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1.0

1.1

1.2

1.3

SECTION 1
SCOPE, SPECIFIC TECHNICAL REQUIREMENTS AND QUANTITIES.

SCOPE
This technical specification covers the requirements of design, manufacture, testing at works, packing and
dispatch of 400kV and 132kV SF6 Circuit Breakers complete with accessories as listed in clause 1.2 &
1.3 below.
This section covers the specific technical requirements of SF6 Circuit Breakers. In case of any
discrepancies between the requirements mentioned in this section and those specified in the following
sections of this specification, the specifications given herein shall prevail and shall be treated as binding
requirements.
The equipment is required for the following project.
CUSTOMER: THE SINGARENI COLLIERIES COMPANY LTD.
CONSULTANT: NATIONAL THERMAL POWER CORPORATION LTD.

PROJECT: 400 KV AND 132 KV SWITCHYARD FOR SINGARENI THERMAL POWER PROJECT
2X600MW AT ADILABAD, AP

Refer Section - 3 for Project Details and General Specifications.

TECHNICAL PARTICULARS
Minimum creepage for Insulators (@ 25 mm /kV) - 10500 mm
Minimum Zinc coating on Support Structure - 610 grams/ sq meter

Rest as per the following NTPC Specifications attached herewith:

0) For 400kV SF6 Circuit Breakers refer SCCL (2X600MW) BTG package, Technical
Specification: Section-VI, Part-B, Technical Specifications, Sub Section-B-17, SWITCHYARD-
CIRCUIT BREAKER, and Page 1 to 13.

(ii) For 132kV SF6 Circuit Breakers refer Technical Specification :132KV START UP POWER
FOR SCCL 2X600 MW TPS AT ADILABAD PROJECT , SPEC. NO TBEM-81009-132KV
START UP POWER SPECIFICATION,CHAPTER-E1: CIRCUIT BREAKER, Page E1-1 to 12.

QUANTITIES

1.3.1 Main Equipment:

SI.No. | Description Quantity
(in Nos.)
1 420 KV, 3150 A, 50 kA for 1 sec , SF6 Circuit Breakers without PIR, 7

Pneumatic/Electrically Spring Charged/Electro-Hydraulic mechanism with
single and three phase high speed auto reclosing and with Support Structure

2 420 KV, 2000 A, 50 kA for 1 sec , SF6 Circuit Breakers without PIR, 7
Pneumatic/Electrically Spring Charged/Electro-Hydraulic mechanism with
single and three phase high speed auto reclosing and with Support Structure

3 145KV, 1600 A, 31.5 kA for 1 sec , SF6 Circuit Breakers without PIR, 2
Spring/Pneumatic mechanism without auto reclosing and with Support

Structure
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SI.No. | Description Quantity
(in Nos.) |
4 145KV, 1250 A, 31.5 kA for 1 sec , SF6 Circuit Breakers without PIR, 2
Spring/Pneumatic mechanism with single and three phase high speed auto
reclosing and with Support Structure
5 145KV, 1250 A, 31.5 kA for 1 sec , SF6 Circuit Breakers without PIR, 1
Spring/Pneumatic mechanism without auto reclosing and with Support
Structure

Each Circuit Breaker (400kV and 132kV) shall be supplied with following accessories as required for the
satisfactory operation of the breaker.

i) Support Structure

i) Interpole cabling, pipes, cable tray of associated size, etc.

iii) Gas filling adaptor.

iv) Foundation bolts.

V) Any other accessory/device required for the satisfactory operation of the breaker.

1.3.2 Mandatory Maintenance Equipment for 420kV Circuit Breaker:

Sl Description Quantity
No. (in Nos.)
1 SF6 Gas Filling and Evacuating Device (Portable) 1
2 SF6 Gas Recycling and Purifying plant(300liters) 1
3 SF6 Gas Leak Detector 1

1.3.3 Mandatorv Spares:

1.3.3.1 Mandatory Spares for 420 KV, 3150 A, 50 kA for 1 sec , SF6 Circuit Breakers:

SI. Item Description Unit | Quantity
No. (in Nos.)
1 Relays, power contactors, switch-fuses for electrical control circuit (one
- . A set 1

set consisting of one no. each of all types for one circuit breaker)
2 Set of gaskets, ring & seals set 1
3 Molecular filter for circuit breaker set 1
4 Tripping and closing coil (one set consisting of one no. each of all set 3

types)
5 Spring charging motors no. 1

14 Type tests

Bidder shall submit valid type test reports of the tests carried out. These reports should be for the tests
conducted on the equipment similar to those proposed to be supplied under this contract and test (s)
should have been either conducted at an independent laboratory or should have been witnessed by a client.
These test reports shall be vetted by SSCL/NTPC/BHEL at contract stage. If any test report(s) is not
acceptable by customer during contract execution stage, same has to be conducted by bidder without any
commercial and delivery implication.

1.5 OPTIONAL TYPE TEST REQUIREMENTS FOR 400KV CIRCUIT BREAKERS.

Type test charges will be optional. These charges shall be valid for the entire tenure of the contract.
BHEL reserves the right to delete the optional type tests at time of contract.
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1.51

1.5.2

1.5.3

1.54

The contractor shall carry out the type tests as listed below on the 400kV Circuit Breaker to be supplied
under this contract. The bidder shall indicate the charges for each of these type tests separately and the
same shall be considered for the evaluation of the bids. The type test charges shall be paid only for the
test(s) actually conducted successfully under this contract and upon certification by the employer’s
engineer.

List of type tests on 420KV Circuit Breakers:

SI No. | Type test On 420kV Circuit Breaker

1 Dielectric Tests

2 Radio Interference Test

3 Corona Test

4 Temperature Rise Test

5 Short Time withstand current and peak withstand current tests

6 Mechanical operation Test at ambient temp. (M1)

7 Short Circuit Test making and breaking test

8 Capacitive current switching test line charging current breaking test(C2)
9 Verification of degree of protection of boxes ’

10 Static terminal load tests (Submission of calculations only , no charges are required)
11 Short Line Fault Tests

12 Out of Phase making & breaking test

13 Switching of Shunt Reactor(50-80 MVAR)

The type test shall be carried out in presence of employer’s representative for which minimum 15 days
notice shall be given by contractor .The contractor shall obtain the employer’s approval for the type test
procedure before conducting the type test. The type test procedure clearly specify the test set up,
instruments to be used, procedure, acceptance norms, recording of different parameters interval of
recording ,precautions to be taken etc. for the type tests (s) to be carried out.

In case contractor has already conducted such specified type test(s), he may submit during detailed
engineering the type test reports to the owner for waival of conductance of such type test(s). These reports
should be for the tests conducted on the equipment similar to those proposed to be supplied under this
contract and test (s) should have been either conducted at an independent laboratory or should have been
witnessed by a client. The owner reserves the right to waive conducting of any or all the specified type
tests (s) under this contract. In case type tests are waived, the type test charges shall not be payable to the
contractor.

All acceptance and routine tests as per the specification and relevant standard shall be carried out. Charges
for these shall be deemed to be included in the equipment price.

The type test reports once approved for any projects shall be treated as reference. For subsequent projects
of SCCL, an endorsement sheet will be furnished by the manufacturer confirming similarity and “No
design Change”. Minor changes if any shall be highlighted on the endorsement sheet.

1.6 Supervision of Erection, Commissioning & Site Testing:

S1. Description ' Unit | Quantity
no. (in Nos.)
1. Supervision of Erection ,Testing & Commissioning of all 420kV Breakers | 1 lot | 14
with special tools and test instruments* in Bidder scope
2. Supervision of Erection, Testing & Commissioning of all 145kV Breakers | 1 lot | 5
| with special tools and test instruments* in Bidder scope

Note: 1 lot=1 Circuit Breaker
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The Supervision of testing and commissioning shall be inclusive of the following:

i.
ii.
iii.
iv.

Testing equipments required for testing.

To and Fro fares from Bidder’s headquarter to BHEL site.
Accommodation and conveyance at site.

Any other incidental charges.

No other charges shall be paid by BHEL.

1.7 PROVENNESS OF CIRCUIT BREAKERS

Bidders must meet the Provenness Criteria for 400kV and 132kV Circuit Breakers stipulated in
ATTACHMENT-3A28 (2 sheets) attached herewith at Section-5 as Annexure. The Provenness data must
be furnished with the offer.

Notes:-

1. “*’ - The following instruments/kits shall be brought out at site by Bidder/supplier:

(a)
(b)

Time Interval meter (Timing kit)
Gas leak Detector

The following instruments/kits shall be provided by BHEL at site:

(a)

(b)
(c)
(d)
(e)

Circuit Breaker Analyzer- (Make- SCOPE T&M HISAC 2406) - Adaptor/Transducer for above
Analyzer suitable for your Breaker shall be in scope of bidder.

DCRM

Dew Point Meter

Megger

Multimeter

Bidder must have considered in their offer the following equipments:

(i) 1 set of adopter/transducer for analyser for 420kV SF6 Circuit Breaker.
(ii) 1 set of adopter/transducer for analyser for 145kV SF6 Circuit Breaker.
(iii) 1 set of Gas filling adaptor for 420kV SF6 Circuit Breaker.

(iv) 1 set of Gas filling adaptor for 145kV SF6 Circuit Breaker.
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CIRCUIT BREAKER
GENERAL

Circuil Breakers shall be outdoor fype, compnsag three identicsl single pole wnits, complete in &
raspects with all fitings and wiring, The circull bresakers and socessories shall cenform 1o [EC-
B2271-100 or equivalent Indian standard.

DUTY REQUIREMENTS

Circuil breaker shall be totally restike free under @l duty conditions and shal be capable of
parforming thier duties without opening resistor. The circuit breaker shal meet Ihe duty
requremant of any type of fault or faul locaticn and shall be suitable & line chargng and
dropping when used on 400 kY effeciively grounded or ungrounded systems and parform maki
end break operations as per the stipulated duty cycles salisfactonly. The circut breaker shall meet
the requirements of GEM1 type of duty as per IEC.

The crcuit breaker shall be cepable for bresking the sleady & mansient magnalising current
carrespanding b 400KV 32K fransformers up fo 500 MVA raling. It shall also be capable of
breaking line charging curments as per |EC with a voltage Faclor of 1.4,

The rated transient recovery voltage for terminal fault and shor line faulls shall be as per IEC

The circuit breakers shall ba reasonably quiet in operafion. Nome level in excess of 140 d8
measured at base of fhe breaker would be tnacoeptable. Bidder shal indicale the nolse level of
breaker at distance of 50 io 150 m rom base of the breaker.

The Bidder may noe that fotal break time of the breaker shall nof be exceeded under any duty
conditions specified suech as with lhe combined varaton of fie trip coil vollage,
preumatichydraulic pressure and arc extinguishing medium pressure, etc. While furnshing the
procf of the total break fime of complate crcull breaker, the Bidder may specifically bring oul the
affect of non-simultaneity within a pole and between poles and show how it & covared in the
guaranteed total bresk ima.

While furnishing parficudars regarding the D.C. component of the cirouit breakes, e Bidder shal
note that [EC requires thal this value should corespond b the guaranteed minimum opening bma
under any condifon of operation

Tha critical current which gives the longest arc duration at lock out pressure of extinguishing
rredium and the durabion shall be indicated.

Al the dity requirements specilied above shal be provided with e support of adequate lest
reports io be fumishad along with the bid

SINGAHEN] THERMAL POWER FROJECT TECHMIC AL SPECIFICATIONS EUB-SECTION-B1T PAGE
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CONSTRUCTIOMAL FEATURES

Al making and breaking contacls shall be sealed and free from atmospheric effect. In the event of
leakage of extinguishing medium & a value, which cannot withstand the dislecinc stresses
specified in the open position, the contacls shall prafarably self clese. Main contacts shall be first
to closs and the lgst to open and shall be easily accessitle for inspection and replacement If there
are no separately mounted arcing contacts, then the main confacts shall be easily accessible for
inspection and replecement Man contacts shal have ample area and conlact pressune for
carmying the rated current wnder &l conditions, All current carrying contact surfaces shall be
silver plated, The thickness of silver plating shall not be less than 235 microns. Tha
inlermipbar sectonal drawing showing the following condifions shall be furnished for information
with fhe bid:

Close posilion

A iniliation postion

Full arging posilion

Az axbnchon posibon

Cipan positon,

All the three poies of the breaker shall be linked fogether either electricallypneumatically or electo
hydraulically.

Cireuil braakers shall be provided with two (2) independent frip coils, suitable for irip circuit
supervision. The p circul! supervision relay would also be provided. Mecessary ferminals shall be
prowided in the cantral control cabined of the circull breaker.

SULPHUR HEXAFLOURIDE (SFE) GAS CIRCUIT BREAKER
Circuit breskers shall bz single pressure typa,

Design and conginuction of the cinsul breaker shall be such that thera is minimum possibility of gas
lzakage and entry of moisture. There should nol be any condensafion of SFE gas on insulated
surfaces of the circuit breaker.

In the interrepder assambly, thera shall be absorbing product box o eliminale 5F6 decomposilion
products and moisture. The details and operaing exparience with such filters shail bs brought oul
in additional infarmalion schadule.

Each pole shall form an enclosure flled with SFE gas independent of bwo ofher poles. Common
mnitoring of 5FG gas can be provided for the three poles of circull breaker having. 3 common
drive, The interconnecting pipes in this case shall be such fat the SF6 gas from one pole could be
removed for mainienance purposes.

Matarial used in the construction of circuil breakers shall ba such as fully compatible with 556,

The 5FE gas density morelor shall be adequalely lemperabire compengated o modal ihe densiy
changes due fo variations in ambient femperatura within the body of crouit breaker &5 a whods,
shall be possibée to dismantle the monitor withou? removal of gas.

EINGAREM THERMAL POWER PROJECT TECHMIC AL SPECIFICATIONS SUB-SECTION-B-17 PAGE
{TERDD KW SECTION - VI SWITCHYARD - 2 0OF 13
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Sufficient 5F% gas shal be supplied ko fill all the drcult breakers nstaled plus an addifonal 20% of
the quaniity &5 spare

OPERATING MECHANISM

Circuit breaker shall be operated by pneumalic mechansm o electrically spring changed
mechanism of electro-hyoraulic mechanism or a combination of hesa,

The cperating mechanism shall be anti-pumping and Fip free (as per [EC cefinition) electrically
and either mechanically or pneumatically under every method of closing. The mechanism of the
bregker shall be such that the position of the breaker is maintained awen afler the leakage of
operating media andlor gas.

The aperaing mechanism shal be such hat the failure of any ausiliary spring will net prevent
tripping and wil not cause tip or dosing operation of e power operated closing devices. A
mechanical indicator shall be provided 1o show open snd close posiions of bresker. Il shall be
located in a posifion whera il will b visile o a man standing on the ground with he meachansm
housing door closed. An operation counter shall also be provided,

Closing coil shal operate comectly &t all values of vollage betwean 85% and 110% of the rated
voltage. Shund trip coils shal operate correcily under all operating conditions of the cimuit breaker
updo the rated bresking capacity of the crouit breakes and at all values of supply voltage between
70% and 110% of rated voltage. i addtional elements are introduced in the frip coil circuit their
succassiul operalion for similar applications of outdoor breaker shall be clearly brought cut in e
bl

Working parts of the mechanism shall be of corrosion resisting materfal. Bearngs reguiring grease,
shall be equipped with pressure type grease fitlings. Bearing pin, balls, nuts and other parts shall
be adegualely pinned or locked to prevent Ioosening or changing adjusiment with repeated
operation of ihe breaker.

Operaling mechanism shall normaly be operated by remote eleciical conlrol. Elecirical tipping
ehall be perfomred by shunt rip coil. Provision shall siso be made for local eaclrcal control, ‘Local
! remole’ salector swilch and close & wp push buttons shall be pravided in the breaker central
control cabinst, Ramote locabed push bullons and Indizating tamps shall also be provided.

Ciperating mechanism and all accessores shall ba in local controd cabinet A cenfral control
cahinet for the three poles of the breaker shad be provided aleng with supply of necessary lubing,
cables, eic.

Prowisions shall be made on bregkers for gitaching an operation anslyser o perform spesd basis
alter insia®aton at site o record contack ravel ageinst fms end maasurs opaning B

The Biddar shall fumnish curve supported by fest data mdicating the opaning time under clesa-open
operation with combined varaton of frip coll and operating media along with the bid

EINOARERE THERMAL PO'WER PROJECT TECHMICAL SPECIFICATIONS SURSECTIONBAT PAGE
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Prieumatically Operated Mechanism

Bidder shall offer unit compressor with each circuilt bresker, The unit compressar gre 1o be located
outdoor near e breskens),

The breaker local air receivers shal comply with ihe reguirement specified, and shall have
sufficient capacity for two “CCfoperations of the breaker at tha lowest pressura for recloss duty
without refilling.

Independenty adjustable pressure swilches with polenlial free ungrounded contacts o acluate
kockout device shall be provided. This lock oul device with provision for remole alsrm indication
shall be incorporaled in the drouil breaker b prevent operalion whenever the pressure of the
operating medium is below that required for satsfactory operation al the specified rating. The
scheme should permit operation of all block and alarm relays as soon as tha pressure ransient
present during the rapid pressure drop has been damped and a mliable presswa measurement
can be made. Such facilities shall be provided for following condifians

Trip kockout pressure = 2 Ik,
Close lockout pressune -1 na.
Exdrame kow prassur -1 na.
Bulo reclose [ock oul pressura -1 na.

The comprassed air mechanism shall be capable of operating the circuit breaker under al duty
condifions with the air pressure immediately before operation between 85% and 110% of e ratad
supply pressures. The makeforesk time &l this supply presswre shall not exceed the specified
makes braak fime within any valus of fip coil supply voltage as specifled.

Spring Operated Machanism

Spring operated mechanism shall be complete with motor, opening spring & closing spring with
imit swilch for sutomatic charging and other necessary accessones b maks the mechanism &
complate operating unit. Cpening spring shall be supplied with limil switch for avlomatic charging

and olher necessary accaEsmies.

A5 |ong 8s power iE availshle fo the molor, a confinusus soouence of dosing and opening

operations shall be possibla. The molor shall have adequate thermal rating for this duty. Afer
failure of power supply o the motor. one ciose-open operation shall be possibie with the enargy
cantained i the operating mechanism.

Breaker operation shall be independent of the motor, which shall be used solly for comaressing
th clasing spring.

Molor shall comply with the requirements specfied n Chapter-B-25. Molor ratings shal be such
that it requires ol mare than 30 seconds for fully charging the closing sprng.

SMGAREN| THEREAL POWER FROUECT TECHNICAL SPECIFICATIONS SUB-BECTION-B.47 FALGE
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Closing action of the circuit breaker shall compress the opening spring ready for tripping.

When closing springs are dscharged, afler closing a breaker, closing springs shall autormabeally
be charged for the nedt cperalion and an indicefion of this shall be provided in the local and
remole control cabinet,

The spring operaling mechanism shall have adequate energy stored in the opsrating spring i
closa and lalch the droult breaker against the raled making current and also o providge the
required energy for the Iipping mechanizm in case he Inpping energy |2 desived from the
operating mechanism,

Hydraulically Operated Mechanism

Hydravlicaly opersied mechanism shall comprise operating unil with power cyfinder, valves, and
low pressure ressnair, motor, el

The hydraulic ol used shall ba fully compatible for the specilied lemperature range.

The oil pressure confrolling the oil pump and pressure in fhe high pressure resanoir shal have
adequete number of spare contacts for continuous monionng of low prassure, high pressurg, el
in confrol roeom. The necessary remaote equipment shall also be provided.

The mechanizm shall be suitable for of least tva close open operafions after feilure of ac supply fo
the motor starting &l pressurs equal b lowesd pressure of avic-redose duty,

The hydraulically operated mechanizm shall be capable of operating the circuil breaker comecty
and perfoming e duly cycle specified under all conditions with the pressure of hydrauic
operated fluld in he cperating mechanism at the lowest pemissible prezsure before make up. The
pperating time at the lowest pressure for 3 particular operation shall not exceed the puarantesd
oparaling lmea within any value of [Fp coil-supply voltage as specified.

Trige Iockaut shall be provided o provent operations of Be droult breaker bedow e minimdm
specified hydraubic prossure. Alarm contacts for loss of nitrogen shall be provided and wired
suiably upto thi canlral condrol cabinat.

All hygraulis joints shall have no oil leakage under Ba site conditions and irts shall be tesled al
factory agans oll leskage at a minimem of 1.5 limes maxmum working pressures.

FITTINGS AND ACCESSORIES

Following s parlial lisl of some of the major ftlings and accessories o ba furished s infegral part
of the breakers. Mumber and exact localion of hese parls shall be indicated in the bid.

Control unit | Central control cabinet in accordance with Chapber-B-25 complels with:

Double comgrassion iypa cable glands, lugs, femules, et
Localfremate changeover swilch

SINGAREN THERMAL POWER PROICCT TECHMICAL SPECIFICATIONS SUB-SECTHIN-B-17 PaGE
(IR B0 WW) BECTION - Wi SWITCHYARD - S0F 13
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e)

6.05.00

Cperation counter

Fuses, &5 required

Anfipumping relayconizcton

Rating and diagram plate in accordance with [EC incheding year of manufaciure, efe.
Gauges for SFG gas pressure, pneumaiichydraulic pressure,

(zag dengity monitor with alarm and keckoul contacts

Fittings and Accossories
Hollow Insulator columng

The insulators shal conform to requirements sbpulated in Chaples-B-25. &ll ruline lesks shall be
conducted on the nsulators as per relevant [EC. In addition e folloéing routing lsts shall also be
conducted on holiow columan insulators |

Lifrasonic test

Pressure lest

Bending load fest in 4 drections at 50% specified bending load.

Bending load test in 4 drectons at 100% specified Bending koad as a sampls lesl,
Bursl pressure kesl s a sample lesl

Support Structures

The: minimum haight of equipmenl supports shall be 2 55 maters. The hesght of center ine of
conducior shal ba as given elzawheres in the specificalion,

Terminal connectors shall conform to requirements sipulsted in Chapter B-25.
Additional fittings for Pneumatic Circuit Breaker

Unil compressed air syslam,

Hrasker ocal ar recaivars

Pressure gaugs, spring-ioaded safely valve and pressure switch with adjustable contacts

Pressure switch o miliabe an alarm if the prassure in the auxiliary reservoir falls below a preset

vl for longer than it is nomally neceszary to refil the reservoir

Eﬁnp. rif-ralurn and olber conlrol vafves, piping @nd all accessones upto breaker mechanism
sy,

Unit Compressed Air System

The unit compressad air system for each bresker shall be provided with compressed air piping,
piping accessonas, contrdd and non-refurn valves, filters, coolers of pdequate capadly, pressurs
reducing valvesiil any], isolabng valves, drain ports, et

SHGAAEN] THEREAL POWER FRIMEST TECHHICAL SPECIFICATIONS SUB-SECTION-B-1T PAGE
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CLALSE NO.

TECHNICAL
REQUIREMEMN
TS

£.05.0

3

b

€

d)

6.05.02

£.05.03

a)

ol

)

dj

&ir Compressor;

The air compressor shall be driven by automatically controfled molor. It shall be of air cooled typa
complete with preferably oil-less cylinder ubrication. The compressors or pumps shall be mounted
within the operating mechanism housing or @ separate weather-proaf and dusl-proal housing. The
motors shall conform o requiremenis of Chapter-B-25,

The comprezssr =ize shall be such that i & capable of performing following operations
salisfactorily ©

i} Tolal running bme of compressor nol axceading 45 minutes per day, considenng 2% leskege
and 2 CO-aparalions.

il Alr charging lime nol excesding 20 minubes after one CO operation of the breaker,

Thex compressor shall be provided with sutomatic adjustable unloading device, if necessany, during
starting. Each compressor shall be equipped with a time totaliser.

In accordanca with the requirements stipulated under Partl, the compressors and its accessones
shall conform b the type tests and shall be subject ko routine iests & per applicable standards.

Intarcooder and After coaler :

Intercoclar bebween compressor stage and afer cooler al descharge of HP, cyinde shall be
included in Confraclor's scope. They shall be of air cooled lype and shall be designed as per
ASME Coda of IEMA Stendards. The design pressura on the air side of coolar shall be 1.25 fimes
the working pressure. A comosion allwanca of 3mm shall be included for all slesl parts.

Air Receivers :
The capacity of receivers shal be sufficient for twa {2) CO operafions of the breaker.

Air recaiver shall be designed in accordance with the |siest ediion of the ASME Code for Pressure
Veszal - Sacton Yill of B5:5179. & comosion allowanes of 3.0 mm shal be provided for shell and
dished ends. Racaivars shall ba hol dip galvanizad.

Accassonas swch es suitsble sized safety valve to relisve full compressor discharge 2t @ set
pressure equal o 1.9 tmes e maxdmum opersfing pressure, dial ype pressure gauge with
isolating end drain valve and test conneclion shall be provided,

Clualiby of Air -

Compressed air used shall Be dry and free of dust paricles. Arrangement for condifioning he
compressed air shall be provided as an infegral part of air compreszar system, The quality of air
shal ba compalible wilh the parts ugad in the syslam. All necassary components requirad fo make
il cermpabible shall be included,

SINGAREM THERMAL POWER PROJUEGT TECHNIC AL SPECIFICATIONS SUB-SECTIONB-1T PAGE
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CLALSE M. TECHHMICAL
T R RECIUIREMEN
TS
606,00 Controls and Control Equipment ;
a) | The compressor control shall be of suiomatic start stop type iniliated by pressure swilches on the
receiver, Supplementary manual confrol shall also be provided,
by | A contrad equipment shall be housed in a fofally enclosed cabnel Pressure gauges and ather
indicating devices, conlrol switches shall be mounted on e conbral cabinet.
¢} | Facilily 1o annunciale failure of power supoly o the comprassor control shall also be provided
5,0 LI Compressed Air Piping, Yalves and Fittings:
d) | The flow capacity of all valves shall be at leas! 20% greater than the compressor capacity,
b) | The high pressure sysiem shall be such that after one 0 - 0.3 Sec - CO operation, the breaker shal
be capable of performing one GO cperafion within 3 miruies,
©) | All compressaed ar piping shall be brght annealed, seamless phosphorous Deoxkdized Mon-
Arsenical Copper alioy or stainless siesl pipe (C-106 of BS: 2871).
d) | Al jpints and connections in the piping 3ystem shall be brazed or flared as necassary.
g} | Compressed air piping sysiem shall be supplied in clean, sealed and packed condition. Before
instaltation, the pipes shal be again cleaned properly b remave dugl, brazing parlicles, =ic.
2.08.00 Mandatory Malntenance Equipment :
The Confractor shall include n his propossl maintenance equipment n accordance with
requirements attached al annexure-| of this chapler,
T.00.00 TESTS
70100 TYPE TESTS TO BE CONDUCTED
The folowing bype lesls shall be conducted on Circudf breakers in eccordance with (he
requirements sipulaled wnder Chapler-B-16
Bl Digdacinc fest
k) Radin Infederence woltage test
ol Corana Tesl
d) Temperalure rise lasis (For each current rafing)
g) Shor-lime withsland currenl and peak withstand current fest
fi  Mechanical oporalion best al ambient tamperatura (M1)
O Short circuit current making and braking test
hy Capacitive current switching tests: fine charging current breaking tests (C2)
iy Verification of degrae of probection of boxes
I Slatc terminal load kesis
SINGAREN THERMAL POWEE PROJECT TECHMICAL SPECIFICATIONS SUS-SECTION-B-17 PAGE
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TECHNICAL

BINLER TURBINE GEMERATOR PACKAGE PART-H CIRCUIT BREA KER

CLALISE HO,
REGLIREMEN
s
k} Shorl-ling fault tasts
[} Oul-ol-phase making and bresking test
m) Switching of shunt reactor {50-80MVAR)
70200 Routine Tests
Routine tests &s per IEC-62271-100 on the complete breaker! pole alongwih its own operating
mechanism and pole colimn shall be performed on all cincui breskers
7.03.00 Bite Tests
All routing tests axcept power frequency vollage dry withsland test on bresker shall be repeated on
the completely assembiled bresker af site.
B.00.00 PARAMETERS
4.01.00 General
g} | Type of circuit bresker Ouldoor SFE, singhe pressure, live tank fpe
b} | Reted frequency G0 Hz
g} | Murnber of poles Theae (3)
d) | Rated oparating duty cycl O - 0.3 580, - GO = Imin, = 50
&) | Reclosing aingle and threa phase high speed auto reclosing
(&5 required)
fl | Total closing ime Mot mare than 150 ms.
gl | Trip ard closing coll vallage 2200 DC
hy | Ausdiary contacts Total 10 MO and 10 NC contacls per pole. The contacts shall
have continuous rafing of 104 and broaking capacity of 24
with circuit bene constart of minimum 20 milllsecond at 220V
Do
i] | Moisa kevel Maximum 140dB a1 50m distance fram basa of cireull breaker
{i | Ratad terminal load Adequate fo withsland 100kg slalic load as well as wind,
saiemic and shom oroult forces without impairing refiateity or
current carmying capacity,
k} | Tempsrature rise over Az per IECE2E71-100 ]
SINGAREN THERMAL POWER PACUECT TECHNICAL 3PECIFICATIONS EUB-SECTION-B-17 PAGE
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CLAUSE NO. TECHHICAL
e REQUIREMEN
TS
Amiien
I}y | Type of operating mechanism Pneumaticiepring/hydraulicior a combination of these
m) | Raied ambient iemperature 5 dopres Cenligrade
n} | System nedtral earthing Effectively earthed
@ | Semmic accslaralion (1.3 g horizonisl
gl | Supporl structure height Adequate 5o that lowest part of suppor insulator of
equipment iz minkmum 2550 mem from ground or
plinth lewel.
80200 40k Class Circuit Breakers
a) | Rated voltage 470 KV s
b} | Rated continuois current Minimum 20003150 A at rated ambian! temperature
curteni capasity
t) | Raled line charging breaking BOOA at 80° G leading power Taclor with magimum
Current [voltage factar of 1.4} permissible switching overvoltage of 2.3 pu,
d) | Rated small inductive cumant Carresponding to inferrupling steady and ransient
Breaking capacity magnatising curent of 50 to 630 MVA transformers wilh
ovenoliage less than 2.3 pu
&) | First pole to clear factor 13
fi | Symmetrical mnterrupling S0k, ms,
Capability
q) | Rated short circud making current 125 k4P
by [ i Short ime currend CTying A0 k&, s,
Capehility for ane second
i) Cutof phasa teaaking curent 12.5kA, rma.

Capacity
Fated bresk fims

iy 40 ms under test dufies 2,3 & £ at rated values
i) 45 ms under lest duties 1 % 5 and shor ine fault test duties and combined vanation  of frp
coil voltage, operaling pressurs and quenching media pressure, ale.
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TECHNICAL

__CLAUSE NO. REQUIREMEN
TS
{1 | Rated ome minule power i} 520 kW rms bebween live feminals and earth.
fraquency withstand woltege i) 610 kW rms across isolating distance.
k} | Rabed lightring smpulse i] £1425 k\p between live terminals and earth.
withslard vollage ii) + 1425 kVp impulse on one terminal and 240 kVp
powar freq. vollage of opposite polarity on other
ferminal {across isoiabing distance),
I} | Rated switching impulse i} = 1060 kVp between Ive terminals and earih,
wilhstand woltage i} & 800 kVp impulze on one erminal and 345 EVp  powar
freq, woltage of cpposile polarity on other terminal (across
isolating dislance).
m | Max. Radio Interference 1000 micro volts for freq. between 0.5 MHz and 2.0 MHz at
voltage 286 kY s
n] | Phase 1o phase spacing 7000 mm
o) | Corona axtinclion voltage Mot less than 320 kY ms
P} | Pre-inserfion resisior rating 400 ghms with minimum pre-insartion time of & milisec.

wherever applicable)
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TECHMICAL REQUIREMENTS

ANNEXURE-]

SPECIFICATION OF MANDATORY MAINTENANCE EQUIPMENT

(Refar ol 6.08.00 of fis secton)

1.4

SF6 Gas Handling Planks:-

a)

b}

11 i

1.2

5FE gas filling and evacuating equipment{Partable) |

The capacily of tis plani shall be such that i1 shall not ke appreciabla dma for flling or evacualing
of the complete 3 pale bresker. The required vacuum for complate evacuation shall be alained with
the help of this plant

5F6 gas filtering, drying, storage and recycling plant:

This shall Include all the necessary devices for measurement of purity, modsre conbent,
dacomposilon products ele. of 5F6 gas. Mixing with alrollmalzture during above process shauld ba
provied b be Ml during testing.

The plant shall be complete with accessones and fitings so that 3F6 gas from the breaker can be
direcly filled in the plant slorags reseralr.

In casa purging of the equipment beforg fillng with 5FE gas |5 deslrabla; then the required eguipmend
for dry pases obe. shall be furnished ag a part of the plant

For heavy #ems within the plant, the lifting hooks shall be provided for liffing and moving with the
avarhead cranes.
The capacily of the plant shall ba such as o handle and store 300 Lilres of 556 gas.

These 5FG gas handling planis shall be complate with al the necessary pipes, coupings flexibls
bubes ard valves for cougling to tha equipmant.

The design and corstructon of the planl, valves, couglings, connoclons shall be such that leskaga
of 3F6 gas shall be minimum.  Simifarly valves, couplings and plpe work skiall be so arangad thal
acoidental loss of gas to the atmosphere shal be minimum.

SFE ges decomposiion analysing equipment and insiruments should have capacily for performing e

follewing funchions:

a) The moiziure content measuremant of allarmalively dew point meassramant.
b} The air content measurament.

o) Sensitivity shoubd not be affected by dust, humidiy, heat & wind el

NOTE:  The equipments should have n-boilt calibration faclity, The calbralionvsensilivily chack shal be
demonsiraied & breaker supplier's worksisie manufaciurers works,
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TECHNICAL REQUIREMENTS

1.3  SF6 Gas leak detector:

a)
o)

€)

1.4

dj

)

o

I

The 5F6 gas leak detector shall meet the following reguirements:

The detector shall ba free from induced voltage effects,

The sensing probe shall be such that it can reach all the paints en the breaker
where leakage is lo be sensed.

The accuracy of the eguipment shall be at least 10 ppm.

record all the parameters, as laid down in subsequent clausas.

It shall have facfity o record the breaker contact movement during opening,
closing, auto recloding and make-break cperation, the speed of contacls at various
stages of operation ) travel of contacts, opening time, closing time and make break
time ,etc.,
The analyser shall have provisions for recording atleast 12 different functions of
the circuit breaker. Al necessary transducer(i.e three nos. for complete 3 phase
speed and travel recordyof breaker), cables, pickups, attachments required for the
breaker shall be suppliedwith the analyser. The cables supplied shall be sufficient
enough for recordings at site on a completely assembiled and erected breaker,

The operational analyzer, must have facility to measure Dynamic Contact
Resistance of arcing contadt and main contact with minimum 100 A DC current
while closing / opening of ciroyit breaker. The necessary software { window based)
for analysis of the measured data shall also be supplied along with the kit
excluding computer ! laptop). This software shall be demonstrated at site dunng
commissioning. The DCR test kit shall be suitable for simultaneous measurement
of DCR of both the breaks of a piNe of the circuit breaker,

The analyser shall be suitable for pperation outdoar and shall be suitably shialded
against induced charges.
The output of the analyser shall be'pn a plain paper or any papar having Infinite
shelf life and the ocutput thus obtained shall have a long life and =hall not require
any special storage facility. Photographic paper is not acceptable.

All the necassary catalogues, write Up for operation and maintenance of the
analyser shall be furnished alongwith eagh analyser and peripharal system.
Demansiration at breaker manufacturer's premises for funclional’operational check
and compatibiling with breaker.
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1. 06h. 00

20000

2.01.0¢

2.02.00

2.03.00

2,061,060

20504

2.0

2.07.040

20800

300,00

3.00.00

132 KV CIRCUIT BREAKE =

|

CHAFTER = E1 : CIRCUIT BREAKER
GEMNERAL

Circuit Hreakers shall be outdoor type, comprising three identical single pole units,
completz in all respacts with all fittings and wiring. The circuit breakers and nccessories
shall conform to [EC-62271-100 or equivalent Indian Standard.

DUTY REQUIREMENTS

Cirguil breaker shall be C2/MIclass under all duty conditions and shall be capable of
performing their duties without opening resistor. The circuit hreaker shall meet the duty
requirement of any fype of fault or fault location and shall be suitable for line charging and
dropping when used on 400:132 kV effectively grounded or ungrounded systems and
perform make and break operations as per the stipulated duty cveles satisfctonly,

The circuit breaker shall be capable for breaking the sieady & {mnsient magnelizing
current corresponding to 400132 KV fmnsformers up to 630 MVYA rating. It shall also be
capable of breaking line charging currents as per [EC- 62271-100 with a voltage factor of
1.4,

The rated transient recovery voltage for terminal fault and short line Gults shall be as per
IEC:62271-100.

The circuil breakers shall be reasonably quiet in operabion. Moise level in excess of 140 dB
measured at base of the breaker would be unacceptable. Ridder shall indicale the noise
level of breaker at distance of 50 (0 150 m from base of the breaker.

The Bidder may note that total break time of the breaker shall not be exceeded under any
duty conditions specified such as with the combined variation of the twrip coil voltage, |
pneumatichydraulic pressure and arc extinguishing medium  pressure, ete. While |
[urnishing the proof of the total break time of complete circuit breaker, the Bidder may
specifically bring out the cffect of non-simultaneity berween same pole and poles and show
b it is coverad in the gearanteed total break time.

While furnishing particulars regarding the ILC. component of the circuit breaker, the
Ridder shall note that [EC-62271-100 requires that this value should correspond to the

guaranteed minimum opening time under any condition of operation.

The critical current which gives the longest arc durstion ot lock out pressure of
extinguishing medivm and the duration shall be indicated.

All the duty requirements specified above shall be provided with the support of adequate
test reports to be furnished along with the bid.

CONSTRUCTHINAL FEATURES

All making and breaking contacts shall be sealed and free from atmospheric effect. In the
| event of leakage of extinguishing medium 1o a value, which cannot withstand the diglectric

| stresses specified in the open position, the contacts shall preferably self close. Main

132KY 5TART UP PO'WEER FOR BCCL Xa00 MW TPS AT AIMEABAD PRAMECT  Paps EI - 1/12
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a)
b)
(]
d)
&}
3.02.00
3.03.00
4.00.00

4.01.040

4020

4.035.00

4,000

.15,

4.06.00

40700

5.000.00

S.00u0

contacts shall be essily pecessible for inspeciion and replocement. [T there are no separaiely
muounted wrcing contacts, then the main contacts shall be easily accessible for nspection
and replacement. Main contacts shall have ample ares and contact pressure for carrying the
rated current under all conditions. The interrupter sectional drawing showing the following
conditions shall be furnizhed for information with the bid:

Close position

Arc initiation position
Full arcing posilion
Arc extinction position
Cipen position,

All the three poles of the breaker shall be linked wgether either elecirically/pneumatically
or electro hydraulically.

Circuil breakers shall be provided with two (2] independent top coils, suitable for trip
circuit supervision, The frip circuit supervision relay would also be provided, Necessary
termimials shall be provided in the ceniral control cabinet of the circuit breaker.

SULPHUR HEXAFLOURIDE (5F6) GAS CIRCUIT BREAKER
Circuit breakers shall be single pressure type.

Design and construction of the circuit breaker shall be such that there i3 minimum
possibility of gas leakage and eniry of moisture, There should not be any condensation of |
EF6 pas on insulated surfaces of the circuit breaker.

In the interrupter assembly, there shall be sbsorbing product box to climinate SFaG
decomposition products and moisture, The details and operating experience with such
filters shall be brought out m edditional information schedule,

Each pole shall form on enclosure filled with SF6 gas independent of two other poles.
Common monitoring of 5F6 gas can be provided for the three poles of circuil breaker
having a common drive, The inferconneciing pipes in this case shall be such that the SF&
pas from one pole could be removed for maintonance purposes.

Material used in the construction of circuit breakers shall be such as fully compatible with
o

The 5F6 gas density monitor shall be adequately temperamre compensated o mode] the
density changres due to variations in ambient temperatuee within tho body of cirouil breaker
as a whole. It shall be possible to dismantle the monitor withowt removal of gas,

Sufficient 5F6 gas shall be supplied to fill all the circuit breakers installed plus an
additional 20% of the quantity as spare,

OFERATING MECHANISM
Circuit breaker shall be operated by pneumatic mechanism or electrically spring charged

mechunism or electro-hydraulic mechanism or a combination of these. [t shall be geng
operated in case of 3-phase reclosing operplion as spplicable.

[32EV START UPF POWER FORSCCL 2X800 MW TPS AT ADILABAD PEOJECT  Pace El 2412
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50002

5.00.03

5.00.04

50005

5.00.0064

5.00.07

| 5.00.08

0005

50000

5.01.Mm

5.00.02

The operating mechanism shall be anti-pumping and inp free (a8 per TEC definition)
electrically and either mechanically or pneumatically under every method of closing. The
mechanizm of the breaker shall be such that the position of the breaker is maintained even
after the leakape of operating media andfor gas,

The operating mechanism shall be such that the fGilure of any auxilizry spring will not
prevent tripping and will not cause wip or closing operation of the power operated closing
devives. A mechanical indicator shall be provided o show open and close positions of
breaker. [t shall be located ina position where 1t will be visible to a min standing on the
ground with the mechanism houwsing door closed, An operation counter shall also be
provided.

Closing coil shall operate comrectly at all values of voltage between B53% and | 10%: of the
rated voltage, Shunt trip coils shall operate correctly under all operating conditions of the
circuit breaker upto the rated breaking capacity of the circuit breaker and at all values of
supply voltage between T70% and 110% of rated wvoltage. It additional elements are
introduced in the inp codl circuit their successful operation for similar applications of
outdoor breaker shall be clearly brought out in the bid.

Working parts of the mechanism shall be of comosion resisting material. Bearings
requiring grease, shall be equipped with pressure type grease fittings. Bearing pin, bolts,
nuts und other paris shall be adequately pinned or locked to prevent loosening or changing
adjustment with repeated operation of the breaker,

| Operating mechanism shall normally be operated by remote electineal conirol, Electncal

iripping shall be performed by shunt wrip coil. Prowvision shall also be made for local

| electrical control. *Local / remote” selector switch and close & trip push buttons shall be

provided in the breaker contral control cabinet. Remote located push buttons and indicating
lumps shall also be provided,

Operaling mechanizm and all accessories shall be in local control cabingt, A centrml control
cabinet for the three poles of the breaker shall be provided along with supply of necessary
tubing, cables, ete,

Provisions shall be made on breakers for attaching an operation analyser to perform speed
testzs after nstallation at site to record contoct ravel against time and measure opening
time.

The Bidder shall fumnish curve supported by test data indicating the opening time under
close-open opermiion with combined variation of frip coil and opemting medin along with
the bid.

Pocumatically Operated Mechanism

Bidder shall offer unit compressor with each circuit breaker. The unit compressor are to be
Incarted outdoor near the breaken{s),

The breaker local air receivers shall comply with the requirement specified, and shall have
sullicient capacity for two “*CO0'operations of the breaker al the lowesl pressure for reéclose
duty without refilling.
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501.03

aj
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c)
d)

5,00 .04

5.02.04

5.02.01

50202

5.02.03

5.02.04

5.02.05

3.02.068

5.02.07

50300

5.03.01

| the energy contained in the operating mechanism.

[ndependently adjustable pressure switches with potential free ungrounded contacts to
actuate lockout device shall be provided. This lock out device with provision for remote
alarm indication shall be incorporated in the circuit breaker to prevent operation whenever |
the pressure of the operating medivm is below thal required for setisloctory operation af the
specified miing. The scheme should permit operation of all block and alarm relayvs as soon
as the pressure transient present during the rapid pressure drop has been damped and a
reliable pressure measurement can be made. Such facilities shall be provided for following
conditions !

Trip leckout pressure - 2 nos.
Close lockout pressure = | m,
Exireme low pressure -1 no.

Autn reclose lock out pressure - | no.

The compressed air mechanism shall be capahle of operating the eircuit breaker under all
duty conditions with the air pressure immediately belore operation between 5% and 11074
of the rated supply pressurcs. The make'break time at this supply pressure shall not excesd
the specified make! break time within any value of irip coil supply voltuge as specified.

Spring Operated Mechanism

Spring operated mechanism shall be complete with mator, opening spring & closing spring
with limit switch for awtomatic charging and other necessary sccessories to make the
mechanism a complete operating unit. Opening spring shall be supplied with [imit swilch
for automatic charging and other necessary accessories,

As long as power is available to the motor, 3 confinuous sequence of closing and opening
operations shall be possible. The motor shall have adequate thermal rating for this dury,
Atter failure of power supply to the motor, one close-open operation shall be possible with

Breaker operation shall be independent of the modor, which shall be used solely for
compressing e closing spring,

Motor shall comply with the requirements specified in Chapler-E12. Maotor ratings shall be |
such that it requires not more than 30 seconds tor fully charging the closing spring.

Closing action of the circuil breaker shall compress the opening spring ready for tripping.

When closing springs are dischorged, affer closing a breaker, closing springs shall
putomatically be charged for the next operation and an indication of this shell be provided
in the local and remaote control cabinet,

The spring operating mechanism shall have adequate energy stored in the operating spring
to close and latch the circuit breaker against the rated making current and also to provide
the required encrgy for the tipping mechanizm in case the tripping encrgy is derived from
the eperating mechanism,

Hydranlically Operated Mechanism

Hydraulically operated mechanism shall comprise operating unit with power cylinder,

I3ZEY START UP POWER FOR SCCL ZX600 MW TP AT ADILABAD PROJECT  Pagze E1 - 4112
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5.03.02

5.03.03

5.03.04

5.03.05

5.00.06

5.05.07

50400

5.04.01

aj
)]
€
d}
e)
f)
£)

k)
. 0000

H.001.00

a)

vilves, and low pressure reservoir, motor, ehe,
The hydraulic oil used shall be fully compatible for the specified temperature range,

The oil pressure controlling the o1l pump and pressure in the high pressure reseryoir shall
have adequate number of spare contacts for confinuous monitoring of low pressure, high
pressure, ete., in control reom. The necessory remote equipment shall also be provided.

The mechanism shall be suitable for af least two close open operabions after failure of ac
supply to the motor starting at pressure equal to lowest pressure of auto-reclose duty.

The hydraulically operated mechanisme shall be capable of operating the circuit breaker
correctly aod performing the duty cvele specified under all conditions with the pressure of
hydraulic operated fluid in the operating mechanizm at the lowest permissible pressure
before make vp. The operating time at the lowest pressure for a parbicular operation shall
not exceed the guaranteed operating time within any value of frip coil-supply voltage as
specilied.

Trip lockowt shall be provided to prevemt operations of the circuil breaker below the
minimum specified hydraulic pressure. Alanm contacts for loss of nitrogen shall be
provided and wired suitably upto the central control cabinet,

All hydraulic joints shall have no oil leakage under the site conditions and joints shall be
tested at factory against oil leakage ol a mintmum of 1,5 times maximum working pressure.

Fittings And Accessories

Fellowing is partial list of some of the major Gttings and aceessories 1o be furnished as
integral part of the breakers, Mumber and exact location of these parts shall be indicated in |
the bid.

Control unit / Central control cabinet in accordance with Chapter-E 12 complete with:

Double compression tvpe cable glands, lugs, fermles, ete.

Localiremote changeover swilch

Crperation counter

Fuses, as required

Antipumping relay/confactor

Rating and diagram plate in accordance with IEC inchuding vear of manufacture, etc.
Gauges [or SF6 pas pressure, pneumatichydraulic pressure,

Gias density monitor with alarm and lockout contacts

FITTINGS AND ACCESSORIES

Hullow insulator columns

The insulators shall conform to requirements stipulated in Chapter-E12. All routine tests
shall be conducted on the insulators as per relevant [EC. In addition the following routine

Lizsts shall wlso be conducted on kollow ealumn insulators @

Ultrasonic test

132KY 5TART UP POWER FOR SCCL 2Xe0d MW TP AT ADNLABAD PEOJECT  Fapz EI - 312
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Pressure test

Bending load test in 4 directions at 5024 specified bending load.

Bending load test in 4 directions at |00% specified Bending load as a sample test.
Burst pressure test as a sample test,

Support Struciores

The minimum height of equipment supports shall be 2.55 meters. The height of center line
of eonductor shall be a5 given elsewhere in the specification.

Terminal connectors shall confomn to requirements stipulated in Chapter E12.
Additional fittings for Poeumatic Circuit Breaker

Unit compressed air system.

Breaker local air receivers

Pressure gauge, spring-loaded safety valve and pressure switch with adjusmable contacis
Pressure switch to initiale an alarm if the pressure in the suxiliary reservoir falls below a
preset level for longer than it is normally necessary 1o refill the reservoir.

Stop, non-return and other control valves, piping and all accessories upto breaker
mechanism housing,

Unit Compressed Air System

The unit compressed air system for each breaker shall be provided with compressed air
piping, piping accessories, control and non-retum valves, filters, coolers of adequale |
cupacity, pressure reducing valves(if any), isolating valves, drain ports, efc.

Air Compressor:

The air compressor shall be driven by automativally controlled motor, It shall be of air
cooled type complete with preferably oil-less cylinder lubrication. The compressors or
pumps shall be mounted within the operating mechanism housing or a separate wenther-
proof and dust-proof housing, The motors shall conform to requirements of Chapter-E12.

The compresser size shall be such that it is capable of performing following operations
satisfactorily :

i} Total running time of compressor not excesding 45 minutes per day, considering 2%
leakage and 2 CO-operations,

i} Air charging time not exceeding 20 minutes after one CO operation of the breaker.

The compressor shall be provided with auwtomatic adjustable unloading device, if
neceszary, during starting. Each compressor shall be equipped with a time totaliser.

In accordance with the requirements stipulated under Pari-l, the compressors and its
accessorics shall conform to the type tests and shall be subject to routine tests as per
applicable standards,

Intercooler and After cooler ;

I3ZEY START UP POWER FOR SCCL 2X6&0) MW TPS AT ADILABAD PROJECT Pog= El —R/12
SPEC. MO TBEM-21009- 132KV START UP POWER SPECIFICATION




6.05.03
a)

b)

€)

di

. 0. )

a)

b}

€

60700
al

b}

e)

il
&)

Interconler belween compressor stage and after cooler at discharge of H.P. cylinder shall
be included in Contractor's seope. They shall be of air cooled type and shall be designed as
per ASME Code of IEMA Standards, The design pressure on the air side of cooler shall be
[.25 times the working pressure. A corrosion allowance of 3mm shall be included for all
steel parts.

Air Heeeivers :

I'he capacity of receivers shall be sufficient for two (2) CO operations of the breaker.

Adr receiver shall be designed in accordance with the latest edition of the ASME Code for
Pressure Vessel - Section VI of BS:5179. A corrosion allowance of 3.0 mm shall be
provided for shell and dished ends. Receivers shall be hot dip galvenized.

Accessories such as suitable sized safety valve to relieve full compressor discharge at a sct
pressure equal to .1 times the maximum operating pressure, dial type pressure gauge with
isolating and drain valve and test connection shall be pravided,

Cuality of Air

Compressed air used shall be dry and free of dust particles. Arrangement for conditioning
the compressed air shall be provided as an integral part of air compressor svsiem. The
quality of air shall be compatible with the parts used in the system. All necessary
components required 1o make it compatible shall be included,

Controls and Control Equipment :

The compressor control shall be of automatic start stop type initiated by pressure switches
on the receiver. Supplementary manual control shall also be provided.

All control equipment shall be housed in a totally enclosed cabinet. Pressure gauges and
ather indicating devices, control switches shall be mounted on the control cabinet.

Facility to annunciate failure of power supply to the compressor control shall also be
provided.

Compressed Air Piping, Valves and Fittings:
The Muw capacity of all valves shall be at least 20% greater than the compresser capacity.

The high pressure system shall be such that after one 0 - 0.3 Sec - CO operation, the
breaker shall be capable of performing one CO operation within 3 minutes.

All compressed air piping shall be bright annealed, seamless phosphorous Deoxidized
Mon-Arsenical Copper alloy or stainless steel pipe (C-106 of BS:2871).

All joints and connections in the piping svstem shall be brazed or flared az HECESEIrY.

Compressed air piping system shall be supplied in clean, sealed and packed condition.
Before installation, the pipes shall be again cleaned properly to remove dust, brazing

132KV START UPF POWER FOR SCCL 2X600 MW TPS AT ADILABAD PROJECT  Page 1 - 712
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TESTS

In mecordance with the requirements stipulated under clanse 20000 of Sub Section
Creneral, the circuit breakers along with iz operating mechanism shall conform o Type
tests.
Lizt of type tests to be included by Bidder

a) Dhelectric tests

h} Radio interference voltage test

¢} Temperiure Kise test

d} Short time withstand current and peak withstand test

e} Mechanical endurance and enviroiment fesf

£} Shor circwit test dutics

g1 Short line Fault rest

h) Oul of phase making snd breaking fest

il Line charging current breaking test

10 IP:55 test on each tvpe of box

k) Thermal tests on pre-insertion resistors

Rootine Tests

Routing tests as per IEC-62271-100) on the complete breaker! pole alongwith its own
operating mechanism and pole column shall be performed on all circuit breakers.

Site Tests

All routing tests excopt power frequency voltage dry withstand test on breaker shall be
repeated on the completely assembled breaker at site,

FARAMETERS
General
Chetdoar SF6, single pressure , Live tank tvpe

Type of circuit breaker

Hated frequency 50 Hz

£)
|

Mumber of poles

Rated operating duty cvele
Kated short circuit breaking
current at rated voltage
symmetrcal inlemupting
Capability

Short time current carrying
Capability

Thres {3}

O - 00.5 sec, - OO - 3min, — OO

31.5kA with percentage of DC component as per [ECSS
correaponding o minimum opening Hme under  operating

conditions specified,

31.5 kArms

315 kArms fior One (1) second

132KV START UF POWER FOR SCCL 2X600 MW TPS AT ADILABAD PRONECT  Page E1 - 812
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Shorl circuit making currenl

Capability
Rated out-of-phase breaking

Eated line charging breaking
Current (voltage factor of 1.4}

Reclosing

Total closing time

Mlaximum difference in the a)
instants of closing/opening b
ot contacts

Irip and closing coil voliage

Auxiliary contocis

Moise level

Rated terminal load

Temperaiure rise over
Ambient

['vpe of operating mechanism
Minimum creepage distance
Fated ambient temperature
System nevirsl earihing

Scismic acceloration

B0 kAp

7.8 kA rms

As per [EC

Single and three phase high speed auto reclosing
(s required)

Mot mare than 150 ms.

Az per standard

2HY DC

As required plus 10O and 10MC contacts per pole as
spare. The contacts shell have continuous rating of 104
and breaking capacity of 2A with circuit time constant of
minimum 20 mithisecond at 220V de.

Maximum [40dB al 50m distance [rom base of cirout
breaker

Adequate to withstand 100kg static load a8 well as wind,
seismic ond  shor  creull forces withoul mpainng
reliability or current carrying capacity,

Asper [EC022T1=100

Pneumatic/spring/hydraulic/or & combination of these
As indicated in Section - B0

30 degree Cenligrads

Effectively earthed

03 p horizontal

Support structure height Adequate so that lowest part of support insulator of
equipment is minimum 2550 mm from ground or
plinth level.

145 kV CIRCUIT BREAKERS :

132KV START UP POWER FOR SCCL 2X600 MW TPS AT ADILABAD PROJECT  Page E1 - 912
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a) | Rated voltaze 145 kV, rms.

by | Baded freguency a0 Hze
2} | Mo. of poles 3
d) | Tvpe of circuit breaker Outdoor 5F6
2} | Bewsmic acceleration 0.3 Honzontal
[} | Rated continucus current al [ 6001250 A
an ambient temperature of 30" C
g} | Symmetrical intorapting 315 kA, rmns.
Capabilily
h} | REated short circuit making current 30 kAP
. i} &) Short ime current carmying 31.5 kA, rms.
- Capability for one second
by Ot of phase breaking current 7.8 kA, rms.
Capacily
i) | Rated line charging breaking current Az per IEC
Al 07 Jeuding power factor angle
(A, rms.)
{ The breaker shall be-able 1o inlerrupt the rated line charping current with a test voltage
immediately before opening equal to the product of U/ 3 and 1.4 as per [EC-62271-
| 0.
k) | Rated small inductive current 05to 10 A
Switching capability wath over-
voltage less than 2.3 pou,
Interrupting capability of Tranformer upto 500 MV A
steady and transient magnelising
current
P
Yo .
[} | First pole to clear factor 15
ml | Bated bresktime 60 ms
n} | Total breaktime 65 ms
2] | Total closing time Mot more than 150 ms
Pl | Bated operating duty cyele 0-0.3 5-C0-3 min. —C0

q) | Rared Insulation levels :

i} Full wave impulse withsiond voltage (1250 micro sec.)

132KV START UP POWER POR SCCL 2ol MW TPS AT ADILABAD PROJECT  Puge E1 — 1V12
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betwean line terminals and ground

betwesn terminals with circuil
brecaker open

between line terminals and pround

betwean terminals with circuit
breaker open

Max. radio interference voliage for
Frequency between (0.5 MHz and
2 MHe a1 92 KV rms (Micro volis)
both in open and closed position

Min. creepage distance
i} Phase to ground

| Urperating mechanism

Trip coil and closing coil voltage

Auxiliary contacts

i} Rating of auxiliary contacls

iij Dreakiog copacity of oux. Contncis
Moize level at base and upto 50 m
distance from base of breaker

Phase 1o phase spacing

Eeted terminal load

= 630 kY peak

= 6530 kY impulse on one terminal and
ather termingal carthed

i) Cne minute power frequency drv and wet withstand voltage

275 KV =

275 KV mns

100

3625 mm

Pnoumaticspringhydraulicior a
combinstion of these

220w DC

Each circuit breaker pole shall be
provided with an awcliary  switch with a
total of twenly (200 imdependeni single
pole reversible contacts, in addition to
those used for the breaker control. The
auxiliary  swilch  shall be factory
assembled with ten (10) normally open &
ten {10} normally closed contacts [(These
contacts would be further utilised by the
Contractor for interlocking purposes)

Auxilinry swilch shall also comply with requirements of Section ALUX.

104 at 220% DC

2a DC with the eircult tme constaEnt nol
less than 20 ms.

140 dB (Max.)
3000 mmyather tvpe tested spacing is alio
accoptable])

As per [EC
—

Page E1 11112
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aa}

alb)

|

Temperature rise over an ambient

OF 50° C.

Svstem neutral earthing
Transmizsion Line Lengths
Bequirements for support struciures:

i} The minimum clearince befween Lthe
live parts and earth shall be 2.1 meters.

i}  The terminal pad shall be ot a height
such that the centerline of the
terminating conductor is 4.6 m from
plinth level.

The breaker shall be designed to withstand
the rated terminal load, wind load!earth-
gquake load and shorl cireuil forces, The
short cirownl forces 1o be constdered for
the design shall be based o 6 m long bus
bars consisting of %47 [PS AL Tubes
ACSR conductar with specified phase to
phase spacing.

As per IEC 62271-100

Eftcctively carthed

Upto 1530 Km.

Page E1 — 1212
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PROJECT: 400 KV AN 132 KV SWITCHYARD FOR SINGAREWN] THERMAL POWER PROJECT
2XGGOMW AT ADILABAL, AP
Bharat Heavy Electricals Lid.
Dwc. Mo, TB-333-316-00]
Techrical Specificat ion Riv. Mo, OO
J00KY AND 13ZKY 5F8 CIRCUIT BREAKERS Page Mo.: 2- |

SECTION2
GENERAL ELECTRICAL SPECIFICATIONS

21 GENERAL
This section covers the general technical requirements of Circuit Breakers. In case of any
discrepancies between the requirements mentioned in this section and those specified in the
following sections of this specification, the specifications given hercin shall prevail and shall be
treated as binding requirements. Requirements of Section-1 shall take precedence over all
seclions.

2 GENERAL TECHNICAL SPECIFICATIONS
As per NTPC Technical Specifications enclosed as below:

i SCCL (2X6000W) BTG package, Technical Specification; Section-V1, Par-B,
Technical Specifications, Sub Section-B-08, MOTORS, Page | to 5.

ii} SCCL (2X600MW) BTG package, Technical Specification :
Section-V1, Parl-B, Technical Specifications, Sub Section-B-25,
EWITCHYARD-AUXILIARY [TEMS, Page | 10 10,



i TECHNICAL REQUIREMENTS

1.00.00 GENERAL REQUIREMENTS

1.01.00 For the purpose of design of equipment/systams, an ambient temperature of 50 deg.
Centigrade and relative humidity of 95% (st 40 deg C) shall be considered. The
equipment shall operate in a highly polluted environment

1:02.00 All equipments shall be suitable for rated frequency of 50 Hz with a variation of +3%
& -5%, and 10% combined variation of voltage and frequency unless specifically
brought out in the specification.

1.03.00 Contractor shall provide fully compatible electrical system, equipments, accessonas
and sernces.

1.04.00 All the equipment, material and systems shall, in general, conform to the latest
edifion of relevant Mational and international Codes & Standards, especially the
Indian Statutory Regulations. :

1.05.00 The auxiliary AC veltage supply arangement shall have 11kV, 3.3 kV and 415V
systems, It shall be designed to limit voltage variations as given below under worst
aperating condition :
fa) 11KV, 33 kY +i= 5%
(b 41552400 +- 10%

1.06.00 The voltage level for motors shall be as follows -
a) Upto D2KW : Single phase 2400 AC ! 3 phase 415V AC
b} Above 0.ZKW and upto 200EW | 3 phaze 415V AC
o)  Above 200EW and upto 1500 KW, 3.3 kY
dj Above 1500 KW 1RV
Voltage rating for special purpose mofors viz. scraw comprassors and those with
VD shall be as per manufacturer standard
Faor CHP conveyor's motor above 160EW rating 2. 3EVY, three phase AC supply is o
be uzed. However all the motors on the Stecker’ Reclaimer machine shall be on
415V AC only.

1.07.00 Fault level shall be limited to 40kA RMS for 1 second for 11KV & 3.3 kV system and
45 k& BMS 1 zecond for 415V system. 415V system shall be saolidly grounded and
220 VDC system shall be isolated typa.

1.08.00 Faint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment.

SINGAREHNI THERMAL POWER PROLECT TECHHIC AL SFECIFICATIONS S5LIB-5ECTION-B08 PAGE
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AT, TECHNICAL REQUIREMENTS
1.09.00 The responsibility of coordination with electrical agencies and obtaining all
necessary clearances shall be of the contractar.
1.10.00 Degres of Protection
Degree af protection for varicus enclosures as per [5:4691, |IECS0034-05 shall be as
foliows -
i) Indoor motors - IP 54
i}  Cutdoor mators - IP 55
i} Cable box-indoor area - IP 54
v} Cable box-Outdoor area = IP 55
2.00.00 CODES AND STANDARDS
1} Three phass induchon motors I5:325, |[EC60034
2} Single phase AC motors : [5:996, |[EC:E0024
3}  Crane duty motors ! 153177, IEC:60034
4) DC motorsigenerators : |5:4722
§) Energy Efficent motors : 15 12615
3.00.00 TYPE
3.01.00 AC Motors:
a} Sguirrel cage induction motor suitable for direct-on-line starting.
b} Continuous duty LT motors upto 160 KW Output rating (at 50 deg.C ambient
temparature), shall be Energy Efficient molors, Efficiency class-EF 1,
conforming to 1S 12615.
¢l Crane duly motors shall be slip ring’ squirrel cage Induction motor as per tha
requirement.
=5.02.00 DC Mators Shunt wound.
4 04000 RATING
(3} Continuously rated [51). However, crana motors shall be rated for 54 duty,
40 cyclic duration factor
(b} Whenever the basiz for motor ratingz are not specified in the comezponding
mechanical specification sub-sections, maximum continuaus motar ratings
SINGAREN] THERMA L POWER PROJECT TECHHIC AL SPECIFICATIONS SUB-3ECTION-B-08 PAGE
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PROMECT: 200 KV AND 132 KV SWITCHYARD FOR S[MNGARENI THERMAL POWER PROJECT
ZXEGOMW AT ADILABAD, AP

Bharat Heavy Eleciricals Lid.
Doc. Mo, TB-333-316-012
Technical Specification R, Bo, 00

SECTION-3

PROJECT DETAILS & GENERAL TECHNICAL REQUIREMENTS
30 GEMNERAL

This section stipulates the General Technical Requirements under the Contract and will
form an integral part of the Technical Specification.

The provisions under this section are intended to supplement general requirements for the
materials. cquipment and services covered under other sections of tender documents and
are not exclusive, However in case of conflict between the requirements specified in this
section and requirements specified under other sections, the requirements specified under
respective sections shall prevail.

3.1 PROJECT INFORMATION:

Particular Details Y 5 |
a) | Customer M/S  Singareni Collieries Company Limited.
Kothagudem{SCCL)
' b) | Project Title 2 X 60 MW Singareni Thermal Power Project at
Peagdapalli (V), Jaipur (M), Adilabad Dist,
Andhra Pradesh RS
c) | Location Pepgadapalli  village, Jaipur Mandal. Adilabad
District, AP,
d) | Dhstance from Nearest Town - | 14.6 KM
| Mancherial
€) | Distance [rom State Highway ' 4.6 KM
f) | Ddstance from NH-16 | 500 Mtrs
(Mirmal-Chennur section)
- ) | Nearest Airport & Distance Shamshabad Airport, Hvderabad 250 KM
; h) | Mearest Railway Station Mancherial Railway station on Nagpur-Kazipet
main railway line of South Central Railway
|1 14.6KM
SITE CONIMTLONS
a) | Max. ambient air temp. 50°C
b) | Min. ambient air temp. |
c) | Max. design ambient temp. s0°C
d) | Desipgn relerence RH 05 %o (at -4Lid:gl‘.'.__']-l_-_
¢} | Site elevation 143 Mir above MSL
) | Pollution Severity High Pollution level (23mmikV)
| ) | Seismic Zone | Zone-111
WIND DATA
a) | Basic Wind speed $4m/sec T
b} | The risk co-cfficient (K1) .07
| ) | Catcgory of terrain Category-2

Section 3 Page 1 of 35



PROJECT: 400 KV AMI? 132 KV SWITCHYARD FOR SINGAREN] THERMAL POWER PROJECT
2XGHH0MW AT ADHLABAL, AP

Mbarsl Heayvy Elecoricals Lid,
[Boe. B 1TB-353-310-012
Technical Specification Rew. Moo (Kb

Mute:
(i) Netwithstanding the values of the above mentioned parameters, the design wind pressure
5o computed at amy point shall not be taken less than 1500 N/SgM fur all classes of
structures, i.c. A.B and C, as defined in [5:875(part-3).

(i1) Impaortant meteorological data from nearest observatory at Ramagundam is placed at
Annexure-1.

31.1 SYSTEM PARAMETERS:

SI.No. [ Paramelers 400 kV 132 kY

1 Highest system voltage 420 kV rms 145 kVrms

2 Lightning Impulse voltage =1 425kVp | =650kVp

3 Switching impulse voltage = S0KVp =

4 Power frequency withstand for 1 | 630 k'V{rms) 275 kVirms)
min (Fms) _

5 Mux. fault level (1 sec.) 50 kA = 31.5kA

fi Minimum creepage distance 10500 mm 3625mm

312 AUXILIARY POWER:

Normal Variation in | Frequency in | Phase/Wire Neutral
Voltage Voltage Hz i Connection

413 Volts + 10% | 50 = 5% ¥, wire Solidly
= . earthed
240 Volis E 10%y i 5+ 5% 1% wire Solidly
| e ol earthed

220 Volts 190V to 240V DC - Isolated 2 wire
system

Combined variation of voltage and frequency shall be limited to = 10%. Fault level of
| - 415V system shall not be less than 45kA.

The minimum height of equipment supports shall be 2550mm. The various minimum
heighis of the switchyard shall be as given below from plinth level:

[ Voltage Fquipment 2" Level 37 Level
/1% Level
132KV 4aiimm RO00Gmm 12000mm
| 400KV (1%brealker) RO00mm |6000mm | —

3.2 INSTRUCTION TO BIDDERS:

The bidders shall submit the technical requirements, data and information as per the
technical data sheets, provided in Section-4.

Ihe bidders shall fumnish catalogues, engineering data, technical information, design
documents, drawings etc fully in conformity with the technical specification.

It is recognized that the bidders may have standardized on the use of certain components,

Section 3 Pape 2 of 35
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FRCUECT: 400 KV AND 132 KV SWITCHY ARD FOR SINGAREMN] THEREMAL PO ER PROJECTT
2XGO0MW AT ADILABRAD, AP

[Nharst ey y Blecimeals Lad.
e, Moe TH=153-316-0H2

Technical Specification Rewv. Mo (W

materials, processes or procedures different than thosc specified herein. Altemnate
proposals offering similar equipment based on the manufacturer's standard practice will
also be considered provided such proposals meet the specified designs, standard and
performance requirements and are acceplable 1o the Purchaser. Unless brought out clearly,
the Bidder shall be deemed to conform to this specification scrupulously, All deviations
from the specification shall be clearly broyght cut in the respective schedule of devistions,
Any discrepancy between the specification and the catalopues or the bid, it not clearly
brought out in the schedule, will not be considered as valid deviation.

Except for lighting fixtures, wherever a material or article is specified or defined by the
name of a particular brand, Manufacturer or Vendor, the specific name mentioned shall be
understood as establishing type, function and guality and not as limiting competition. For
lighting fixtures, makes shall be as defined in Section-Lighting System.

Equipment furnished shall be complete in every respect with all mountings, fittings,
fixtures and standard accessories normally provided with such cquipment and/ or needed
for erection, completion and safe operation of the equipment as required by applicable
codes, though they may not have been specifically detailed in the Technical Specifications
unless included in the list of exclusions. Materials and components not specifically stated
in the specification but which are necessary for commissioning and satisfactory operation
of the switchyard unless specifically excluded shall be deemed to be included in the scope
of the specification and shall be supplied without any extra cost. All similar standard
components/parts of similar standard equipment under supply shall be inter-changeable

wilh one another.

The bidder shall supply type tested (including special tests as per tech. specification)
equipment and materials. The test reports shall be furnished by the bidder along with
cquipment’ material drawings. In the cvent of any discrepancy in the test reports, (i.e. if
any lest report 15 not acceplable due to any designd manufacturing changes or due to non-
compliance with the Technical Specification and/ or applicable standard), the tests shall be
carried out without any additional cost implication to the BHEL. BHEL reserves the right
to get any or all type/tests conducted. repeated.

RULES, REGULATIONS, CODES & STANDARDS

In addition to codes and standards specifically mentioned in the relevant technical
specifications for the equipment / plant / system, all equipment parts svstems and works
covered under this specification shall comply with currently applicable statmory
regulations and satety codes of the Republic of India as well as of the locality where they
will he installed, including the following -

a) Burcau of Indian Standards (BLS)

b Indian Electricity Act

c) Indian Electricity Rules

d) Indian Explosives Act

e) Indian Factories Act and Stale Factories Act

I [ndian Boiler Regulations (IBR)

o) Regulations of the Central Pollution Control Board, India

h) Regulations of the Ministry of Environment & Forest (MoEF) , Gove. of India

1) Pallution Contral Regulations ol Department of Environment, Govt. of India

Section 3 Page 3 of 35
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PROJECT: 400 KW ARND 132 KV SWITCHY ARD FOR SIKGARES] THERMAL POWER PROJEET
FHAEOMW AT ADILABAD, AP

Bharat Hesey Eleciricals Lid.
[oe. Mo TB-333-316-012
Technical Specilication Bev. Moo

i) State Pollution Control Board.

k) Rules for Electrical Installation by TarilT Advisory Committee( TAC)

[} Building and other construction workers(Regulation of Employment and
Conditions of Services) Central Rules, 1998

m) Explosive Rules, 1983

nj Petroleum Act 1984

o) Petroleum Rules, 1984

pi Gas Cylinder Rules, 1981

q) Static and Mobile Pressure Vessels{Unified) Rules, 1981

£ Workmen's Compensation Act, 1923

5) Workmen's Compensation Rule,1924

i SCCL Safety Rules for Construction and Erection

1) SCCL Safety Policy

v) Any other statutory codes! standards’ regulations, as mav be applicable.

Unless covered otherwise in the specifications, the latest editions {as applicable as on date
of bid opening), of the codes and standards given below shall also apply.
a) Bureau of Indian Standards({BI1S)

b} Japanese Industrial Standards (JTS)

b} American National Standards Institute (ANSI)

c) American Society of Testing and Materials ( ASTM)

d} American Society of Mechanical Engineers (ASME)

e) American Petroleum Institute (API)

f) Standards of the Hydraulic Institute, UISA

g) Internativnal Organization for Standardization (150)

h) Tubular Exchanger Manufacturers” Association (TEMA)

i) American Welding Society (AWS)

1) Mational Electrical Manufacturers Association (NEMA)

k) Mational Fire Protection Association (NFPA)

}] International Electro-Technical Commission (1EC)

m) Expansion Joint Manufacturers Association (EIMA)

n} Heat Exchange [nstitute { HEI)

Other International/ National standards such as DIN, VDI, BS, etc. shall also be accepted
for only material codes and manufacturing standards, subject to the Employer's approval.
for which the Bidder shall fumish, along with the offer, adequate information to justify that
these standards are equivalent or superior to the standards mentioned above. In all such
cases the Bidder shall furnish specifically the variations and deviations from the standards
mentioned under 3.01.00 and 5.02.00 together with the complete word o word translation
of the standard that 15 normally not published in English.

In the event of any conflict between the codes and standards referred to in the above
clauses and the requirement of this specification. the requirement of Technical
Specification shall govern.
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In case of any change in codes, standards & regulations between the date of bid opening and
the date when vendors proceed with fabrication, the Employer shall have the option to
incorporate the changed requirements or to retain the original standard. Tt shall be the
responsibility of the Contractor to bring to the notice of the Employer such changes and
advise Emplover of the resulting effect.

SERVICES TO BE PERFORMED BY THE EQUIPMENT BEING FURNISHED

The 400 kY system is being designed to limit the power frequency over voltage of 1.5 p.u,
and the switching surge over voltage to 2.5 pa In 400 kV system the initial value of
temporary over voltage could be 2.0 p.u. for 1-2 eveles. All the equipment/materials covered
in this specification shall perform all its function satisfactorily without undue steain, restrike
etc. under such over voltage conditions. All equipment shall also perform satisfactorily under
various other electrical, electromechanical and metcorological conditions of the site of
installation. All equipment shall be able to withstand all external and internal mechanical,
thermal and electromechanical forces duc to various factors like wind load, temperature
variation, ice & snow, (not applicable for this project) short circuit ete for the equipment.
The equipment shall also comply with the following:

a) All equipments shall be suitable for hot line washing.

b) To facilitate erection of equipment, all items 1o be assembled at site shall be "match
marked™.

¢) Piping, if any. between equipment control cabinet or operating mechanism to
marshalling box of the cquipment, shall bear proper identification to facilitate the
connection at site.

di All equipment shall be supplied with necessary interpole cabling, and its cost shall be
included in the cost of equipment.

EMNGINEERING DATA

351 DRAWINGS

a) All drawings shall be made in Autocad Belease -14 or latest Version.
All drawings shall be plotted in ink. All dimensions and data shall be in SI metric units.
All items of the equipment should be clearly identified by proper part numbers in the
contract drawings. Such parts which are to be dispatched 1w site from works in
dispatchable units and are re-assembled at site, should be marked by proper identification
marks ol works and indicated in the drawings and quantified. All the items of the shipping
list should be identified in the drawing. The language for all inscriptions shall be English.

b) All drawings submitted by the contractor including those submitted at the time of bid shall
be in sulficient detail indicating the type. size, arrangement, weight of each component for
packing and shipment, external connection, fixing arrangement required, the dimensions
required for installation and interconnections with other equipment and materials
clearances and spaces required between various portions of equipment.
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¢) Each drawing shall bear a title block at the nght hand bottom corner with clear mention of
the name of the Owner, the Svstem designation. specifications title, specifications number
the name of the Projects drawing number and the revisions. Il standard catalogoe pages are
subminted the applicable items shall be indicated there, All titles, noting, markings and
writings on the drawing shall be in English. All the dimensions should be metric units.
TITLE BLOCK TO BE FOLLOWED FOR THIS FROJECT 15 GIVEN IN ANMEXLRE-
H.
HWTPC and BHEL drawing number shall b wided i successiul bidder,

d) The fumishing of detailed engineering data and drawings by the Contractor shall be in
accordance with the time schedule for the Project. The review of these documents /data/
drawings by the Owner will cover only general conformance of the data’
drawings/documents to the specifications and contract, interfaces with the equipment
provided by others and external connections of the dimensions which might atfect plant
layout, The review by the Owner should not be construed to be thorough review of all
dimensions, quantities and details of the equipment. material, any devices or items
indicated or the accuracy of the information submitted. The review and/or approval by the
Orwner shall not relieve the Contractor of any of his responsibilities and habilities under
the contract.

e) After the approval of the drawings, further work by the Contractor shall be in strict
accordance with these approved drawings and no deviation shall be permitted without the
written approval of the Owner.

f) Al manufacturing, fabrication and execution of the work in connection with the
cquipment/system, prior to the approval of the drawings shall be at Contractor’s risk. The
Contractor is not expecied to make any change in the design of the equipment/system,
once they are approved by the Owner. However, if some changes are necessitated in the
desipn of the equipment’ svstem at a later date. the contractor may do so, but such change
shall be promptly be brought to the nitice of Chwner indicating the reasons for the change
and get the revised drawing approved again,

h) Drawing shall include all installation and detailed piping drawings. All piping of 100 mm
and larger diameter shall be routed in detail and smaller pipe shall be shown schematically
or by isometric drawing.

il As Built Drawings - Afier final acceptance of individual equipment’ system by the Owner
the contractor will update all original drawings and documents for the equipment /system
to “As Built™ conditions.

§) Drawings must be checked by the contractor prior to submission o the Owner. In case
drawings are found to be submitted without proper checking by the contractor, the same
shall not be reviewed and returned 1o the contractor for re-submission.

1) The contractor shall submit the drawings /data’ document for Owner’s review and
approval. The Owner shall review the drawings and return to the contractor authorizing
either to procesd with manulacture or fabrication or marked to show changes desired.
When changes are required, drawings shall be resubmitied promptly, with revisions clearly
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marked for the final review. Any delays arising out of the failure of the contractor Lo
submit /rectity in time shall not be accepted as a reason for delay in the contract schedule.

352 APPROVAL PROCEDURE

The following procedure for submission and review/approval of the drawings, data,
reports, information, ete. shall be followed by Contractor:

I8

Section 3

All datafinformation furnished by Vendor in the form of drawings, documents,
catalogues or in any other form for NTPC's information/interface and/or review
and approval are referred by the general term “drawings™.

All drawings (including those of subvendors’) shall bear at the right hand bottom
corner the “title block™ with all relevant information duly filled in. The Contractor
shall give this lormat to his subvendor along with his purchase order for
subvendor's compliance. All drawings shall be in English language. All
dimensions shall be in metric units.

Since all Drawing/documents submission and approval shall only be in solt, ie,
pdl format, the Contractor shall submit initially (first submission) all the drawings
in soft.

SCCL / NTPC shall review and furnish their comments/approval within 12
working days from the date of receipt of soft copy (pdf) of drawings/documents.
NTPC shall lurnish their comments in soft copy and the same shall be sent thro
NTPC SAP C folder for viewing/ downloading by BHEL and SCCL. Commented
drawings’ documents in hard copy shall not be sent to BHEL.

Upon review of each drawings, depending on the comectness and completeness ol
the drawings, the same will be categorised and approval accorded in one of the
following categorics:

CATEGORY | Approved

CATEGORY I Approved subject o incorporation of
comments'modification as noted. Resubmit revised
drawing incorporating the comments

CATEGORY IIl | Not approved. Resubmit revised drawings for Approval
after incorporating comments’'modifications as noted
CATEGORY IV For information and records

The Contractor shall ensure submission of revised documents/drawings along with
compliance report dulv incorporating SCCL/NTPC comments
highlighting/clouding the correction made in the revised documents/drawings.
Contractor shall resubmit the drawings approved under Category 11 and 111 within
three (3) weeks of receipt of comments on the drawings, incorporating all
comments. Every revision of the drawing shall bear a revision index wherein such
revisions shall be highlighted in the form of description or marked up in the
drawing identifying the same with relevant revision number enclosed in a thangle
(e.g 113 )
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a.

While submitting the revised drawing/documents, Contractor shall altach & sheet
with the drawing/document stating clearly the point wise reply to NTPC comments
on previous revision and their incorporation status in the submitted revision.
Contractor shall not make any changes in the portions of the drawings/documents
other than those commented, 1T changes are required to be made in the already
approved portion, Contractor shall resubmit the drawing/document specifically
identifying all the changes along with the reasons for each change so made, for
NTPC’s review and approval.

If the Vendor docs not agree with any specific comments, they shall furnish the
explanation for the same to NTPC for consideration and acceptance. The same
shall be then discussed and agreed mutually.

Wherever, drawings/documents are approved in Category-11 the work can be
carried out on the basis of comments furnished on the drawing/document,
However, the comments of NTPC will be taken carc by the vendor, while
submitting the revised drawing/document for formal approval in catepory-1. In case
the contractor does not agree with any specific comments, he shall furnish the
clarification for the same in writing for consideration, acceptance and formal
approval under Category 1. The contractor shall ensure that replies to comments of
SCCL/NTPC are submitted along with the revised drawings.

In case Contractor does not agree with any specific comment, he shall furmish the
explanation for the same to Employer consideration. In all such cases Contractor
shall necessarily enclose explanations along with the revised drawing (taking care
of balance comments) to avoid any delay and/or duplication in review work.

It is the responsibility of the Contractor to get all the drawings approved in the
Category | or IV (as the case may be) and complele engineering activities within
the agreed schedule. Any delay arising out of submission and modification of
drawings shall not alter the contract completion schedule,

Contractor shall not make any changes in the portion of the drawing other than
those commented. If changes are required 1o be made in the portions already
approved, the Contractor shall resubmit the drawings identifying the changes
{alongwith reasons for changes) for Employer’s review and approval.

Final distribution of copics of Category 1 approved drawings/documents shall be
submitted by Contractor as per Annexure-G.

Approval of drawings will not in any way relieve the Contractor of his obligations
of tumishing the cquipment in accordance with the specification and shall not
prevent subsequent rejection if such equipment is later found to be defective.

36 DOCIMENTATION TO BE FURNISHED BY THE CONTRACTOR

I'he number of prints, manuals, CD-ROM s and manuals to be furnished for various types
of document is given in ANNEXTURE-G. The documentation shall include but not limited
Lo the following as applicable, in addition to the documents if specified in Sections 1 and

2

Section 3
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DETAILED ENGINEERING
i Layout, General Arrangements, Elevations and Cross Seclion drawings of all

equipment and lacilities of the plant.

i) Flow diagram. Process & Instrumentation Diagrams

iii}  Technical data Sheets.

iv) Detail design calculations for components, system., piping ete. wherever applicable
including sizing calculations.

v) Characteristic Curves/ Performance Correction Curves,
vi)  Power Supply Single Line Diagram, Block logic, Control Schematics, Electrical
Schematics ete.

wii}  Protection System Diagrams and Belay Settings.

viii) Cable Schedules and interconnection diagrams

1x) Cable Routing Plan

x) Instrumentation schedule, measuring point list, functional write ups, installation
drawings for ficld mounted instruments, wiring and tubing diagrams of the pancls
and enclosures elc.. Drawings for open and closed loop controls (both hardware
and software). Motor list and valve schedule including type of actuator ete.

XI) Alarm and annunciation’ Sequence of Event (SOE) list and trip sel points.

xii)  Sequence and protection interlock schemes.

xiii)  Tvpe test reports

xiv)  Control system configuration diagrams and card circuit diagrams and maintenance
details.

xiv)  Detailed software manuals and software listing.

xv)  Detailed flow chart for digital control system.

xvi) Mimic diagram Lavout

xvii) Civil drawings consisting of foundation and structural work, civil calculation
sheets including structural analysis and design.

xviil)  Model study reports wherever applicable

xix} Documentation in respect of Quality Assurance System as listed out elsewhere in
this specification.

ERECTION DRAWINGS

Contractor shall furnish ereclion drawings for the guidance or commencement of erection
or the first shipment, whichever is earlier. These shall generally comprise of
tabrication/assembly drawings, various component'part details drawing, assembly,
clearance dala requirements, ctc. The drawings shall contain details of components/
cguipment with identification number, match marks, bill of materdals, assembly
procedures elc.

For all major equipment apart from above details, assembly sequence and
instructions with check-lists shall be furnished in the form of erection manuals.

INSTRUCTION MANUAL

The Contractor shall submit to the Employer preliminary instruction manuals
for all the equipments for review, The final instructions manuals incorporating
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Employer's comments and complete in all respect shall be submitted at least thirty (60}
days hefore the first shipment of the equipment. The instruction manuals shall contain full
details and drawings of all the equipments, the transportation, storage. installation, lesting,
operalion and maintenance procedures, cte. separately for each component/equipment
alongwith lop record format.

If aller commissioning and initial eperation of the plant, the instruction manuals require
any modifications/additions/changes, the same shall being corporated and the updated
final instruction manuvals shall be submitted.

The operating and maintenance instructions together with drawings (other than shop
drawings) of the equipment, as completed. shall have sufficient details to enable the
Emplover to maintain, dismantle, reassemble and adjust all parts of the equipment. They
shall give a step by step procedure for all operations likely to be carmied out during the life
ol the plantequipment, including erection, testing, commissiening, operation, maintenance
dismantling and repair. Each manual shall also include a complete set of approved
drawings together with performance/rating curves of the equipment and test certificates,
wherever applicable. The contract shall not be considered completed for purpose of taking
over until such instructions and drawings have been supplied to the Employer.

A separate section of the manual shall be for each sizeftype of equipment and shall contain
a detailed description of construction and operation, together will all relevant pamphlets,
drawings and list of parts with procedures for ordering spares. Maintenance instructions
shall include charts showing lubrication, checking, testing and replacement procedure to
be carried out daily, weekly, monthly and at longer intervals to ensure trouble free
operation. Where applicable, fault location charts shall be included to facilitate finding the
cause of mal-operation or breakdown. A collection of the manufacturer” standard leaflets
will not accepted to be taken as a compliance of this clause. The manual shall be
specifically compiled for the concerned project.

MATERIAL "WORKMANSHIP

Where the specification does not contain references to workmanship, equipment, materials
and components of the covered equipment, it is essential thal the same must be new, of
highest grade of the best quality of their kind, conforming to best engineering practice and
suitable for the purpose for which they are intended and shall ensure satisfactory
performance throughout the service life,

In case where the equipment, materials or components are indicated in the specification as
“similar™ to any special standard the purchaser shall decide upon the question of similarity.
When required by the specilication or when required by the purchaser the contractor shall
submil, for approval, all the information concerning the materials or components to be used
in manufacture. Machinery, equipment, materials and components supplied, installed or
used without such approval shall run the risk of subsequent rejection, it being understood
that the cost as well as the time delay associated with the rejection shall be bome by the
Contractor.

The design of the Works shall be such that installation, future expansions, replacements and
peneral maintenance may be undertaken with a minimum of time and expenses. Fach
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component shall be designed 1o be consistent with its duty and suitable factors of safety
subject to mutual agreements. All joints and fastenings shall be devised, constructed and
documented so thal the component parts shall be accurately positioned and restrained to
fulfill their required function. In general, screw threads shall be standard metric threads.
The use of other thread forms will only be permitted when prior approval has been obtained
from the Purchaser.

Whenever possible, all similar part of the works shall be made to gauge and shall also be
made interchangeable with similar parts. All spare parts shall also be interchangeable and
shall be made of the same materials and workmanship as the corresponding parts of the
equipment supplied under the specilication, Where feasible, common component units shall
be emploved in different pieces of equipment in order to minimize sparc parts stocking
requirements. All equipment of the same type and rating shall be physically and electrically
interchangeable,

The equipment offered in the bid only shall be accepted for supply, with the minimum
modifications as apreed/accepted.

LIMIT OF CONTRACT

All the equipment, materials and services furnished by the manufacturer shall be complete
in every respect with all mountings, filting, fixtures and standard accessories normally
provided with such equipment, and needed for erection, completion and safe operation of
the equipment as required by applicable codes though they may not have been specifically
detailed in technical specification and unless included in the list of exclusions. The

manufacturer shall supply at no extra cost to Employer any additional material/service not
covered specifically but which are found to be required for fulfillment of the scope of work
under specification.

PROVISIONS FOR EXPOSURE TO HOT AND HUMID CLIMATE

Outdoor equipment supplied under the specification shall be suitable for service and
storage under tropical conditions of high temperature, high humidity’ heavy rainfall and
envirenment favorable lo the growth of fungi and mildew. The indoor equipment located in
nen-air-conditioned areas shall also be of same type.

SPACE HEATERS

The heaters shall be switable [or continuous operation at 240 V as supply vollage. On —off
switch and fuse shall be provided.

One or more adequately rated thermostatically connected heaters shall be supplied w
prevent condensation in any compariment.  The heaters shall be installed in the
compartment and electrical connections shall be made sufficiently away from below the
heaters to minimize deterioration of supply wire insulation. The heaters shall be suitable to
maintain the compartment temperature Lo prevent condensation.

The healers shall be suitably designed to prevenl any contact between the heater wire and
the air and shall consist of coiled resistance wire centered in a metal sheath and completely
encased in a highly compacted powder of magnesium oxide or other material having equal
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heat conducting and electrical insulation properties or they shall consist of resistance wine
wound on a ceramic and completely covered with a ceramic material to prevent any contact
between the wire and the air. Alternatively, they shall consist of a resistance wire mounted
inte & whbular ceramic body built into an envelope of stainless steel or the resistance wire is
wound on a tubular ceramic body and embedded in vitreous glaze. The surface temperature
of the heaters shall be restricted to a value which will not shorten the life of the heater
sheaths or that of insulated wire or other component in the compartments.

FUNGI STATIC VARNISH

Besides the space heaters, special moisture and fungus resistance vamish shall be applied
on parts which may be subjected or predisposed to the formation of fungi due to the
presence of deposit ol nutrient substances, The vamish shall not be applied to any surface
of part where the treatment will interfere with the operation or performance of the
equipment. Such surfaces or parts shall be protected against the application of the varnish.

VENTILATION OPENING

In order o ensure adequate ventilation, compartments shall have ventilation openings
provided with fine wire mesh of brass to prevent the entry of insects and to reduce to a
minimum the entry of dirt and dust. Outdoor compartment openings shall be provided with
shutter type blinds.

DEGREE OF PROTECTION

The enclosure of the Control Cabinets, Junction boxes and Marshalling Boxes, panels etc.
to be installed shall provide degree of protection as detailed here under:

a) [Installed out door: [P- 33

b)  Installed indoor in mir conditioned area: IP-31

¢) Installed in covered area: 1P-52

d) Installed indoor in non airconditioned area where possibility of entry of water is
limited: [P-41.

e} For LT Switchgear (AC & DC distribution Boards) ; [P-52

The degree of protection shall be in accordance with 1S: 13947 (Part 1) / IEC-947 (Part-1) /
I5 12063/EC 529. Type test report for degree of protection test, on each type of the box
shall be submitted for approval.

RATING PLATES, NAME PLATES AND LABELS

3.14.1 The equipment nameplate should preferably be of stainless steel. In case of aluminium, it

should be at least 2Zmm thick.. The inscription on the nameplate shall be engraved and no
punching shall be accepted except for equipment serial number and year of manufacture.
These nameplates shall be black with white engraved lettering.

3.14.2 The rated current, extended current rating and rated thermal current shall be clearly

indicated in the name plate in case of current transformer.
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3.14.3 Rated voltage, voltage factor and intermediate voltage shall be clearly indicated on the

nameplate in case of capacitor voltage transformer.

1.14.4 Name plates of cubicles and pancls may be made of non-rusting metal or 3 ply lamicoid,

3.14.5 Each switch shall a clear inscription identifying its function. Switches shall also have a

315

310

347

clear inscription of each position indication,
GROUND TERMINAL

Each equipment shall be provided with twe grounding pads, each with two holes for M12
bolts and spring washers suitable for connection to 73mm x 12mm galvanized steel flat,
The two pads shall be provided, one each at the middle of the two opposite sides of the
botlom frame of the equipment.

BOLTS, NUTS AND WASHERS

Baolts, nuts and plain washers of size M2 and above shall be hot-dip galvanized, while
sizes below MI2 shall be electro-galvanized or stainless steel. All spring washers shall be
clectro-galvanized mild steel suitable for at least service condition -3 as per 15-1573.

In general, screw threads shall be standard metric threads. The use of other thread form
will be used only after prior approval. The Contractor shall furnish locking devices for
thregded lasteners, which will lock them in such a manner so as to prevent them from
coming loose in transport and in service,

GALVANIZING

The galvanized surfaces shall consist of a continuous and uniform thick coating of zine,
firmly adhering to the sieel hy dry process. The finished surface shall be clean and smooth
and shall be free from defects like discolored patches, bare spots, unevenness of coating,
spelter which is loosely attached to the steel globules, spiky deposits, blistered surfaces,
flaking and peeling off, etc.

Unless otherwise specified in Section | or 2, the minimum weight of the zinc coating shall
be as tollows —

It shall be 610 gm/sq.m and minimum thickness of coating shall be 85 microns for all
items thicker than 6 mm. The average coating thickness shall be 95 microns. For items less
than & mm, requircments of coating thickness shall be as per clause 4.1 of 1S 47591984,
For surfaces which will be emhedded in concrete, the zinc coating shall be 900 gmi/sg.m
minimum. Galvanizing of each member shall be carried out in one complete immersion,

Afler gelvanizing, no drilling or welding shall be performed on the galvanized parts of the
equipment.

All bolts, nuts, lock nuts, washers, etc, shall be hot dip galvanized. Nuts, however, may be
tapped, but not to cause appreciable racking of the nuts on the holts,
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Galvanized material must be transported properly to ensure that galvanized surfaces are
not damaged during transit. Measure shall be taken to aveid formation of white corrosion
products on zinc surfaces during transport and storage. Application of zinc rich paint at
site shall not be allowed.

Purity of zinc used for galvanizing shall be 99.95% as per IS 209, 1992, Sodium
dichromate treatment may be provided, subject to approval of the Owner, to avoid
formation of white rust after hot dip galvanization.

Presence of any defect noticed on inspection shall render the material liable o rejection.
The Contractor shall supply all samples and equipment and carry out the tests without any
exira cost.

Galvanized steel shall be subjected to six one-minute dips in copper sulphate solution as
per IS 2633, Sharp edges with radii less than 2.5 mm shall be able to withstand four
immersions of the standard Precce test. All other coatings shall withstand six immersions.
The following galvanizing tests shall essentially be performed.

i) Coating thickness as per IS 2633 11986
i} Uniformity of zinc as per IS 2633 ;1986
iii) Adhesion test as per IS 2629 (1985

iv)  Mass of zinc coating as per 1S 6745 ;1972

PAINTING

The sheet steel to be painted shall be pretreated in tanks in accordance with 15: 6003,
Degreasing shall be done by alkaline cleaning. Rust and scales shall be removed by
pickling with acid. After pickling, the parts shall be washed in running water. Then these
shall be rinsed in slightly alkaline hot water and dried. The phosphate coating shall be
“class-C™ as specified in [5: 6005, The phosphated surfaces shall be rinsed and passivated
prior to application of stoved lead oxide primer coating, After primer application, two
coats of finishing synthetic enamel paint on panels shall be applied. Electrostatic paining
shall also be acceptable. Finishing paint on outside of the panels shall be as required
otherwise by the Employer. The inside of the panels shall be glossy white. Each coat of
finishing shall be properly stoved. The paint thickness shall not be less than 50 microns.
Finished parts shall be coated by peelable compound by spraying methed to protect the
linished surfaces from scratches, prease, dirt and oil spots during testing,

transportation, handling and erection.

QUALITY ASSURANCE PROGRAMME

The Contractor shall adopt suitable guality assurance programme to ensure that the
equipment and services under the scope of contract whether manufactured or performed
within the Contractor’s works or at his subcontractor’s premises or al the Emplover’s site
or at any other place of work arc in accordance with the specifications. Such programmes
shall be ocutlined by the Contractor and shall be finally accepted by the
Employer/authorised representative after discussions before the award of the contract. The
QA programme shall be generally in line with [SO-9001/15- 14001,

A quality assurance programme of the contractor shall generally cover the following:
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i. His organisation structure for the management and implementation of the proposed
quality assurance programme
i, Quality System Manual
iii. Design Control System
i, Decumentation Data Control System
V. Qualification data for Bidder's key Personnel,
vi. The procedure for purchase of materials, parts, components and selection of
sub-contractor’s services including vendor analysis, source inspection,
incoming raw-material inspection, verification of materials purchased elc.
vii.  System for shop manufacturing and site erection controls including process,
fabrication and assembly.
viii.  Control of non-conforming items and system for corrective actions and
resolution of deviations,
ix. Inspection and test procedure both for manufacture and field activities.
X. Control of calibration and testing of measuring testing equipments.
xi. System for Quality Audits.
xil.  System for identification and appraisal of inspection status,
xiii.  System for authorising release of manufactured product to the Emplover,
xiv.  System for handling storage and delivery.
xv¥.  System for maintenance of records. and
xvi.  Furnishing of quality plans for manufacturing and field activities detailing out the
specific qualily control procedure adopted for controlling the quality characteristics
relevant to each item of equipment/component as per formats No.QS-01-
QAI-P-09/F1-R1 and QS5-01-QAI-P-09/F2-R1 enclosed as Annexure- F
and  Annexure-F respectively.

3.19.2 GENERAL REQUIREMENTS - QUALITY ASSURANCE

3.192.1 All materials, components and equipment covered under this specification shall be
procured, manufactured, erected. commissioned and tested ar all the stages, as per a
comprehensive  Quality  Assurance Programme.  An  indicative programme  of
inspection/tests to be carried out by the contractor for some of the major items is given in
the respective technical specification.  This is, however, not intended to form a
comprehensive programme as it is the confractor’s responsibility to draw up and
implement such programme duly approved by the Emplover, The dewiled Quality Plans
for manufacturing and field activities should be drawn up by the Bidder and will be
submitted to Employer for approval. Schedule of finalisation of such quality plans will be
finalised before award on enclosed format No. QS-01-QAI-P-01/F3 enclosed as
Annexure- 3,

3.19.2.2 Manulacturing Quality Plan will detail out for all the components and equipment,
various tests/inspection. to be carried out as per the requirements of this specification and
standards mentioned therein and quality practices and procedures  followed by
Contractor's  Quality Control Organisation, the relevant reference documents and
standards, acceptance norms, inspection documents raised etc., during all stages of
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materials procurement, manufaclure, assembly and final testing/performance testing. The
Quality Plan shall be submitted on electronic media e.g. CD or E-mail for review,

31923 Field Quality Plans will detail out for all the equipment, the quality practices and
procedures ele, o be followed by the Contractor’s site Quality Control Organisation,
during various stages ol site activities from receipt of materials/equipment at site.

3.19.2.4 The Bidder shall alse fumish copies of the reference documents'plant
standards/acceptance norms/tests and inspection procedure ctc., as referred in Quality
Flans alongwith Cuality Plans. These Quality Plans and reference documents/standards
ete. will be subject to Employer’s approval without which manufacturer shall not proceed.
These approved documents shall form a part of the contract. In these approved Quality
Plans, Employer shall identify customer hold points (CHP), i.¢. test'checks which shall be
carried out in presence of the Emplover’s Project Manager or his authorised representative
and beyond which the work will not proceed without consent of Employver/Authorised
representative in writing. All deviations to this specification, approved guality plans and
applicable standards must be documented and referred to Employer alongwith technical
Justification for approval and dispositioning.

3.19.2.5 Mo material shall be despatched from the manulacturer's works before the same is
accepted subsequent Lo predespatch final inspection including verification of records of all
previous testsfinspections by Employer’s Project Manager/Authorised representative and
duly authorised for despatch issuance of MDCC,

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

31927 All welding and brazing shall be carried out as per procedure drawn and
qualified in accordance with requirements of ASME Section IX/BS-4870 or other
International equivalent standard acccptable to the Emplover, All weldingbrazing
procedures shall be submitted to the Employer or its authorized representative for approval
prior o carrying out the welding/brazing.

31928 Contractor shall list out all major items feguipmenls ! components to be
manulactured in house as well as precured from sub<contractors (BOT.  All the sub-
contractor proposed by the Contractor for procurement of major bought out items
including castings, forging, semi-finished and finished components/equipment, etc., list of
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which shall be drawn up by the Contractor and finalised with the Employer, shall be
subject to Employer’s approval on the enclosed format No.QS5-01-0A1-P-01/F3. The
contractor's proposal shall include vendor’s facilities established at the respective works,
the process capability, process stabilization, QC systems followed, experience list, ctc.
alongwith his own technical evaluation for identified sub-contractors enclosed and shall be
submitted to the Employver for approval within the period to any procurement. Such
vendor approval shall not relieve the contractor from any obligation, duty or responsibility
under the contract.

31929 For components/equipment procured by the contractors for the purpose of the
contract, after obtaining the written approval of the Emplover, the contractor’s purchase
specifications and inquiries shall call for quality plans to be submitted by the suppliers.
The guality plans called for from the sub-contractor shall set out, during the various stages
of manufacture and installation, the quality practices and procedures followed by the
vendor's quality control organization, the relevant reference documents/standards used,
acceplance level, inspection of documentation raised, etc. Such quality plans of the
successtul vendors shall be finalised with the Employer and such approved Quality Plans
shall form a part of the purchase order/contract between the Contractor and sub-contractor.
Within three weeks of the release of the purchase orders/contracts for such bought out
items/companents, & copy of the same without price details but together with the detailed
purchase specilications, quality plans and delivery conditions shall be furnished to the
Emplover on the monthly basis by the Contractor along with a report of the Purchase
Order placed so far for the contract.

3.19.2.10 Employer reserves the right to camry out quality audit and quality surveillance of
the systems and procedurcs of the Contractor's or their subcontractor’s guality
management and contrel activities. The contractor shall provide all necessary assistance
to enable the Emplover carry out such audit and surveillance.

J.19.2.11 The contractor shall carry out an inspection and testing programme during
manufacture in his work and that of his sub-contractor’s and at site to ensure the
mechanical accuracy of components, compliance with drawings, conformance to
functional and performance requirements, identity and acceptability of all materials parts
and equipment. Contractor shall carry oul all tests/inspection required to establish that the
itemsfequipments conform te requirements of the specification and the relevant
codes/standards specified in the specification, in addition to carrving out tests as per the
approved quality plan.

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

319213  For all spares and replacement items, the quality requirements as agreed for the
main equipment supply shall be applicable.

3.19.2.14  Repairfrectification procedures to be adopted to make the job acceplable shall be
subject to the approval of the Employer! authorized representative.

J19.2.15 ENVIRONMENTAL STRESS SCREENING

All solid state electronic systems/equipment shall be free from infant mortile components.
For establishing the compliance to this requirement, the contractor/sub-contractor should
meet the following.
1) The Contractor/Sub-contractor shall furnish the established procedure being
followed for eliminating infant mortile components. The procedure followed by the
Contractor/Sub-contractor should be substantiated along with the statistical figures to
validate the procedure being followed. The necessary details as required under this clause
shall be furnished at the stage of QP fnalization,

Or
In case the Contractor ‘Sub-contractor do not have any established procedure to climinate
infant mortile components then two or 10% whichever is less,
Most densely populated Pancls shall be tested for Elevated Temperature Cyele Test as per
the following procedure.

a. Elevated Temperature Test Cycle

During the clevated temperature test which shall be for 48 hours | the ambient temperature
shall be maintained at 50 deg.C. The cquipment shall be interconnected with devices and
kept under energised conditions so as to repeatedly perform all operations it is expected to
perform in aclual service with load on various components being equal to those which will
be cxperienced in actual service,

During the elevated lemperature test the cubicle doors shall be closed {or shall be in the
position same as they are supposed to be in the field) and inside temperature in the zone of
highest heat dissipating components/modules shall be monitored. The temperature rise
inside the cubicle should not exceed 10 deg.C above the ambient temp. at 50 deg.C.

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

b. Bum in Test Cyole
The test shall be conducted on all the panels fully assembled and wired including the
panels having undergone the above mentioned elevated temperature test.
IThe Bumn in Test Cyele shall be 120hrs and process shall be similar to the elevated
temperature test as above excepl that the temperature shall be reduced to the ambient
temperature prevalent at that time.

%
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During the above tests, the process 140 and other load on the system shall be simulated by
simulated inputs and in the case of control systems, the process which is to be controlled
shall also be simulated. Testing of individual components or modules shall not be

acceplable,

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

The Contractor/Sub-contractor shall carry out routine test on 100% item at contractor/sub-
contractor's works. The quantum of check/test for routine & acceptance test by employer
shall be generally as per criteria/sampling plan defined in referred standards. Wherever

standards have not been mentioned quantum of check/test for routine ¢ acceptance test
shall be as agreed during detailed engineering stage.

3193 QUALITY ASSURANCE DOCUMENTS

3.193.1 The Contractor shall be required to submit QA Documentation as indicated in
Anncxure-i.

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

3.18.3.3 Typical contents of Quality Assurance Document are as below:-
i) Quality Plan,
1) Matcrial mill test reports on componemts as specified by the specification and
approved Cality Plans.
iti) Factory test reportsresults for testing required as per applicable codes and
standard referred in the specification and approved Quality Plans.
iv) Manufacturer/works test reports/results for lesting required as per applicable codes
and standard referred in the specification and approved Quality Plans.
v} Mon-destructive examination results /reports including radiography inlerpretation
reports.
Sketches/drawings used for indicating the method of traceability of the radiographs
to the location on the equipment.
vi) Heat Treatment Certificate/Record (Time- temperature Chart)
vii) All the accepted Non-conformance Reports (MajorMinor) / deviation,
including complete technical details / repair procedure)Verification sketches. if
used and methods used to verify that the inspection and testing points in the
Quality Plan were performed satisfactorily
viii} CHI / Inspection reports duly signed by the Inspector of the Emplover and
Contractor for the agreed Customer Hold Points,
ix) Certificate of Contormance (COC) whever applicable,
x) MDCC
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Similarly, the contractor shall be required to submit Quality Assurance Documents ( in
line with above) pertaining to feld activities as per Approved Field Quality Plans and
other agreed manuals’ procedures, prior to commissioning of individual system as
indicated in Annexure-G.

Due 1o the large variety of equipment items, it is always possible to adapt the content of
the quality document to betier match the particularities of any cquipment, This shall be
done in agreement with the Supplier and the Inspector.

The Quality Document file shall be progressively completed by the Supplicr's sub-
supplier to allow regular reviews by all parties during the manufacturing. Each quality
document shall have a project specific Cover Sheet bearing name & identification
number of equipment and including an index of its contents with page control on each
document.

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

i) If the result of the review carried out by the Inspector of the Quality document (or
applicable section) is satisfactory. The Inspector shall stamp, the qualily document (or
applicable section) for release.

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

iii} If a decision is made to ship cquipment, whereas all cutstanding actions cannot be
readily cleared for the release of the quality document by the time as per contract
documents { or finalization of the applicable section of the quality document within
one month as per corresponding shipment date). The supplier shall immediately, upon
shipment of the equipment, send a copy of the quality document Review Stalus

{signed by the Supplier Representative) to the Inspector and notify of the committed
date for the completion of all outstanding actions & submission.The Inspector shall
stamp the quality document for applicable section when it is effectively completed.
The final quality document will be compiled and issued at the final assembly

place of equipment before shipment.

3.19.4 TRANSMISSION OF QUALITY DOCUMENTS

Section 3

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

For the particular case of phased deliveries, the complete guality document to the
Emplover shall be issued not later than 3 weeks after the date of the last delivery of

equipment.
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