR PACKAGE

TECHNICAL DATA SHEET
SECTION-W1
PART - G

W OBUYVOVIYPUEUEUUBLEDREAEPEN RN FORYTYPPEeSTw Do v

131
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a‘:g_SE Bidder's Name .......ccccceemreereecsennnnnee
E1
EHV CIRCUIT BREAKERS
(Bidder to fill up following data for each type and rating of
. the equigment alongwith the bid)
1. General
a) Name & country of the
Manufacturer e
b) Typ;e of Circuitbreaker e
c) Manufacturer's typedesignation e
d) StandardsApplicable e
e) Rated Voltage (KV) e
f) RatedCurrent e
i) Under normal condition (AMPS) e
ii) Under site conditions (AMpPS) e
9) Ratedfrequency (Hz) s
h) Numberofpoles e
i) Whether 3 poles or single pole unit e
) Whetherdead tank orlivetank e,
design
k) No.ofbreaksperpole e
2 GuaranteedRatings e,
a) Rated short circuit breaking
Curment e
i) Symmetrical component
at highest systemvoltage (kA)

SINGARENI THERMAL POWER PROJECT
(2X600 MW)
BOILERTURBINE GENERATOR PACKAGE

TECHNICAL DATA SHEET
SECTION-V!
PART-G

DB17: PAGE
EHV CIRCUIT 10F5
BREAKER

132




NO.

Bidder's Name s

i) DC Component (%)

i)  Asymmetrical breaking
current at highest system
voltage (kA)

b) Rated Making capacity

i) at higher rated voltage
(kA peak)

ii) at lower rated voltage
(kA peak)

c) Maximum break time for any
current uptorated breaking
current (ms)

i) For Test duties 2,3 & 4

at rated values

conditions of voltage and

pressure
d) Closing times (ms)
e) Minimum opening time under

any condition with limiting
voltage and pressure (ms)

f) Maximum opening time under
any condition with limiting
voltage and pressure (ms)

Q) First pole to clear factor

h) Short time current rating (kA)
i) 1 Second

ii) 3 Second

i) Rated operating duty

ii) For other duties at limiting

SINGARENI THERMAL POWER PROJECT
(2X600 MW)
BOILER TURBINE GENERATOR PACKAGE

TECHNICAL DATA SHEET
SECTION-VI
PART-G

DB17: PAGE
EHV CIRCUIT 20F5
BREAKER

133
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PAGE
30F5

J

134

& CLAUSE Bidder's Name ....cccccccoermecreiiicnnnnnaee
‘ NO.
‘ )] Maximum line charging breaking
currentwith temporaty over voltage
® upto 14pu (kA) s
; k) Maximum arc duration and
6 corresponding currentunder
g ; lockout pressure. s
. ’ 1) Pre-insertionresistor (ifapplicable)
, i) Value / pole (Ohms)/with
‘ , toerance
. i) Minimum and maximum
, duration of insertion per
‘ pole(ms) e
' i)  Thermalratingforthe
' C-1m-0-CO-2m-C-1m-O-CO
‘/ for terminal fault considering
_ maximum resistance and
g timesetting s
@ v)  Thermalrating forthe same
5 duty as (iii) above for
@ reclosing against trapped
I charges e
@ 3. Dielectric with-stand of Complete
@f Breaker
@ a) One minute dry & wet power
% frequency withstandvoltage @
o i) Between live terminal and
@ ground(kVrms) s
% ii) Between terminals with
o breaker contacts open
9 (KVrms) e
R
4_5 SINGARENITHERMAL POWER PROJECT TECHNICAL DATA SHEET DB1T:
s (2X600 MW) SECTION-VI EHV CIRCUIT
- BOILER TURBINE GENERATOR PACKAGE PART-G BREAKER




Bidder's Name ......ccccoumvenereereenennnnne
NO. '

b) 1.2/50 micro second impulse
withstandtestvoltage =~ 0000

i) Between live terminal and
ground (kVpeak) e

i) Between terminals with
breaker contacts open
(kVpeak)

c) 250/2500 micro second impulse
switching surge withstand test
voltage e

i) Betweenlive terminal and
ground (kVpeak)

i) Between terminals with
breaker contacts open
(KVpeak)

d) Totalcreepagedistance e
) Toground(MM) e
i) Between terminals (MmM) e
OperatingMechanism e

a) Type of operating mechanism
for

D D EP IR T (T & ) 4T a0 6 > 2 £ i N\ T~ -~

i) Closing
ii) Opening RO URRRRPO

QuenchingMedia

a) Quantity of SF6 per

pole atrated pressure (Kg) e
b) Guaranteed maximum
leakagerate peryear 00
SINGARENI THERMAL POWER PROJECT TECHNICAL DATA SHEET DB17: PAGE
(2X600 MW) SECTION-V| EHV CIRCUIT 40F5
- PART-G BREAKER
BOILER TURBINE GENERATOR PACKAGE

135
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@B UVYOUVEO PPV E U T PP RRETYTTewe e, o

NO.

Bidder's Name .....c.ccoceeeveerenns

.........

c) Rated pressure of SF6

in operatingchamber
(Kg/em?)

d) . Limitof pressure at

which breaker operates
correctly (Kg/cm?)

Constructional Details

a) Type and capacity of device
used to obtain uniform voltage
distribution between breaks

b) Number of auxiliary contacts

perpole provided

) NO
i)  NC

i) Adjustable

Detailed Literature

(Whether the following are
enclosed)

a) Type test reports Yes/No
b) OGA drawing of breaker Yes/No
SINGARENI THERMAL POWER PROJECT TECHNICAL DATA SHEET DB17: PAGE
(2X600 MW) SECTION-VI EHV CIRCUIT 50F5
BOILER TURBINE GENERATOR PACKAGE PART-G BREAKER
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SECTION 5

ENCLOSURES TO SPECIFICATIONS

ANNEXURE 1 NO DEVIATION CERTIFICATE

ANNEXURE 2 CHECK LIST OF INFORMATION TO BE FURNISHED
WITH THE OFFER

ANNEXURE 3 PROVENNESS CRITERIA FOR CIRCUIT BREAKERS:
ATTACHMENT-3A28 (PAGE 1 AND 2 OF 8)

(To BE FILED AT TENDQVTME)
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ANNEXURE-1

It is confirmed that there are no deviations and the offer is in full compliance with the
specification. It is also confirmed that there are no deviations in any other form such as
comments, variations and/ or exceptions. Further it is confirmed that at all drawings / data
sheets/QP/ type tests reports shall be submitted to BHEL for organising approval of
ultimate customer. Also, furnishing of all relevant information / repetition of type tests (if
required for meeting the specification requirement) shall be carried out by us at no extra
cost to BHEL & without affecting delivery requirements.

Signature of the authorized representative of Bidder

Name

Designation

Place

Date

Company seal

Page 1 of 1
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Annexure-2

CHECK LIST FOR INFORMATION TO BE FURNISED WITH OFFER
BIDDER SHALL PUT A TICK ‘v” IF THE INFORMATION IS ENCLOSED WITH THE
OFFER, PUT A CROSS ‘X’ IF THE INFORMATION IS NOT ENCLOSED OR WRITE ‘NOT
APPLICABLE’ IF THE QUERY/SCHEDULE IS NOT RELEVANT AND RETURN THIS
CHECKLIST AS PART OF THE OFFER DULY SIGNED

The offer may not be considered if the following information and this Checklist are not enclosed with
the offer.

BIDDER: OFFER REFERENCE:

1. Technical offer with detailed schedules of equipment/ material and spares

2. Guaranteed Technical Particulars

3. List of past supplies complete with purchase Order & Project name,
quantity, order reference, etc. where identical equipment have been
supplied.

4. Manufacturer’s quality plans for approval

5. Field Quality plan for approval

6. General Arrangement drawings with dimensions and weights and
foundation/fixing details

7. Drawing/data submissions schedule

8. Type test reports. The type test reports shall be accompanied with a list

listing all the relevant clauses of the applicable standard and the
corresponding type test report. The manufacturer shall also furnish a
certificate certifying that the test reports have been carried out on
equipment identical in all respects to the one offered. In case the
reports are for different equipment and the applicability of the report is
permitted as per applicable standards, the justification shall be enclosed
to the list of type test reports.

9. Bar Chart showing time schedule showing time required for design,
manufacture, test and inspection, transport, erection, site testing and
commissioning

10. Makes of all important components, like motors, operating switches,
fuses, etc.

11. Provenness Data

12. Any additional information called for in any part of the technical
specification.

Date: Signature of the authorized representative of Bidder

Company Seal



ATTACHMENT-3A28
Page 1 of 8

BOILER TURBINE GENERATOR PACKAGE FOR
SINGARENI THERMAL POWER PROJECT (2X600 MW)
BID DOCUMENT NO. CW-9596-108

Sub-Vendor's Name and Address : To

Sub

Employer's Name & Address

Sub-Qualifying Requirements for the 400 KV Circuit Breaker

Dear Sirs,

(A)

For 400 KV Circuit Breakers : In order to satisfy the requirement of Sub-vendor
experience as indicated in Technical Specifications, Clause No. 4.6.20 of Sub-
Section-llA-01, Part-A, Section-VI of Bidding Documents, we declare that M/
L3OO is a manufacturer who have manufactured and
supplied minimum five (5) nos. of three phase circuit breakers suitable for Air
Insulated Substation/Switchyard of 400 KV or above class which are in successful
operation for a minimum period of two (2) years as on the date of bid opening. We
further declare that the 400 KV circuit Breaker offered have been type tested as on
date of bid opening as per IEC-62271-100. The details are given below :

S.No.

Description Installation

For 400 KV Circuit Breakers

1

Name and Address of Manufacturer
and Name of contact person with
email ID, Telephone & Fax Nos.

Client's Name & its Address alongwith
Name of contact person with email
ID, Telephone & Fax Nos.

Name & Location of the Substation/
Switchyard

Name of Contract
Contract Reference No. & Date

Scope of the work for the aforesaid
Contract includes

(i) Manufacture Yes*/No*
(i) Type Test Yes*/No*
(iii) Supply Yes*/No*



ugsiod

ATTACHMENT-3A28
Page 2 of 8

S.No.

Description Installation

10.

1.

(1 No. of 3 Phase Circuit
Breakers Supplied

(i) Voltage Level (in KV)

(iii) Whether suitable for Yes*/No*
Air insulated Substation/
Switchyard

Date of Commissioning

Date of commencement
of successful operation

No. of years in Successful
operation as on date of
Bid opening

Client(s) certificate(s) enclosed
in support of stated experi-
ence at Sr.No. 6 to 10 at
Anneuxre.................. to this
Attachment-3A28

(USE SEPARATE SHEET FOR EACH EXPERIENCE/CONTRACT)

Date

Place :

(Signature)....

(Designation)

(Printed Name)............oooeveeieeeinne,

(Common Seal)............ccovveeeeieennn.
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SECTION - 6
CHECK LIST FOR 420 & 145 KV CIRCUIT BREAKERS

Put a tick mark (V) on ‘YES' if the specified requirement is met, or put a tick mark on
‘NO’, if the specified requirement is not met and give comments in the “Remarks”

column.
Sl. | Parameters 420 kv YES/NO | 145 kV YES/NO | Remarks
No.
1 | Typel/class of Circuit Breaker | SF6/C2M1 YES/NO | SF6/C2M1 | YES/NO J
2 | Manufacturer's type W
designation
3 | Standard Applicable IEC 62271 - 100 YES/NO | IEC 62271 - | YES/NO
100
4 | Rated Voltage (kV rms) 420 YES/NO | 145 YES/NO |
5 | Rated Current )
Under normal condition (A) (a) 3150 A YES/NO | (a) 1600 A YES/NO
(b) 2000 A YES/NO | (b) 1250 A YES/NO
6 | Max fault level (1 s) 50 kA YES/NO | 31.5kA YES/NO
7 | Phase to phase spacing 7000 mm 3000 mm
8 | Rated frequency (Hz) 50 YES/NO | 50 YES/NO
9 | Number of poles 3 YES/NO | 3 YES/NO
10 | Whether All The 3 poles Electrically YES/NO | Electrically! | YES/NO
ganged electrically or Mechanically
mechanically As per
See—1)
11 | Whether dead tank or live tank | Live YES/NO | Live YES/NO
design
12 No ofbrea eﬁgg)j ) YESHRG ERO
13 Rated short circuit breaking 7
current B
( i. Symmetrical component at | 50 YES/NO | 315 YES/NO
highest system voltage (kA)
ii. DC Component (%) (a) 49 % YES/NO | (a) 49 % YES/NO
(b) 36 % YES/NO | (b) 36 % YES/NO
14 | Rated short circuit Making 125 YES/NO | 80 YES/NO
Current (kAp)

Page No. 1 of 6
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Sl
No.

Parameters

420 kV

YES/NO

145 kV

YES/NO

Remarks

15

Rated break time (ms)

i) 40 ms under test
duties 2,3 &4 at
rated voltages

60

YES/NO

ii) 45 ms under test
duties 1to 5 and
short line fault test
duties and
combined
variation of trip coil
voltage, operating
pressure and
quenching media
pressure,

etc.

Rated small inductive current
Breaking capacity

Corresponding to
interrupting steady
and transient
Breaking capacity
magnetising current
of 50 to 630 MVA
transformers

with overvoltage
less than 2.3 pu

05t010A

16

Total break time

65

YES/NO

17

Closing time (ms)

150

YES/NO

150

YES/NO

18

First pole to clear factor

1.3

YES/NO

1.5

YES/NO

19

Short time current rating (kA)
for 1s

50 kA

YES/NO

31.5

YES/NO

20

Rated operating duty

0-0.3 Sec —CO -3
min -CO

YES/NO

0-0.3 Sec —
CO -3 min -
coO

YES/NO

21

Out of phase breaking current

12.5kA

YES/NO

7.8 kKA

YES/NO

22

Maximum line charging
breaking current with
temporary over voltage upto
1.4 p.u. (A)

600A at 90° C
leading power
factor with
maximum
permissible
switching
overvoltage of 2.3
pu

YES/NO

As per IEC

YES/NO

Page No. 2 of 6
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Sl. | Parameters 420 kV YES/NO | 145 kV YES/NO | Remarks
No.
23 | Maximum over voltage (p.u.) | 2.3 YES/NO | 2.3 YES/NO
under any switching
conditions
24 | Maximum pole discrepancy Opening— 3.3 ms | YES/NO | Opening — YES/NO
(ms) 3.3ms

25 | Small fault current breaking As per |IEC YES/NO | As per IEC YES/NO

capacity (kAp)

26 | Maximum temperature rise for | As per IEC YES/NO | As per IEC YES/NO

main contacts over design
ambient temperature of 50°C
27 | Rated voltage & pick uprange | 220V DC, Range | YES/NO | 220V DC, YES/NO
for trip coil (V) —70 % to 120 % Range - 70
% to 120 %
28 | Rated voltage & pick up range | 220V DC, Range | YES/NO | 220V DC, YES/NO
for closing coil (V) 85 % to 120 % Range 85 %
to 120 %

29 | Reclosing Single and three YES/NO | Single and YES/NO
phase high speed three phase '
auto reclosing high speed

auto A
reclosing( 2 Ns<))
[Three phase]
high speed
auto
reclosing(2No4)

30 | Rated terminal load Adequate to withstand 100 kg static load as well as wind,
seismic and short circuit forces without impairing reliability
or current carrying capability

31 | Dielectric withstand of

complete Breaker
a) | One minute dry & wet power

frequency withstand voltage

i. Between live terminal and 520 YES/NO | 275 YES/NO
ground (kV rms)
ii. Between terminals with 610 YES/NO 275 YES/NO

breaker contacts open (kV
rms)

Page No. 3 of 6
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Sl. | Parameters 420 kV YES/NO | 145 kV YES/NO | Remarks |
No.
b) | 1.2/50- micro second impuise
withstand test voltage
i. Between live terminals and | £1425 YES/NO | 650 YES/NO
ground (kVp)
ii. Between terminals with 1) £1425(+240) YES/NO | 650 YES/NO
breaker contacts open (kVp)
c) | 250/2500 micro second
switching surge withstand test
voltage
i. Between live terminals +1050 YES/NO YES/NO
and ground (kVp) |
|
ii. Between terminals with 1) 900(+350) YES/NO YES/NO ‘
breaker contacts open (kVp)
d) | Corona extinction voltage (kV | 320 YES/NO | N.A.
rms)
e) | Maximum radio interference 1000 (max) at YES/NO | 1000 (max) | YES/NO
voltage for Frequency voltage 266 kV at 92 kV rms
between 0.5 MHz and rms. (Micro volts)
2 MHz
f) Total creepage distance
i) To ground (mm) 1) 10500 for 420 YES/NO | 3) 3625 for YES/NO
kv 145 kV
ii) Between terminals (mm) | 1)10500 mm for YES/NO | 2) 3625 for YES/NO
' 420 kV 145 kV
32 | Pre-insertion resistor —
requirement 4/ ;
Rating (ohms) /- /
Minimum pre-insertion time /
(ms) /
opening of PIR contacts e L
33 | Operating Mechanism
a) Type of operating
mechanism for
i. Closing 1) Spring YES/NO | 1) Spring YES/NO
2) Pneumatic YES/NO | 2) Pneumatic | YES/NO
ii. Opening 1) Spring YES/NO | 1) Spring YES/NO
2) Pneumatic YES/NO | 2) Pneumatic | YES/NO

Page No. 4 of 6
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\ SI.
No.

Parameters

420 kV

YES/NO

145 kV

YES/NO

Remarks

34

General

Whether OGA drawing
enclosed

YES/NO

YES/NO

b)

Filled in GTP furnished

YES/NO

YES/NO

d)

Interpole cabling included in
Scope alongwith  required
Glands, Lugs etc.

YES

YES

All Type Test Reports as per
IEC 62271 - 100, not older
than 10 years are available
with bidder

YES

YES

Bidder’s unconditional
acceptance of “Undertaking
on Type Test Reports” —
enclosed.

YES

YES

9)

Whether Gl support
structure included in Supply

YES

YES

h)

Whether foundation bolts
for breakers and cabinets
included in scope of supply

YES

YES

Whether documentation
schedule as per attached
enclosure agreed by bidder.

YES

YES

)

No. of Aux. contacts per pole
for purchaser’s usage

14 NO + 14 NC

YES

YES

k)

Min clearance in Air (mm) as
per section-3

(i) Between Live Parts

YES/NO

YES/NO

(i) Live Part to Earth

YES/NO

YES/NO

(iii) Live Part to ground with
Support Structure / Stool

YES/NO

YES/NO

Control Cabinet —

Degree of Protection

IP 85 (Min.)

YES/NO

IP 55 (Min.)

YES/NO

Type Tested for IP 55 within
last 10 years

YES/NO

YES/NO

n)

Mandatory spares included
in scope of supply as per

YES/NO

YES/NO

Page No. 5 of 6
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Sl.

No.

Parameters

420 kV

YES/NO

145 kV YES/NO

Remarks

section 1

Mandatory maintenance
included in scope of supply
as per section 1

YES/NO

YES/NO

P)

Supervision of Erection,
testing and commissioning
included in scope

YES/NO

YES/NO
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