. SPECIFIC REQUIREMENT'S (Section- Praject)
CENGGSPECSEC-PROJECT/SPECTFIC REQUIREMENT REVNO 10

Employer has standardized = Specific Requurement for vanons equpment and works for differentvoltaze levels. tems or clapses,
which are not applicable for the scope of thiz package as per schedule of guantiies described m BPS or as per scope defined
elaswhere in Section Praject, the techmicel specification clanses for the stems specified below should not be refersed to.

SN0

| Clause No. | Amended As (As per Specific Requirement Rev 10)

Ifl

L

L sechon: G

}rm

e L

"All squiptnent’'materisle/iterns, 3¢ per Annexure K (Rev 01}, as applicable under present scope of
woeks, shall be promsed and supplied from domestic manpfarmrers onty with Maimnm T ocal Content
for individuas] fems ds listed in the above annexurs

Anv imported equipment'material em paris'component (comprisine of -embeddad mstems) to be
zupplisd. under the contract shall be tested in the certified [aboratories te checlk for any Lind of
embedded malware trofans cviber fhrests and for adherence to Indian Standards as per the directons
zaned by Mintry of Power/Govl of India fom time fo time. In ¢aze of such impert from zpecifiad
“prior reference” countries; the requirement of prior pesmazzion from the Govt of Ind@a ncluding
protocol for testing n certified and desipnated laboratories by Miniztry of Power' Govt of India shall
glzo be comphed with by the contractor.

The idder contractor shall list cut the producis and components producmg Toxic e-waste under the
contract and shell formsh to the Employver the procedure of safe disposal af the time of closing of
the contract "

New
Clapzeng
21e

Equipment-Material Ttems from a Indisn mznufacture who have specified transfer of techmology
(TOT) amangement with an entity from a country which shares land border with India shall be
secepted only of the Tndian Manufacturer 15 complyng the requirement of prevailing Guideline by
Government of Indis under Rule 144(x1) of the General financial Rulz (GFR) 2017

Wew

Clapse Na.

47

Planning and Designing in purview of V hlnmhﬂ].tv Atdas of India

Vuleerability Atlas of India (VAI) i3 a eomprehessive docoment which provides ewisting hasard
scepstio for the entirs country and presends the digiized StateUT wise hardrd, mep: with respact
to earthgnakes, windzzad foods for district wize identification of volnerable arsad: Tt also ineludes
sddonal dezitezed miaps for thunderstorms, cyclones and lendslides. The main porpoesze of this Atlas
13 ity u3e for dizaster preparedness and metization at policy planning and project formulation stage:

This Atlas ss one of ity kind sinple point souree for the variousstakieholders melmdine policy malers,
sdministrators, mumicipal commissioners, urban managers, enginsers, architects, planners, public
efc. to ascertain proneness of any city/ location’ site to mult -bazerd which inciudes earthquakes,
winds, flopd: fmnderstorme . cyelonss and Iandslides While projact formulanen, approvals and
implementstion of varions urban honsing, buildine: and infrastructures schemes, this Atlss provides
pecezaary information for rizl-anaivzis and harard assessment

The Vulnesatiliy Atlas of Indiz haz been prepared by Building Matenak and Technelogy
Promofion Council undsr Mimstry ‘of Housing and Llrban Affars, Govemment of India aad
avalable at thew webstde https:/waw bmipcorg’ It 45 mandatory for e bidders to refer
Vulnerahility Atlas of Indiz for mult-harard risk gssessment and include the relevant hazard
proneness specific to project location while planning and destgning the project m terms of

5} Seizmic zone for carthguakes,

i) Wind velocity

1) Area hiable to flocds and Probable max surge height

iv} Thunderstorms history

v) Nomsber of cyelomie sforma’ severe cyclonic storms and max sustained wind specific o
coastal Resion

+1) Landslides incidences with Anmms] rainfall norms]

i) District wizsz Probable Max, Precipitation

4

MNew

Clanze No.

B3

S3INSPECTION, TESTING & INSPECTION CERTIFICATE

831 Coniractor shall procure bosght cut items from sab-vendors as per the hist in “Compendmum
of Vendors” available on POWERGRID web-sste www. powergnd i after ensuring
compliance to the requirements‘condihions mentioned thersin Contractor shall explore first
the possibilities of procuring the bosght out ems from POWERGRID approved existing
vemdors. In caze: of their ungvailabslity / non-respomsz, Confractor may =spprosch
POWERGEID for additional sub-vender approval In that case, the assessment report of
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| proposed sub vendor by Contracter slone with the enclosures a3 per Annevnre-F Rev 01
zhall be submitied within 80 day= of the award. The prepozal thall be reviewsd and spproval
will be accorded based on the venfication of the docoment submutted and/'cr after the physizal
agzeszment of fhe works sz the cese may be. The physicel azmessment conducted by
POWERGEID, of reqmred, zhall be on chergeable basiz. Charges shsll be as per the
FOWERGEID norms prevathne at that time, which shall be miimasted by FOWERGRID
separately, IT proposal for sub-vendor @ spbmutted afier 60 davs, the Contractor's proposal
nomalty will not be considered for current LOA . However, POWERGRID may process the
cazz for developms mere vendors for referred stems if found relevant In all cases, If 1s the
responsthibiy of the Contractor that Project aetvihizs do not suffer on sceonmt of dalay in
approval/non approval of a new sub—=ndor.

For Telecom GA&RC packapes, the makes/'model of small teme shall be finalived durins
approval of DRS try Telecom/GA&C departinent

The responsiblity and the besiy of inxpection for vanots ftems & sguipment 1z placed at
Annexure-G Rev 01 aloaz with the reqouement of MOP (Manofscturing Quality Plan),
ITP{Inspection & Test Plan), FAT(Factory -Acceplance Test) which shouid be wvahd &
POWERGRID approved and [ evel of inspection envizazed agamsteach item.

Contractor shall ensure that order for itemis where MOQPTTETFAT 1= reguured will be placed
oaly on vendors having vald MOQPTIPTAT and where the suppliec’s MOPTIPTAT & either
not valid or has not been approved by POWERGEID, MOQP =hall be generally submitted as
per POWERGRID format before placing order. A Copy of MOQP format 15 placed st Revised
Annezure — M.

Ttems not covered under MOPTTPFAT shall be offered for inspection 22 per POWERGRID
LOA ‘technical Specifications’ POWERGRID approved date sheets’ POWERGRID approved
drawings and relevant Indian | Internations] standards.

Inspection Levels: For implementation of projects in a time bound manner snd to svoud any
delay in depufation of POWERGEID or it= authoriced repressatative mmvelvement of
POWERGEID forinspection of varions tems | equipment will be bazed on the leve] helow:
Level —I: Contractor to raize all mspection calls and review the report of tests carmed out by
the manufacturer. on his own, a3 per applicable standardy’ POWERGEID specification. and
submit to concerned POWERGRID mspection office [nspection Engmeer. CIP/MICC will be
iszned by POWERGRID based on review of test repons certificates of manufactursrs

Level — II: Contractor to raise all inspection calls and camry out the inspection on behalf of
POWERGRID on the proposed date of inspection a: per applicable standards/specsfication.
However, in caze POWERGRID washes to associzate itzelf during inspection, the same wonld
be intimsted o Contractor and CIPMICC will be izsued by POWERGRID. Else, Coniractor
would submit their test reports/certificates to POWERGRID. CIEMICC will be issued by
POWERGRID bazed on review of testreportz / cerhficstes:

Level - II: Contractor to raize thapection calls for both. stsoe (3: applicable) & final
mspection and carry oot the stage mapechons (if apphicabie) on behalf of POWERGEID on
the proposed date of mspection a5 per apphicable standardz'specification However, in-case
POWERGEID wizhes to ssscaiate fizelf dunng siage inspechon_ the same would be intimated
to Contractor end CIF will be ssued by POWERGEID. Else, Contractor would gubmat the
test reports | certificates of stage inspection after their own review and CIP will be izzued by
POWERGRID based om review of test teports | certificates. Final inspection will be carried
out by POWERGRID and CIPMICT will be t3sued by FOWERGRID

Level — IV: Contractor tc raise mspection calls for both, stage (a3 appheable) & fnal
inspections” POWERGRID will carry out the inspestion for both staze & finsl inspaction as
per applicable standardsspecification and CIP/MICC will beizzved by POWERGRID.

832 Contracter shall ensure that to implement the above inspachen levels, parbeularly for the
gualify control and mspection atsub-vendor's works, they woold depute zufficient goalified
& experienced manpower i thewrr Quelty Confrol and Inspection. department. Further, to
azzure guality of construction, Contractor shall have a separste workforce having approprate
goalification & expenience end deploy suoidable tool: and plant for memiamme guality

_ sequirement durms constroction m lme with applicable Field Quality Plan {FQP).

833  The Employer. his duly authorized representative and of outsids wspection agency aching on
behalf of the Emplover shall have at all reascnable times access to the Contractor's premises
or Warks and shall kave fhe power at all reazonahle tumes fo ensure that proper Quality
Manamement practicez | nomms are adhered to, inspect and sxamme the matensl &
workmanship of to cany out Quality Surveillanes Avdit dorine manufactire o erection snd
if gart of the Works 15 beingz manufaciured or assembled at other premises or works. The
Contractershall ebtain for the Emplover and for his duly agthorizad represanistive permiszion
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836

g83e

g3.10

]
Ak

3.4

8312

to inspect as if the works were manufactired or azsembled on the Confracter’s own prensises
or worke: The femquipment if found unsabisfactory with respect to werkmanship of
material 5 labie to be rejected. The observations for smprovements donng product’ process
mspaction by POWERGRID shall be recorded m Quality nprovement Resister {available &
mamntaimed at works) for review & tmely compliance of obsarations,

Contracter shall sshmit inspection calls over mternet through POWERGRID website The
requirsd vendor code and password tc enable raising inspection call will be furnished to the
o Contractor withm 30 days of award of contract on submision of documents by
Contracter. Afier ramsing the inspection ¢alls. Conbractor shall then peoceed as per the messaze
of that particular call which 1= svailable on the message boand

The Emplover reserves the right to witness any or 3l type, acceptance and rootine tests
specified for which the Contractor chall give the EmploverInspector Twenty ona (21) da=
written notice of any matenal bemg ready for testing for 2ack stage of testing ak identified 1
the spproved quality plan as customer inspection pomt{CTP) for indicenons inspections All
mmspection callz for overseas material shell be grven at least forty five (43) devs i advance:
Such fests shall be to the Contractor's account except for the expensez of the Inspection
Engineer. The Employer mepesior, unless witnesune of the tests i waived by Emplover, will
attend smch tests within Twenty coe {21) days of the date of which the eguipment 15 notified
as being ready for test'imspection, faihng which the Contractor may procsed with the test
which shall be deemed to havs been made in the Inspector's presence and he shall forthowith
forwrard to the Tnspactor fhree copies of tests, duly certified, Contractor shall ensure, before
miving nohce for type test, that all drawingz and guality plans have been got approved. The
equipmeant shall be dispatched to ute only afler approval of Routine: and Acceptance tesd
results ‘and Issuance of Dispaich Clearance in writing by the Emplover. CIP/Matenal
Inspection elesrance certifieste (WICC) 2hall be zsned ‘l:r!. the Employer after inzpaction of
the equipment or review of ezt reporis as applicable. Employer may waive off the presencs
of Emplover's mspecting enomnesr: In that caze test will be carried out as per approved QP
and test certificate will be furmizhed by the supplier for approval CIP'MICC wall be issued
ooly after review and spproval of the test reports:

Contractor shall generally offer material for inspection &3 per supply bar chart approved by
POWERGRID and mot before 30 day: from schedule idicated in the bar chart In case
Contracter offers material(s) for inspection prior to 30 davs from the scheduled date waih
gecesaary approval of POWERGRID However, in such an sxceptionsl case. MICC shall be
issned only 2z per provision of orizinal | revised approved supply schadule.

Contractor shall minimize the nember of inspection calls by offering optimom gpantitiss in
each inzpection call st the rexpective manufactures’s Wotks:

Contracter shall exspect the material themaebrez and only after they are flly convinced about
the Cesliny, they shall offer the material for POWERGRID mspection and shall also ensure
that relevant portion of LOARNOA. approved drawing and datz sheetz-along with applicable
Quahty Plan: are svatlable at the works of Contractor or thewr Sub-vendor before the matenal
13 pifered for mspection

Comtractor shall ensure that matenial which has been cleared for dizpatch after inspection will
be dispatched within 30 davs in case of domestic supplies and within 60 davs in caz= of OfF-
shore supplizs from the date of issuance of CIP. Matenal which 15 not dispatched within
stipulated timie a3 above will be reoffered for POWERGRID inspection or specific approval
of POWERGRID QA ST shall be obtained for dataved dizpatch

The Employer or IE shall 2ive notice in writing to the Contractor, of anv abjection sither to
cotformaende to zny d:am'mg-s ar o soy equ:pment and workmanship which in his Spinten 13
ned in adeordsnce with the Contrast The Confractor shall give due considerabion to zuch
objections and shall etther make the modifications that may be necezary 10 meet the zaid
objections of shall confirm n writing to the EmployverInzpection Engineer givine reasons
therean, that no modifications are necessary to comply with the Confract

All Test Reports and docoments to be stbmitted m English durme - fing] mapection of
equipment by POWERGRID or a5 and when requared for submusszon.

WWhen the factory tests have been completed at the Contractor’s or Sub-Contractor’ s works,
the Emploverinspechion Enpincer(TE) shall 1ssue a certificate fo this effect within fifieen (15)
days after completion of texs & submission of docoments by Contractor/mannfactorer but if
the tests are not witni=szad by the EmployerIE, the cernficate shall be iszoed within fiftesn
(15 days of receipt of the Contractor’s Test certificate by the EmploverTE. Contracinrahall
on completion of all tests, aubmmit test repocts within Ten (10) dsis to POWERGRID IE:
Faiiure of the EmploverTE to fSsie nuch 3 certificate chall nat prevent the Contracter fiom
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8313

g§3.14

8315
8316

3

8318

8319

53720

8323

proceedine with the Worlks The completion of these tests or the izane ofthe cerhificate ghall
not bind the Employer to accept the equipment should, it on forther tests 3fter erection, be
found pot ko comply with the Contract.

In all cases, where the Contract provides for fests whether af the premizes or works of the
Contractor or of any Sub- Contractor, the Contractor, except where otherwize specifisd, shall
provide free of charge soch items a3 lsbour, materials, electricity, fael, water, stores, apparatus
and mstruments as may be reasonably demanded by the Employer/Inspector or his anthorized
representative fo carry out effectively such tests of the equipment in accordance with the
Contract and shall give facilities to the EmploverInspection Engineer or to his ‘authorized
representative fo accomplish testing,

The inspection and acceptance by Emplover and issue of Inspection Certificate thereon shall
i o way limit the habilites and responsbilities of tha Cantractor in respect of the spreed
guality sssurance programme forming 2 partof the Cofitract, er 1if such eguipment 1= found to
be defective ata later stage.

The Empleyer will have the nohtof havine at his own expenses any other test(a | of reazonable
nature carried out at Contractor' s premises or 8t sife or m any other place in addihon of
aforesaid type and routine tests, to sahsfy that the matenial comply with the specification.
The Emplover réserves the npht for getiing anvy siditional field tests conducted on the
complstely assembled squipment at site to satisfy that matenial compliss with. specifications.
Rework’ Re_engineering if any, on any item/equipment shall be carried out caly =fter mutual
dizsenszions and in accordance with muinalty sereed procedure. Contractor shatl submit Jaim
Inspection Report of equipmiznt uhder B=-WorddHe-Frpinesnino alons with precednre for the
same to POWERGRID for approval, before talng up the Re-Worlk Re-Enginesting, failing
which POWERGRID reserves the right to teject the equipment.

Contracter may establich 3 field test Laberatory to exsepte Crvil Construction tezting
requirements: st sife - with the condiion that all testing eguipment shall be calibrated from
POWERGEID approved accredited Testine laboratories, with calibration certificates kept
avaliable at srie and all testing personnel employed m the Field Testine L ahoratones: to be
goalified and sxpenenced Engmeers or testing to be carmed opt at POWERGRID approved
Third Party Laborstories.

Contractor hall ensure that all possible steps are takeen 19 avoid damage to the squipment
dornne transpert, sterage and erection

Contractor shall implement addibondl siringent quality checks and preparation during
apsiallatien of GIS at=te (ifapplicahie) a3 per POWERGRID approved guidzlines Techniea
zpecifications. ' '

Contracter hall enzure commizsioning: of all CSDe-alons witk Cireuit Breakers wherever
spplicable

For EHV transformers teactors:

Inzplation ol shall be a3 per FOWERGEID Technical specifications and zsame grade shall be
Bsed for impregnation of the active part & festing st the worice of TransformerBeacior
Manufacturer and gz well as for filling the Transformer/Reactoss at site. Contractor to ensures
that windinss for TransformerReactors are made in airconditioned environment Core-—coil
azzembly zhall be perfomied i positive pressunzed dust-controlled snvioonment Bust
meazurements shall be monitored regularly at Transfoemer * Reactor Manufacturer works.
Contracter ihkall enspre  that respechive civil Sundations & Fie walls for
Trensformer Reactors uniis tobe commissionad, shall be made ready at concerned sites before
receipt of Transformer Reactors vnits All the reqiisite material for Neutral & Delts Bas
formatien required for chiasging of complete bank of 783KV clas 1-ph Transformer Reactor
uniiz ghall ba mada svailable at the coneerned site2 bafore receipt of the TraniformerReactor
nnite-at site

The Emplover rezerves the nght to-mcresse or decreaze their wwvolvement 16 mspections af
Contractor's Works or at iz Sub-Contractor’z premizes or at the Employer'z aite or at-any
other place of Work bated on performance of Contractorsub Contractor

Contracter sub-vendor, who has more than one contract rooning concurently for sapply of
material of same design and sp:ciﬁcm from the same factory, may proposs to offer material
in = single lot. Mo deduction from payments on account of call combination shall be made to
the Contractor. However, POWERGRID rezarves fhe right to camry ont call combination a3
p=r requirement and decision of POWERGRID) shall be finsl in this regard

Unlest specified ofbérwise, inspection shall be mads 5t the place of mannficturér prior to
dispatch and shall be conducied 50 &5 not 1o interfere vnneceszarily with the operahion of the
work
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B326 Should amy itém being supplied be found not to comply with the supplied desipn it shall be
Iizhis to Rjection. No'ttem ance Tejected ahall be resnbmitted for inspaction, sxcept in fdze:
where the Emploveror hie apthornired regrezsentatnce considers that the defects can be reciifisd.
All rejected matenial shall be dispessdioffidestroved under intsmaton to Emplover QA&
represeniative &8s perlad down procedures.

83.17 The specified grade and gualify of material from approved source shall be wsed by the
Centracter, To ascerinin the queity of material psed. the mepector may at hes diseretion set
the material tested at an approved Isboratory.

5. . Clauzse no.

The= reports for all type tests as per technical specification shall be furnished by the Contractor alons
2 with equipment | matenal drawings. However, type te5t reports of similar eqmpmm:l} ‘material already
accepted in POWERGRID shall be applicable for all projects with simslar requirement The fype tests
conducted esrlisr should have sither been condncfed in accredited laboratory (accredited based on IS0
IEC Guide 25/ 17025 or EN 45001 by the national acoreditation biody of ths conntry where laboratory
iz located) or witnesked by PG‘J.-'ERGREJ-I&ME authorized I:F'r POWERGRID representative
of Utility' represantstive of aceredited test Isb’ reprezentativeof The National Aceraditation Board for
Cartification Bodies {IWABCB ) certified sgeniey zhall alzo be scceptable.
Unless otherwize spectfied elsewhere; the type test reports submitted zhall be of the tests conducted
within the yearz specified below from the date of NOA- I caze the testreports are of the test condycted
earlier than the vears specified below from the date of NOA, the contractor shall sepeat these test(s) at
ngExtE costto the Emplaver-
8. Name of Equipment Validity of rype test{ in
No. | years )
1 Power Transformer 15
2 LT Transformar |
3 Shunt Reactor E]
4 |OLIC | 10
5 Bushinz of Power Transformers Reactors 17
] Fittinzs and accessorizs for Power transformers & Reactorz | 10
7 Circurt Breakes | 10
B Isolator | 10
] Lizhtine Arrester | i0
10 | Wave Trap | 10
1! | Instrument transformer | 10
12 | GIS & Hytwid GIS B
13 | LT Switchgear | 10
14 | Csble and associated dccessosies |10
15 | Relays I
165 | Capaciturs | {0
17 | Battery and Battery char=er | {0
18 | Conductor & Earth wire | {0
19 | Insulators { Porcelain/ Glass) | {0
20 | Composite Insulstors K
21 PLEC B
Note- For all other equipment™s validiy of typeizst shall be 10 vears from date s N0A.
Further m the event of any dizcrepancy in thetest reports 1 & sny {est report not acceptable duos fo any
desipn/marufsctoring chaness o due W0 pon-compliance with the requirement stipuiated in the
Technieal Specificzafion or anyall type tesh nof camed ocat, zame =hall be earrisd oot without any
addiional cost implicabion to the Emplover.
The Contractor shall inhmate the Employer the detaled program-about the type tezts atleast two (2)
weels m advance m case of domestic sopplies & aix (6) weeks in advance in case of foreion supplies,
6. | Clagse SNo: PIFELINE | Base colour J Band colowr
I\_'G_L’.‘it_'t.'ﬁ 4 Pvlon suppert pipes | BLACK -
SNo.
7. | Clanse No: | CETV system for Constroction Monitoring for Sobstation STATCOM Packazes — To be provided by
44 the contractor
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The scope of work shall include “Establishment of CCTV System for Cosstruchon Monitering™ of
entirs switchyard (hecein sfter called CCTV). The contrattershall establish CCTV, atlesst 5 daye prar
to commencement of Constroction sctivities &t sie. CCTV system shall comprize of PTZ cameras
slompwith sssociated socezzones (such as toholar poles, WVE L 6 port POE Swuch, $U Rack Floor or
wall mounted, Cat § cable, Power Cabling, Clampsz & Connectors, efc: a3 per requirement)) g3 per detail:
mentioned below -

' S. Ne. Switchyard Type Qty of PTZ
Cameras

BOQ for PTZ cameras for CCTV
svstem

] 763kV Swiichyard (New) 4 Nos,

2 765kV Switchyard (Extn) 2 Nos.

¥ 400kV Swvaichvard (New/Exin) 2 Nos.

4 220kV Svatchyard (New Extn) 2 Nos.

5 132kV Switchyard (New Extn) 1 No.

G STATCOM vard 1 No.

Above equipment's shall be supplied as per technical specifications attached as
Amnexure-N Power Supply arrangement mcluding associated cabling works for
above CCTV 1s to be arranzed by the contractor. Further; UPS (including battenes)
with munimum 3 hours of backup to-ensure continuous working of CCTV svstem 1n
case of power falure shall also be arranped by the contractor. Internet connectivity
required for uploadme CCTV feed to the poralapplicanon shall be prowvided by
POWERGRID.

Location of PTZ cameras shall be finalised in consultation with POWERGRID site
In-charpe Further, duning constnuction stage if any obstroctions, constraints 15 faced
1 view of mstalled cameras, location of cameras shall be suitably modified by the
coniractor in-consultation with POWERGRID site In-charge.

Upon completion of the project i 2 1sspance of TOC, aforesaid CCTV svstem (along
with all accessones) shall be dismantled and taken back by the contractor. However,
all recordings shall be handed over 1o POWERGEID atte.

The cost for establishing the aforesaid CCTV system is deemed to be included m the
overall cost of the project and accordingly no later claims shall be entertained on this
account

8. | Clapse oo

17:11iv) ) Pull ot Strength Test
9. | ClauseNo | Technical requirements for 765/400/220/132kV= Air Insulated Switchgear (AIS) Equipment*:
241

A) Circoit Breaker
(1 The manufscturen(z} whoss 7634007220 132V* Crcon Breaker(z) sre offered;
most have, manoiEcmred, fype tested (23 per IEC/IS or eguivalent standard) and
supolied 7153452200113 26V* of higher voltage class Cirenit Breaker(s), which are
in satisfactory operations for atleast twe (2) yvears as on the date SENOAL

(11) -Altermatively, the manufactorer. who have established menofscimnng and testing
facilities in Indin for the offered Ciredit Breaker arid not mesting the reguirement
stipnlsted m (1) above, can also be considered provided that
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B) Isolator, Current Transformer, Capacitive Vaoliage transformer, Induetive
Veltage transformer, Surge Arrester and Wave Trap)

(1)

(1]

{it1) The manufacturer, who have sstablished manufacturing snd testing facilities in India

-8) T153343220/132%6V" ox higher Voltage claz:z eqoipment{s} must have been

a) 715:345220/1328V="0or higher Voltape class Courcuit Breaker(s) most have beea
manmnfactored in the sbove Indian works & tvpe tested (s per IECTS standard)
and supplizd a3 on the date of WOA

b} In case manufacturer mesis the technical requirement through clanse (1t} above,
warranty obligabions for additions] warranty of two (2) vesrs over £ above the
warranty period as specified in the bidding documents shall be applicable for the
entirs quantity of the offered Circuit Breaket{s) to be supplied under the contrace
Fusther, contractor shal] fumish performance suarantee for an amount of 10% of
the ex-works cost of the Circust Breaker(s)* for the sdditional warranty peniod in

-gddition 1o the contract performance goarantes o be subimitted by the contractor.

The manuficturerwhose 763400/ 220/132EVY equipment(z) &re offered, must Have
mannfactured, trpe tested (as per ISTEC or equivalent siandard) and Zopphed
TIS345230 1320V* or higher voltaze eldss squipment{s), which are in satisfactory
gperations for at least two {2) yearz as on the date of NOA
oR

The manufsctures, whe have sztsblithad manufacturino and testing facilites in Indza
for the offered equipment{y) and not meshing the requirement stipulated in (1) above,
can also be considersd provided that

manufactured in the above Indian works & type tested (az per ISTEC standard)
zx on the date ocf NOA

by Manufaciharer hes menufactured, type tested (as per ISTEC or eguoivalent
standard) and snpphed equipment{s) of 343k or shove volinge class (applicable
for TE3EV" EquipmentVv220EV or-above voliape ol [applicable for J00EV
equipment) 1321V or sbove valtagze class (applieabls for 220EV® eqniprivent) /
§6kV or higher voltage class (applicable for 1328V* equipment), which are i
satisfactory operation® for at Jeast two () years a5 on the date of WOAL

c) Warraniy oblizations for additional warranty of twe (2) vears over & above the
waranty p-ena:l 23 specified in the bidding documents shall be applicable for the
etitire guantity of the offered equipment(s) to be supplied under the contract
Further, contractor shall furnish performance gearantee for an amount of 10% of
fhe ex-works cost of the equipment(s)® for the addibonal warranty period m
addition to fhe eontract Performante suerantee to be submitted bv-the contragtor.

DR

for the offered equipment{s} bazed on technological support of a parent company of
collaborator and sot mesting the requorement stipulated m (1) above, can 8lso be
considerad provided fhat

a) 715345220/1326V* or higher Voltage class equipment(s) must have been
menufaciured 1 the above Indian works & type tested {8z per IS(IEC standard)
2z on the date of NOA

b) The parent company of collaborator mests the qualifiine requirements stipolated
under {1} given above,
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Amended As (As per Specific Requirement Rev 10)

NOA: Nonfication of Award

A valid collsboration agreément for technology tramafer | license to dedizn,
manufaciure, test and-supply the 765400 220/132V* Aur In=pinted Switchoesr
(AIS) Equipment(s)* in Indin_ shall be submitted

t) The perent companyicollaborator shall furmish performance guarantes for am
emount of 10% of the-ex-works cost of such equipment(s) and this performance
goarantes shall be m sddition to contract performance goarantes to be sobmatted
by the contractor

Lezends:

* . voltage clazy of rezpective equipment az spplicable.
= : satisfactory operation means certtficste izsped by the EmployerUtility certifyine the
operation withont any adverse remark

10, | Clauss Mo

Technical Requirement for T62kV class Transformer

(1)

(az)

b

)

mannfaciured teated & supplied 715 EV or hugher voltage class one (1) number 1-phase

mamnfsrinrad in the above Indan wosks bazed on technological support of collabemtne,
type tested (as per IEC/1S standard) and same shoold have been supplied as on fhe date of

The Mamifacturer whose T83EYV Transformer(s) are offersd must have desiemed,

Transformer of at least 500 MVA capacity or =t lsast three (3) oumbers 1-phase
Teansformers each havine 3 capacity of at least 166 MVA and the same fransformer (£)
should kave been in satisfactors operation for afleasttwo (2) vears a3 on the date of NOA

Alterpatively. the manufaciurer, who have established masufactuneg and testing facilihes
m Tndia and not meeting the reguirement shipulated m (I} above. can alss be considered
provided that

T15EV erhigher voltage class erther Cne (1) no. 1-phoze Tranzformer of ar les=t 160 MVA
<apacity or One (1) no, l-phase Besctor of at least 30 MVAR capacity must have been

XOA

The collsborator meets the requirements stipnlated in (1) sbove. A valid ecollabotation
agreement for technology tranefer / license to cezign, manufactire, te=t and supply 763KV
tranzformer in Tudia, shall be submitted: )

the collaborator chall furnish performance guaranies foran amountof 10% ofthe ex-works
cost of such eguipment(s) and thiz performance gusrantes shall be o addition to contract
performance poarantee o be submitted by the contracter

24.2
11, | Clanse No
243

Technical Requirement for 765KV class Reactor

1)

(11)

)

The Manufacturer whose 763kV Reactor(z) we offered must have desizned, manufactured,
tested & snpplied 713 kV or hipher voltage class one (1) nomber 1-phdse Reactor of at least
110 MW AR capacity or at least three (3) numbers 1-phaze Peactors sach having 3 capacity
ofatlzast 367 MVAR and the same Reactor(s) zhould have bean in safisfactory operahions
for atleast two (2) vears as on the date of NOA

(#)24
The Manufacturer must have desipned, manufscturad. tested & zupphed 713 ¥V orhighes
voltage clasz one (1) sumber 1-pheze Transformer of a1 least 300 MV A capacay or ar feast
thres (3) pumbers l-phase Traneformers each havine & capacity of at least 166 MVA and
the midder zhounld have destgned, manufectured; tested & zppphed 343 KV or ugher voltage
class one (1) aumber 3-phess Beactor of at least 30 MVAR capacity or at least three (3)
oumberz l-phase Reactorz each having o capacety of at least 16.7 MVAR and the same
Transformer(s) & Reactoe(s) should have been in sansfactory operation= for atleast two (2)
vears as on the date cf NOA.

Abkemabively, the manufaciurer, who have sitablished manufacturing and testing facilities
in Indis and not meeting the requirement stipulated in (i) above, can abo be considered
provided that

713 &V or hisher voltaze class-either One (1) no. 1-phase Beactor of at Jeast 30 MVAR
capacity or One (1) no. l-phase Transformer of at least 166 MV A capacity must have been
manufactured i the above Indian works bazed on technologiesl support of collaborator,
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Amended As (As per Specific Requirement Rev 10)

12 |

Elause o
244

b)

)

Technical Requirement for 400kV, 220EV, 132KV class Transformer

(z)

type tested {as per IECTS standard) and zame shouvld have been supplied as oa the date of
NOA

The collaborator mesis- the reqouements stupolated m (1) above A vahd collsboration
agreement for technolopy transferlicense to design- manufacture, test and supply 763KV
Reactor o India, shall be submitted.

the callaborstor zhall firnish performance guarantes for an amount of 10% of the ex-works
cost of such squipment{s) and this performance guarantee shall be i addibion to contrart
petformance guaraniee o be submitisa by the contracyar

The manufacturer whoze transinrmer(s) are offersd muast have desizned  mamnfactured,
tested and supplied transformeny o per fable below:

FSEV orabove class 5-phice applicable for supply
tranzformers of at leazt 200 MVA o at of HOGKEV class

least three {3) nos: 1-phasze Transformers
ezch having capaciy of o lessc 667 MVA

Transformer

220KV or-above cless 3-phaze
tranzformers of at least 50 AIVA or at least
three (3) nos. 1-phage Transformess each

applicable for supphy
of 20KV clas:
Transformer

having capacriy of at least 16 7 MVA

commizsioned 132KV or above class 3- applicable for supply
phase trameformers ofatleast 20 MVA or | of 1320V clas:

at least thres (3) nos. 1-phaszs Transformer
Transformers sach having capacity of at
lemst 6 7 AVA

(1)

)

b)

cl

Theze Tranaformerda) must have been in satisfictory operations for aflesst two (2] vearz as
o the date of WOA.

Alterpatively. the manufaciurer, who have established masufactuneg and testing facilihes
m Tndia and not meeting the reguirement shipulated m (I} above. can alss be considered
provided that

220KV (applicabls for supply of 400k olass Transformer) 1326V (applicable for supply
of 220kV clasz Transformer) 66KV (zppliceble for supply of 132kVclaz: Transformeror
higker voltzge clads transformers must heve been dezigned; manufactursd i the above
Indian works bazed on technolopgizal support of collaborator, type tested (22 per IECTIS
standard) and supplied as on the date of NOA.

The collsbarator meets the requirements stipnlated in (1) sbove. A valid ecollabotation
agreement for technology tramsfer | licenss to desipn, mannfacturs, test and supply
400k V220KV 132kV'* transfomer n India shall be submatted.

The collaborator shall fumish performance sparantee foran amowat of 10% of the ex-works
oozt of such egouipment(s) and this perfompance goarantes shall be wn addion to contraat
performanes guarantes o be snbmitted by the contracter.

13. |

Clauss No
-5

Technical Requirement for 400EV, 220kV and 132KV class Rzactor

(@

The Manufacterer whose S008IV 22300V 13260 Reactor(s) are ofTered muost have desigoed,
manufaciured. tested & supplied Beactor a= per tabie below:

345kVor shove clasz 3-phase shunt | applicable for supply of
ceactor of at Jeast 30 MVAR capacity | 400k class Reactors
or at least three (3) nos. |-phaze Shunt
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Amended As (As per Specific Requirement Rev 10)

l-l [ E!.ause 5. o
246

Raarter:, each havine capacity of at
l2ast 16.7 MVAR

220EV or above class 3-phase shunt | applicable for supply of
redetor of at least 20 MVAR capacity | T20EV clasz Reactors

or at least thees (3) noz. ] -phose Shunt
Reactors each havme capacity of at
least 6.67 MVAR

I32EY or abeve clazz 3-phaze shunt | applicable for supply of
reactor:of at least 15 MVAR capacity | 132EV class Reaciors

or at least three [3) nos. |-phase Shunt
Beactors earh havino capaciy of at
least 3 MVAR

These Reactor(s) must have been in satisfactory operation® for atleasttwo (2) yearz az on
the date of NOA

(i) Alternatively, the mamnfacturer. who have eztsbliched manufacturing and testinme facilitied
in Indi-and oot meeting the reguirement sHpulated in (1) above, can also be codsidersd
provided that

a) Such mapufacturer hes designed, manufactured based on fechnological support of
collaborater, ftype tested (a2 per [EC'TS standard) and supplied 400V class tranzformer o1
220k or above class shont réactors (applicable forsupply oF 400V alass Reactorz) | 220LV
clazs transformer or 1326V or above class shunt reactors (applicable for supply of 220LV
cless Reactors)’ 132KV clazs transformer or 66KV or above clazs shung reactors {applicable
for supply of 132V class Beactors) &= on the date of NOA

b)  The collizhorator meetz the reguirements stipnisted mn (1) shove A valid collaborstion
sgresment for technolosy waneferlicense to desipn, manufactore, test and supply the
Reactor in India, shall be submutted

£}  the collaborstor shall fumizh performance suarantes for an amoont of 109 of the ex-works
cost of such eguipment(s) and this performsance gusrantes shall be o addition to contract
performence guarantes fo be snbmitted by the contractor

Technical l_leq'n.lrﬂmul for 400 kV Grade XLPE Power Cables
(¥ The manvfacturer{z) whose XLPE Power Cables are offered must have designed.
mannisemred. type tested and sppphed in a smele contract atleast 5 (five) km of single core,

400k zmde XL PE insulated cable which must be in operation for atleast 2 (two) yvears &
ot the date oI NOAL

(i)  Alemafvely, the manufacturer, who have sstsblished manufacturing and testing facilities
in India 3nd not mesting the requirement stipulated in (i) sbove. can slso be considersd
provided that

a) The manufactorer must have destoned. manufactured, typs tested and supphed 400EV grade
X1 PE nzplated cable and which must be in satisfaciory operanon™ for atiessr one (1) year
az onthe date of NOA

OR
b) The manufactorer must have designed. mamufactured, type tested and completed Pre-
qualification (P teztz a2 per [EC for 400KV prade KT PE wmsulated Cable a2 on the date of
NOA

Notes In caze: manufacturer mests the techimcsl requirement through clause (1) sbove, warranty
ohlizations for additional warranty of two{2) vears over & above the'warranty period as specified in
the bidding docoments shall be applicsble for the entire quantity of cablz tb supplied under fhe contract
Furthesr, coatractor zhall formizh perfbrmance ciratantes for an amount of 10% of the ex-works cost of
the eqgmpmernis{z}® and this performance guaraniee shall be in addition to the contvact performance
puzrantes to be submitted by the contractor
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15, | Claunse No Technieal Requirement for 220KV, 132V 110kV Grade X1L.PE Power Cables
T (] The manufactrer(s) ‘whese XIPE Power Cabler are offered must have destppad
mansfactured, type tested and supphied 1o asmele contract atlezst 3 (five) km of sinsle core:
2X0EV/ 132KV TI0EV® or higher grade XL PE msulated czble which must be m operation for
atlesst 1 (Two) years as on the date of W04
()  Alternatively. the mannfacturer, who have established manufactonng snd =stng faciliies m
India and not meeting the requirement stipulated i (1) above, can also be conmidered provided
that
a) The manofscturer must have desizned mancfactured, tvpe fested and  supplisd
20EVISZEVII0EN®  or higher srade XILPE imsplated esble sod which mmst be in
satisfactory operation= for @lesst one (1) vear sz on the date of NDA
OR
D) The mapufscrorer must have designed; menefoctored, tvpe tezied and completed Pre-
gualification (PQ) tests as per [EC for 2206V 1326V 1 10EV™ or hisher arade X1 PE msulated
Cable ax on the date of NOA
Note: In caze mamufsctorer meets the techmecal requirement thronpgh clanse (1) shove, wamanty
oblizations for additional warranty of two{2) years over & zbove the wamanty period as specified in
the bidding documents shall be applicabls for the entire quannty of cable to supplied snder the contraee
Further, contractor shall fimish performance goarantee for an amount of 10% of the ex-wotks cost of
the equipmentsis)* and thiz performance guarantee shall be in addition to the contract performance
guaramtes to be submitted by-the contractor
18, Clouzs No | Technical Requirements for LT Transformer
= {1} The mapufachorer, whose LT treasformer{z) are offered; must have designed. manufacivred;
type tested including short circust test az per TECIS or eqguivalent siandsrds and sapphed
transformer(s) of atieast 33V clozz of 3153kV A or lugher The tranaformer muat have beenm
satwfactory operabor= for atleast two (2) years a5 cothe date pf NEA,
{1} Altermatively, the menufactuger, whao hive established manufacturing and testing fecilifies in
India and not meeting the requirement stipulated i (1) above, can also be considersd provided
that At lease 338V class of 315EVA or husher ratine I T transformer(s) must have been
designed, manofacturad in the above Indisn works, tvps tesied (2= per IECTS mtandard)
incioding short circuit test and supplied 3z on the date of NOQA
Note-In caze manofactirer meets the technmical requirement throuph clauze (i) above warranty
abligations for additional warrantv of two{2) yvears over & above the warranty peniod az specified in
the bidding docoments shall be applicable for the entire gpantiy of the offered equipment 10 be suppled
Boder the contract Fugther, contractor shall fremizh performance gearantes for an amount of 10% of
the ex-works cost of the equupmenta(z}* for the additionsl warranty perod in addition to the confract
| perfcrmance goarantee to be submitted by the comtractor,
17. | Clapzeno Technical Requirements for Composite Long Rod Polymer Insulator (765EV & 400kV)
24.16

(1}  The mamufacturer whose Composite Long rod Inmlstor are offersd. must have deseemed,
manufactured, tested and supplisd Compesite Long rod Insulator of 120EN or hisher ¢lectro-
mechaniral shrenoth for T83EVA00EYV® or moher voltage claszs and tie same mmathave been in
satisfactory operation” for at least two (2) years as on the date Sf NOA

(i) Altermatively, the menufacturer, who hiave sztabliched marifactuning and testing faeilitias in
India and not mesting the requirement stipniated wn (7) above, can also be considered provided
that

a) The manpfacimrer muat have desipned, mannfactused, type tested and supplied ﬁjnm;maite Leong
tod Insulator of 120KN or above electro-mechanical streagth for 763KV A00LV® or higher
voltzgs ¢lass and the sams must have been in satisfactory operation” as on the date of NOA.

b) Conbracter shall furnish performance goamantee for an amount of 10% of the sx-works cost of
the equipments(x) and thiz performance guarantee zhall be in addition to the contract
performance guaranies to be submitted by the comiractor.
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| Clamse Na.

Nete: In case manmfacinret meets the technical requirement through elanie (ii) above, warranty
obligations for addibionsl warranty of two{2) vears over & abeve the warranty penod azzpecified in
the budding docoments shall be applicable for the entire gpantty of the offered equipment 0 be supplied
onder the contract Further. contractor shall fumish performance gnarantes for as amonnt of 10% of
the ex-works cost of the equupmenta(z}* for the additionsl warmanty pertod in addition to the confract
performance guarantesto be submitied by the contractor.

18. |

19. |

Clauze Nao.
2470

Wew
Clansz
Clanse No.
2421

Note:

Technical Regui ent for 400V GIS E men

(i} The manufacturer whose 400k GIS bays are offered must have dezizned, manufactursd,
type tested®® (a5 per IEC or equivalent standard), supplied and supervised ersction &
commisstomine of at least two (1) nes Gas Insulated Switchgesr (GIS) eirouat breslkes
bays® of 3456V or sbove voltaze clas= i ons (1) Subsiation or Switchvard durins the
Iaat seven (7) vears and thess bays must ba an sstisfactory operations for at least two (2)
yeats sz o the date sf NOAL

(ETH] Altemnatively, the mepufactorer, who have estsbiished mapufactormng and testing
facilities n Indis and not meeting the requirement stipulated in (1) above, can alzo be
consrdered provided that

z) Atleast one no. 343KV or sbove voltaze class GIS Cucuit Breaker bavd must have
been manufactored in the sbove Indisn works based on the techoolozical support of
the Callaborates(s) and sither supplied or type tested the above CB bav (as per IEC
of eguivalent standzrd) 23 on the date ¥ NOA.

b} The collaborator(s) mests the requirements stipoisted in (i) abose. A viahd
eallabaration aoreement for technology transfor | license to dezion manufachire, test
snd supply $00EV orsbove voliage level GIS squipmesnt tn India, shall be zubmittad.

€) The Collzborstor(s) shall formsh performance goarantes for an amount of 10% of
the ex-works cost of such equipment{s} and tiuz performance goarantes shall be in
addition to Contract Pedformance Guerantse to be submutted by the hadder

Mote -

{(**) Type test reports of the collaborator parent company subsidiary company: sroup

company shall alen be acceptable

Technical Requirement for 220/132/66 kV= level GIS/Hvbrid GISATS

{1} The marufacturer whoss 2200132768 KV* level GISHybrd GIS/MTS bays are offered
must have dexipnsd, mannfaciured, type tested®® (az per TEC or egnivalent siandard),
supplied and sypervized-erechion & commizsionng of at least two (2) nos Gas [nzulated
Switchgear (G15) circvit breaker bavs@ of 220VT10/66EN™ of sbove voltage claszan one
{1) Substation or Switchyerd durmg the last seven (7) vears and thess hayz mmstbe m
zatesfactoay operations for at least two (2) years as on the date of NOA

{11} Alternatively, the manuferturer, who have established menufactorine and testing
facilsies in India and not mestng the reqourement stipulated in (i) above, can also be
conzidered provided that

z) Afleast one no. 720/ 110/68kV= or sbove volizge level GIf Circuit Breaker bay/@ must have
been mannfsctured m the abmeind.mwnﬂ:_: baszd on the technological support of the
Cellaborator(z) and acther supplied or type tested the above GIS bav (a2 per IEC erequivalent
standard) &= on the date of NOA

B} The collaborator{z) meetz the requitement: stipulsfed in (1) gbove. A valid cellabaration
ppreement for techmology transferficenze to design. manufacture: test and  supply
22011667 EY crabove voltage level GIS eguipment in India shell be submatted.

€) The Collaborator(s) shall fsrnish performance guamntee for an amouat of 10% of the ex-
works cost of such equipment(s) and this performance suwantze shall be mn addibon fo
Contract Performance Guoarantes i be submitted by the bidder
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SNo. | Claunse No, | Amended As (As per Specific Requirement Rev 10)
1. (*) voltaps elasz of respective squipment as agplicable
2. (@) For the purpess of technical requirement, one mo. of ciroudt brezker bay shall be
conssdered 22 a bay vaed for controllng & line or g transformer or 8 ceactor of & bus zection or
& buz coupler and comprsing of at leagt one-circuit breaker, one disconnecior and three nos.
of single phase CTs / Bushing CTs. GIS means SF6 Gas insulated Switchzear
3 Experience with combination of GIS CB BayHybnd GIS OB Bay/MTS CB Bay is also
acceptable ifsupply of anly Hybrnd MTS equipment 1s envisaged. Hrbrid GIS means cutdoar
8F6 Gas msulated swiichoear connected to outdoor Air insolated buis-bar System (ALS bus-
bars Syatem), MIS micans outdoor SFS Ga: mnsulated Mixed Tei'hﬁﬁ_nﬂv Switchgzar
connected to omtdect ATS bus bar system.
4. (**) Type te=t reportz of the colizsborator’ parent company/ smbsitdisry company’ group
company shall slzo be acceptable
20 New The technical parameters for 36kV & 12V Horn gap fuze
Clause 1. 36kV Horn Gap Fuse
270 1. | Rated voltage 33KV |
o Maximum Contituons voltage IHEV |
i Bated current 50 Amps (mm) |
4 Lighting impolze voltaze 170 EV (Between Live and earth )
withstand 125 BV (Across open termmnals |
5. One minute Power Fequency TOEN ( Between Live and earth:)
voltage withstand ( Dy and Wat ) 50 BN ( Acroz: open termunals )
6. Creepage SO0mm |
2. 12kV Horn Gap Fuse
1 Hated voliage 11EV
2, Maximum Continuous voltase 12.kV
3 Hated curment 30 Amps (min)
4, Lighting Impulse voltage 75 EV ( Between Live and rarth)
withatand 83 KV ( Across open terminals
5. Cne munute Power frequency 23 KV { Between Live and earth)
voltsgs withstand (Thy and Wet ) | 32 EV { Acros open termanals )

Applicable standard: IS0383

Fur EuS equipment uf ‘hl‘kl &nd above imilnie c]as’_‘, E!I:L‘I.'Bﬂffﬂtﬂ one mhstaimn nmiet 3 Smgie-

New Parz
mrder packaze, can be supplied from more than one GIS manunfacturers. however GIS for each voltage level
Clanas shall be supplied from = single GIS manufacturer. Further a Jegally enforceable undertaking {jomtly
ool with the each GIS Manufacturer) ae per enclosed format to be submitied alons with the bidding
docuinemnts.
2. | Clavsene | “The maximwn relativa SFE gar laiuzs rate thall moiexcesd 0.3% (half perceni) per year for the
512 whols sguipment and for any mdividual gos compartment zeparataly and the leakage rate shall be
guaremiesd for at least [0 vears In case the leakage wnder the specified condifiont iz found to be
greater than 0.3% after copomizsioning during warranty peried, the contracter shall rectify the
dafeets to meet the luakese reguirament and the maongactwer will have to susply frea af eost, the towl
Far Feonirement for subsegusnt fan (10) vears, bazed on actual leakags obrérved diring the warrangy
eriod.
l;'.lhe maximum relotive leakage rare for type fesix vhall be 0.1 % per vear.”
k¥ Clagzens | “The enclorure thall be designed o praciically siimbwne the sxtarngl electromagnetic fiekd and
5.34 thereby electro-dynamic Firesses even under Thort circull condifions. "
4, | Clapzens | Sulighleporiable scbsorlift (as specifisd in BPS) for GIS shall e provided for aocess of disian poriton
5327 of GIS insiallatian.
A Clauszse no: | Alsrm cureuii shall not respond to faults for momentary conditions. The following mdications.
31 snclzdine those required elsewhere i the specifications shall be generally provided i the alarm and
midication circuits
Gas Insnlating System:
1) Loss of Gas Dennity
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SNo. | Clause Na,

Operating System:
1) Low operating pregsire
1)l ozz of operating power
11}l oss of control supphy
) Pole Bizcordance.
& MNew Beference Guidelines for GIS Grounding ghall be 23 per Annexure-12 (Attached at Annexure-510)
Clauze no.
5398 |
7. | Clause oo Adegupate number of UHF sensors ?.h.ﬂ].i hf: pmw.ded i the offered GIS of 'mliage jevel 220EV and
340 above for detection of Partial discharge (of SpC and above) ae per [EC 60270, The number and location
of fhess seneors . Jn elo :.E'pr\:umih’ to VT compartment=.
However, adequacy of mumber of sensors, 1o complete
the technical requirement.
| The calibration and frequenov redponse: .. couplers meshing this requirement
8. | Clsuseno. | “GIS monufariurer ar per their ﬁr_gn .:}m.l’f praferasly we marimum Fifteen standard n'mzeﬁ'.l!
| 541 horizordal outdoor bus duct lengths for entirs GIS ‘Bistallation fo optimizs g Zpare reguiramient |
9. | New Thfprm&ﬁfﬂﬂk—ﬂ'ﬂﬂtﬂﬁﬂ&thfﬁlﬂh&ll&hﬂﬂbﬁmtﬂgrﬂpmiﬂfthﬂterpfc{rreba} modole and 1twill
Clauze no. | not be paid separately. However, the payment of bus-duct for outside the GIS hall alons with support
JAL(I0) | strocture zhall be pand sz per ronming meterzm linewith provision of Bid Price schedule.

10. | Wew Parz

The gas density montoring devices shall have IP rafing of IP65 or better and Smitabie canopy shall be

added provided to:preventingress of rain water for cotdoor spplication
ander
Clatise no.
3432
i The CSD shall be provided s followmng circuit breskers:
Clauze no. a) 7oV
682 o MMain snd Tie bay for Auto Transformer
o  Main and Tie bay of Bus Reactor
s  Swatchable Line Reactor bay
by 400EV
o Main and Tie bay for 765/400kV & 400220V Auto Transformer
o  Main and Tie bay of Bus Reactor
o  Switchable Line Reactor bay
c) 220 & 133V
e  Bay for operation of Shunt reactor
| The requirement of €5 shall be sxplicitly specified in price schedule.
12 Wew For Circwt breaker with C3D controlline s Transformer followine is applicsble
Clause
683 (a) | “The limit for inrush comrent for switching of Transformer by CSD shall b2 1 0 pu of rated cunent of
transformer after fine tuning of CSD settings duning pre-commissioning checks For site acceptance of
CSD, during online CSD test after fine wning inmsh current should be less than 10 P.U. of rated
| current in five consecutive operations™.
13. | For HIOEV & above voltage elaz=-GIS bav module, CT cores zhall be duly distriboted on both side of
New circust breaicer. For 220 EV and below voliage level GIS bay module; CT oo one side of the circuoit
Clauze nce. | breaker iz alsoaccepiable.
0.1 3(n)
4. New AN TEIEV & 400k Circon Bresker control schematicz shall be finglired insoch & way, that it may
Clauze no. | operate with or without C3D by using a suitable selector switch wrrespectnce of whether circust breakers
15714 to be supplied are envisaged along with CSD er not as per bud price schedules
15. | Clatse ne. | “For arection & mairterance of fareest Reaviest GIS component assembly, one number of 20T Crane
171 of suitadls capacity shall be provided for GIS Hall. The crane shall consist of all special reguiraments
Jor areciion & maintsyanzs of GIS equipment "
On completion af erection of the switchgear, the Contractor shall eomplately service the crane beforz
the ot Over Cortificate i Ioued
16. | Clanteno | Deleted
. i3,
17.| Clamsene | Deleted
| 173
18, | New Para | During detailed envinsering, the type test repotts of GIS equipment of the parent comipany/sobaidiary
added company group compasy shall alss be aceeptable provided that the design of offered GIS it same as
under that of tvpe tezted GIS 2guipment.
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§No. | Clause No. | Amended Ay (Ax per Specific Requirement Rev 10)
Clanse no.
20
1%. | Claugens 14 | Beactor corrent switching test for Indsctive Currént switching capability a5 per
20: 5L no. IEC 62271-110. Further, the manufacturer whose circuit breakers tested with
14 of Table smaller current w.rd corent Hmits specified for Reactor current Mmgtm
duty-=2. 3 & 4in TEC 62271-110 shaH alse be acceptable
20. | Clapzeno | Deleted
2412
21.
Annexnoe- Farameter T63kV 400KV 220KV 132 EV
1 system system system | system
5No. 20
(1) Pre-insertion | As per BP3 Asper BPS NA NA
resistor
faguirement
Eating (chms) | Approx 450 -with | Approx. 400 | NA NA
toleranee as applicabls | with tolerance
a1 anplicahle
22, | Clem=zena | 25 ON SITE TESTING
23of | After the GIS Switchgear has been fully mstalled at site and SF6 gas filled at zated filling density, the
Section | complete assembly shall be subjected to the site tests as per IEC-62271-203 and POWERGRID Asset
B : ] per
G{ﬁ _‘lff Management Controlled Document No: D-3-01-99-061.02.
- 25.1 Deleted

23,2 Deleted.

25, In ease of & dismphve discherge in the gas ay outlined in claise oot C.6. 27 Procednre b)),

Annexure.C of IEC 62271-203 during the AC voltngs test and 5 repest test iz performed doe to this

fatlure, then the repaat test zhall be carned out at Specified voltaze:

254, Delated.

255, Methed striement’ grocedure of ON SITE high veltags testing PD measurement and-test zhall

besobmited by contractorn advance:

23, | NewParz | Requirement for Mandatory spares for GIS
under a Any sqorpment which iz not supplied az mam equipment or part of maw equipment. mandatory
clﬂ:"‘ o9 spare for that = not applicable
26 b. It tsrecopnized that the GIS mammfacturer may have standardized the GIS desspnieqoipment rating
based on the manufacturer = standard pracuice. Alternate proposzals; offéring higher sating
eguipment (without additional cost implication), will-also be conzidered provided such equipment
meets the specified minmmum degipns rating. standard and performance fequirements.

c. In case contractor offers circuit breaker, dis-connector, coment transformer, SF6/'Awr Bushing stc.
un&ammequ:pmaniufh:ghurﬂmglﬁaneqmpmimm&ptﬂﬁed in the specifications, the
mandstory spare of same husher matmg offered by contractor identical to mam equipment offerzd
mﬂ:epackgeihaﬂbémmreﬂmhfmpphedawwmﬂmﬁmu{am cost imphication
POWERGRID.

24. | Annesure- | Amnexure-10Bev-] (Standard Mandatory Spares for Gas Inzulsted Switchoear) of stands deleted,
f0Ren=1
A% New Standard GIS Medule Dezcription (Awached ot Annexnre-511)
L I]H:CSIJ Mbepmudedmfnﬂmmgmculthﬁakaa
Clauzse no. dy TEIEV
3.6 o  Main and Tie bay for Aoto Transformer
Paral Main and Tie bay of Bus Reactor
Switchable Lme Reactor bay
g) 400kV
s  Main and Tie bay for T63/400EV & 4002202V Auto Transformer
Main and Tie bay of Bus Reactor
Switchable Line Reactor bay
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§No. | Clause No. | Amended Ay (Ax per Specific Requirement Rev 10)
fi 220& 132V
« Bav for operation of Shunt reactor
The reguirement of C5D thall be axplicitly specified 1o price schedule.
Z For Ciresit breakes with CSD controlling 2 Transformer followng 1= applicable
New
Clause ne. | ~The byt forinmesh corrent for swnching of Transfonmer by C3D zhall be 1.0 pou. of rared corrent of
261(n) | weosformerafter fine wning of CED semingsdonaog pre-commissioning checkz. Forute acreptance of
C5D, during online 3D fest after fine tuning inrush cosent should be less than 1.0P U of rated
carrent m five consecutive opershons”
3. | Clauze No. | Separate cables ahall be used for AC. DC-I DC-11 and sslected DC. Each centrol cable shall inclnde
114 minimum 10% spare cores (subject to minimum 1 no, of spare core),
4, | Claus= No. | Requirement of Plug-In type connector for Inter-pole cabling = deletzd
115
5. | Clause No. | Vertical run of cables to the operstine mechanism box shall be properly supported by providing the
116 perfemted closed tipe galvantred cable tay (Cable Im'_nr alse to be sopplied alons with the Ciecunt
Breaker) to be'fixed az an intepral part of the structures. Theload of the cable thall not be transferred
to the mechanicm boxterminal srangement in any circumstances. Hanzing of loose mn of cable iz not
permtitted. The drawing of cable troy ineluding fixing arranzement shall be incorporated in the GA
demwing of CB also.
a. Clavzenn | Far Lew & High temperature type iast, Field performance raport of CB's av per IEC 62371-100
152 win) | revizion 2008 (covaring amendment-2 i 2017 iz alse gocepiable ay valid Tvpe fost report,
p Paramete | 765KV 00V 220EV 132KV | 66KV
ClauseNo. | | r system system | system | system | System
160
$.No. 20 Pre- Azper BPS. | As per [ NA Na NA
(@) insertion BPS
feszstor
requirems
nt
BEating Approx Approx | NA MNA HA
{ahms) 450 wath | 400 with
tolerance az | tolerande
applicable a3
applicabl
&

Whearever, Indoor Iliumination of building i= specified az TS Lot SET item in BPS iliomination
zhall be provided peing fixture tvpes a= specified i1 Anoexure-I of Sechion: Lighting System.
However, contractor shall submnt lighting design calculation for deciding the nomber of fixtures in
each buldine room Fellowing Average lux (at woring plane of height 1. 2Mtrs from floor level)
fevel: to'be mamtained for design of dhumimmation systens:

SlNo. | BuildineFRoom Type Average Lux
Level o be
1 Control Room /Station-In charge Room /Admmisteative | 300 Lux
Boom/ Conference Rioom: Switchyard Panel RBoom' GIS
Relzy Panel Room
2 Electronic Test Lab 250 Eux
3 GIS Hall BMLHFE.DCE'A.CDG & DCDB Room 200 Eux
4 ' AHU RoomyGIS Store Room' Pantry ‘Reception’ FFPE | 130 Fux
Building
3 Corrdor’ Toitets 100 Lux
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SNo.

Clanse Na,

Amended As (As per Specific Requirement Rev 10)

6 Pariphiery of the Building 50 Lux

7 Any other room building 200 Lux

The minimum lux leval to average lux level ratis should not be less than 0.6 (i e Emin/Eav> 0.6).
The mamienance factor for indoor llumination design shall be considered as 0.8,

All required ftems ‘squipment fixtures’ pancly receptacles switches' switchboards fans sto for
Ilismination of Contro! Room Building, GIS Building, FFPH, SPR. Secunty Hutefc {as applicable)
are desmed to be meluded under comesponding LS Lot SET mtem of BPS.

I-.'I

42

AC Emergency Lighting System

The lighting pasiziz of thiz xyztem will be coanected to the 415V

Emergency lighting distobution bosed (ELDE) which 1=-fad from dsesel

generator during the emergency This system will be provided in Contre] REoom butlding, GIS Building.
Firefighting pump house, Switchyard Area meluding DG Set & LT Transformer Area AC Emergency
lighting load will e connected 1o this system whick will be normally "ON". Approximate 25 % of
lighting fixtures (distnbuted over all above aress) shall be connected on AC emergency lighhing
Fyalem.

New patra

Clanse no
31

EXTERNAL FLECTRIFICATION WORKS
Para-1

Para-2

Para-3
Townehips DB's shall be fabricated using suitable mild steel siructural sections of preszed and
shaped cold-rolled shest steel of thickness not less than 2 0 mm. Frames shall be enclpsed in cald-
rolizd sheet stesl of thickness not fess than 16 mm_Dooss and covers shall also be of cold. rollsd
sheet steal of thickness not less than | 6 mm Stiffeners shall be provided wherever neceszary
Gland plate shall be cold rolled sheet stesl having thickness mot less than 3 mm i all cases
However, 0 cdze of termination of sinple core power cables. gland plate shall be of non-magnetic
material of at Jeast dmm thickness.

Towsship DB shall be provided with & degree of protection of IP: 55

Clanse no
6.2 1{u)

Al Gurdeor Lighting Fanaiz shall be of Sheet steel afleast 1.0 mm thick cold rolled or 2.5 mum ot
rolled or alternately 1.5 mm thick stainless steel of Grade 384 and shall be dust, weather and vermin
progf, Pansls shall be of smoothly finithed lavelsd and free from flows. Stiffeners zhall be provided
wheraver necessary.

(:lausz_ .
6.68(z) (b)

| CLNe 6T

(var)

! Erm‘ﬁ'ﬂﬂﬂn_

The outdoor junction boxes shall b= complats with conduit Snockouts threaded nuts and provided with
sarminal =trips. The function boxes shaill bs nuitable for termination of Cable glnids of required zize.
The funciion boxes rhall be provided with 4-way bockouts suitable Jor sirest lightmg nritchyard
fighting rerminals suitable for 2 numberr 4Cx 16 Sq wmm Al cabls or  per reguiramant

All Outdoor Jupriion boxes shall bs of Sheet mesl atlzact 2 0 mm thick cold rolled or 2.5 mt kot rollad
or altermnialy 1.3 mm thick stainiazr riesl of Grads 304. Quadpor Junction Boxes shall ba sutiahla for
mounting on eolumms, struchires e for Ourdoor Dighting The outdbor Junction shall have IP. 33

Earthing {J_ft.&_e pa.!ar hould be connected to the mm&_xmﬁ main
earth mar wherever it is available, slzz, the zame should be carihsd
through 3 Jjong, 40 mm dia. earth slectrode.

e
Confractor shall suboit type et reports for the Lighting tranaformers a& per 15:2026 for which test

1212 canduoeted onee are acceptable {i 2. The requirement of fest conducted within last ten vears shall not be
applicabls)
2. | Clausens

MMCCE zhail 10 zeneral conform to 1S: 13947 Pat-2. All MCCB offersd zhall heve Ies= 100% Teu

Alternatively. AMF Panel for DG Set may be installed outside the aconstic enclosure near fhe DG Set.
In such cazes, AMF pasel with or withowst additicnal enclosure shall meet IP-53 degree of protection.
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SNo. | Claunse No, | Amended As (As per Specific Requirement Rev 10)
1. | Newpara | Fire detéction and alarm system shall also be provided in the GIS Hall using beam type smoke detectors
added at | to be inzfalled at suiteble mounting height, and in'the Relzy Pansl room with lonization‘ophcal trpe
Clause ampke deteciory 1o be mstalled on the ceiling.
| mo20300 | [ o
2| WNew Hydrant posts and Fire extingushers (C02 sad DCP type) shall alsn be provided far GI5 Budlding also,
Clanze
ng2 0102
3. | Clause No. | Mechanical foam type fire extinouizhers. wherever specified az 30 litre capacity, conforming to
20402 & | 15:13386, shall be read as 60 litre capacity conforming 1o IS 16018
10.00.00
Further in case of non-avamlability of anv type of fire extineuasher (12 water, CO2, PPC, foam type)
of a particular size 3 specified in BPS or techmical specification next available higher size conformins
1o IS shall be mpph-ed_
4. Wew For new substation, Frre Fighhine T Boarda (AC & DC) and Annunciation pansls (for FFPH & Confral
Clzuse No. | Room Building), shall have mumber of feeders annuncmtion windows, zone-alaom modiles {as
2.0605 | applicable) required for entire present & specified future scope of the substation.
5. Clanss Dalated
Ne:9.01.00
(e
&
Appendix-
v
6. | Appendiz- | Appendizl [Bev 4) stand replaced by followme Appendix-I (Rev 5]
7. | Appendi- | Bevized Appendoc-TV Pagel of 13 = replaced by Annexnre-TV rev 81 Pagel of 13,
v

awer & Control Cab

iz Rev 06

Befer Annexnre-S1 for METHODROL OGY FOR STZTNG OF CAEBLES

12 2 X1 PE Power Cables

1221 The XLPE (90°C) inzulated cables shall be of FR1SH type, C2 category conforming to 13

7098 {Part-I) and its amendments read alonewith this specification. The conductor shall be stranded
aluminwm cirenlar sector shaged and compacted In multichre cables, the core thall be identified by
red, vellow, blue and black coloured strips or colouring of msnlation A distinct inner sheath shall be
provided w3l mulbeore cables: For XLPE cables, the tner sheath zhall be of extroded PVC af type
8T-2 of I5:3831 -All cables shall be of armoursd type. For single core cable:, the armouring zhall
consist of alomesm wiresstrips. The outer sheath shall be extruded PVC of Type 5T-2 of 153831 for
all X1 PE cables

X

I Claszeno

L23

12 3PV Power Cables

1231 The PVC (70°C) insulated power cables shall be of FRLSH type, C2 category, conforming to
I5: 1534 (Part-T) and its amendments read alonzwith this specification and shall be suitable for = steady
conductor temperature of 70°C. The conductor shall be stranded aluminium. The Insulation shall be
extided PVC to type-A of IS: 5831 A distinet inner sheath shall be provided in all multicors
cables All cables shsll be of apmoursd trpe.

For multicors srmoured cables, the inner sheath shall be of éxtruded PVC. The outer sheath shall be
extiuded PVC to Type ST-1 of IS: 5831 for all cables.

4.

-Elmem

124

124 PVC Contral Cables

1.2:4.1. The PVC (T0°C) inzulated control cables shall be .of FRLSH tvpe CI category canformmg to
IS: 1534 (Pam-1) and o= amendments, read aloggwith thie specification. The conductor shall be
stranded copper. The insulation shall be extruded PV o type A of I8: 3831 A diztinot nner zheath
zhall be provided in ali cables All cables shall be of anmonsed type. The over sheath shall be extmded
PV 1o iype 5T-1 of I3: 3831 and shall be grev mn-colour,

5.

| Claoze Ko,

-
=

Standargd lengths for each size of power and control cables shall be 30071000 meters, However, to avoud
cable wastage and cable jomtme at ate. non-standard lensihs of each size of Power & Control cable
may zlso be acceptable subject to maximum length of 1000meters (— 340 toletance)

Clauze No,

Ih

STYPE TESTS
5.1 All cables shall conform to all type, routine and acceptance tests listed m the relevant IS

52 XTI PEINSULATED POWER CABIES (Forworking voltages up 1o and meindins 1100V -
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SNo. | Clause Na,

Amended As (As per Specific Requirement Rev 10)

3131 Fallowing type lesh (on ons size in B eonfracty a5 par IS: 7098 (Part 1) — 1988 including'sts
amendment= zhall be carriad out 2z 3 part of
sccepiance tezts on XLPE menlated powercables for workeng voliagez ap to and mcleding 1100 V2

a) Physical teats for inznlation
1) Hot zet test
i) Shrmkage test

b) Phrvaical tests for cuter sheath

t} Shembaze test

11) Hot deformation

1] Heat shock test

1) Thermal stability

€) Test for Smoke density (a= per relovant [S/TEC standard)
d) Teat for halogen acid gax svolotion.

g) Flame Retardant on Single cabis.

f) Flame Retardant on bunched cable

327 Contractor chall anbmst type test reporte az per clanze no 9 2 of Technical Specification
Section: GTR for the followine tests

2) Water abzorption (gravimetric) test

b) Azeing m air oven

c} Loss of mass in zir oven

d) Short time current test on power cables of sizes 240 sgmm snd shove on

i) Conduetors.

1) Ammours.

) Test foramouring wiresstnps:

f) Oxvgen and Temperature Index teet

g) Flammakality test.

h) Smoke density test (on sheathing matenial) (as per relevant ISTTEC standard)

TI

53 PVC INSULATED POWER & CONTROL CABLES (For workme voltazes up to and meludme
1100V

53] Following type tests { on one size m a contract) as per IS: 1554 (Part 1) -1288 including its
emendments shall be carried ont a: a part of

mecepiance tosty on PVC maulated power & control cables for wordhine voltages up to and meluding
1100V

2) Piyaical teztz for insislation and outer sheath

1) Shrinkage test

1) Hot deformehion
111 Heat shock test
w7} Thermal stability

b) Hizh voltage test (water immersion test caly ac test as per clanzs no. 163.1),

c) Tést for Smokes density (s par selevant [S/EC standard)

d) Test for halogen acid gas svolution

£} Flame Fetardant on Sinsle cable

33.2 Contractor shall submst type test reports as per clagse no. 2.2 of Tachnical Specification, Section:
GTE. for the followmng

2) High voltage tezt: (water immersson doc. test gz per clapse mo. 1632 of I3: 1534 (Part 1) - 1983).
b) Agemgn gir oven.

¢) Lozz of mass 1o asr oven

d) Short tme current test oo power cables of sizes 240 sqgmm and sbove oo

1) Conductors..

1) Armonrs

&) Test for anmonring wires strips.

f) Oxygen and Temperature Index test

o) Flammahility test

k) Flame Fetardant on buncked cable
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Amended As (As per Specific Requirement Rev 10)

Note- In technical datasheet for 1 16V XTI PETVC Powar cable & PVO control cable, whersver Tvpe
un*ﬂfﬂible izwntten FR & CI shall be read 2= FR-L5H & C"E_ uﬂae: details

& a 20 20 tha-'ﬂ.&ame.

Cuul.mr_ capacity of 3TR AC u::ul_s zhnl.l not ba less then Eﬁﬂﬂﬂhm'ﬁr md shall ila1 2 MINImum eneroy
effictercy atme of 4 star as on the dae of NOA

_effictency ratmo of 4 star as on the date of NOA

Cooling capacity of 2TR AC unss shall not be lezs than 22000bnwhr. and zhall have sunimom energy

Clapzeno. 2.4 of EECHDn-M:Cundmﬂnmg Rev-04 of Technical $ Spem.ﬁi:nhun Void

Annexure 52 — A Conditonine & Ventilstion Systens for GIS Butlding

3 .S re i |
L | Tnmmusmnnim%asﬁemsulﬂurstrmgﬂungwﬂhhn&wm for line termination shall be tn the scope
WNew of substation contractor. The erection of same shall b= done by associated TL contactor
Clauz= No
25
Z 5N | Ifem Size Material
Clause No. 0
DA EE) | | D Isolatnr MOM | 50X6 mm GS flat Galvamised
Box & Flexible copper steel and
brawd copger
braid
k) Insplator Goy T5x12mm G5 fist Galvanised
Arrsngement Staal
3 Tor eshmation of nzer of new subsfation switchyard, maximum spacing of Mam Earthmat shall be
™ew considered a5 30 Mx F0 M. 24 M=x 24 M, 16 Mx 16 M & 12 Mx 12 M for 765KV, 400KV, 220V
Clauss No. | & 1326V switchyard respectively,
0538
For 7654002201320V Substation, maximmm spacing of hisher voltsze level shall be considered
for caleulating the nizer quantiites
Actual spacing for main earfhmat shall be fnalized durine defailed engineering based om sodl
resistrvity-dats and payment shall be made as per actoal executed quantity at site. However, no cost
compensation zhall be conurdered tn-case of actual spacing of man earthmat finalized durning
detatled engineenng 15 less than that mentioned sbove.
Eor switchyard extenzons, man earthmat spacins shell be conzdersd zame 3z that m the exsine
4. Clanse no | Aumbary earthme mat compouine of mmimum 32mm dia MS rods closely spaced (300 mm = 300
o.la3 mm) condoctors shail be provided at depth of 300mm from sround level below the opersting handles
of the M.OM Box of the isolators. MLO M. boxes shall be directly connacted to the auxiliary earthing
mat Flzxible copper braid connection to be provided between MOM box and GI flat to take care of
sail sagmng. The size of auxiliary sarthing mat shall be of liﬂﬁnnm:_iiﬂﬁnmm for 2206V and above
viltage class molators and 000mm=90{mm uize for 1326V and below voltage class isalators Factory
welded ameiliary earthmat is praferable.
5. Followmz type of conductor Ffor Flexible or Rizid Bus bam/Switchvard Equipment
New Iu.mpe:ru.'lﬂtﬂ'-um:aﬂum.n thall be providad sobject to Zpitability of condoctor as  per
Clausze Ne. | zpecified applicable current ratines:
in2

Conductor [ Al Tabe Type

AAC Bull ' 457 IPS Al Tube
ACSE Bersgmz ' 437 TPS Al Tohe
ACSE Mooze 407 IPS Al Tube
ACSE Mooze 307 IPS Al Tube

Voliage Level
Voltage Level: 763KV
Voltage Level- 400V
Voltage Level: 2206V
Voltage Level: 132KV

For substation extension works, suitable clamps & connectors for interconnection with exastng bozez
az per drawings shall be provided by the contracior under present scope.

Conductor type with higher current rating than that specified above shall also be acceptable without
any additional price implication.
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SNo.

| Clamse Na.

Amended As (As per Specific Requirement Rev 10)

Note: For existine substation existine conductor configuration mav preferably be ndopted inextn 873
package:

Clauze no-
201

Neoiral formation for Transformer{s). DFLTA formation and making connection arrangement
[0 Commect WLt in ce of any onit of the bank withont physical shifting and Farthi

Arrangement :

For Spere Unit connection to form 3-ph bank of 763kV Clasz Transformerz with ssolator based
switching arrangement without plyysacal shifting of spare unit alonz with necessary Neutral Formation,
Earthing Armangement & Tertiary (DELTA) formation for 3-ph bank formation with 1-ph umits shall
be under prezent scope a5 per the detzils mentioned below:

i. Nzuotral Fermation ineloding Neutral auvilisrv bus snd Esrthing Arrangement

The eontractor shall connect the neotrsls of thrae (3) 1-phaze tranzformers by overbiead connastion
nzmz 3" IPS: Al mbe. The nentral formation shail be soch that nestral winding of smgle-phaze spare
transformer can be disconnected or connected to the three phase banks. The connection from the
neutral bushing to peviral bus shall be throwsh 3° [PS Al fobe and wherever flexible jumper needs to
be provided, zame shall be through twin condoctor Al matersal ike Bus post insulator, Alemminm
tobe, conductor, .clemps & connectors. earfhing matenizls, support strociure; fonndation belts,
hardware etc. required for neutral formation and connection with neutral CT and earthing of neutral
shall be provided by contractes

ii. Tertinry Delia Formation including Tertiary auxilinry bos(Insnlation level 32 KV} .

Ths contractor shall connect 33EY tertiary of umnclephase aoto-transformers in DELTA
confizuration by overhead connection to operate in 3-Ph Bank The Delta shall be formed by 3" IPS
Al tubewhich zhall be mmaulated with heat zhrinkage insulating sleeve of at teast 5IEV class and
zhal] be sopported by strociore momated bowpost insnlstors af suitable mtervals, Jumpers (twin
conductors) wherever provided ahall alzo bemnsolated namg sufable meplation tape or sleevs gt feast
52V clasz at sute. The mimmum. phaze to phaze honzontal spacing for delts formation shall be
1 3meter All azsociated matenals like bus post msulators, Alumimuns tube, conductor; clamps &
connectors, support stroctuges, foundastion belts, hacdware,; earthing matenisls ete reguoed for
tertizey delts formation shall be providad by the contractor.

fi, HV & IV Aoviliary Buses { Applicable for ATS Subsiztion)
Formation of HV & [V mxilisry buses for connection of transformer 3-Phses baal with 1-Phese

Spare transformer untt it under the present scope of the bidder. All asseciated materials ke Bus post
insulsters, Aluminivm tobe, condooior:, cdamps & connsatorz, insnlstor strines, hardware, earthing
meterials. support stroctures foundation bolts, reguired for the abore-mentioned arrangement zhall
be provided by the contractor.

Nentral formation for Beacror banks, connecton to neutral sronnding resctor throogh 132KV
Surge arrester, connection fo ground throush neutral €Ts and connection arrangement o

connect spare reactor unit in place of any other units of the bank without phyvsical shifting and
Earthing Arrangement ;

For Spare Unit connection to 3-ph bank of 785kV Class Reactors with isclstor based switching
arransement without physical shifting of spare unit slong with necessary Nevtral Formation Earthins
-'i.mnza_maﬂ.t for 3-ph banke farmation with 1- ph unts shall be under nr.‘:saui wcope a3 per tha defails
mentioasd below:

i. Nemtral Formation including Neutral suxiliarv bus and Earthing Arrangement

The contractorshal] connect the neutral: of three {3) 1-phase reactors by overkead comnection uamng 3"
IPS Al tube. The neutral formation shall be such that neutral winding of single-phaze spare reactor can
be disconnected or connecied to the three phase banks Neutral Connections of spare untt shall be
extended upto the other unit(s) by forming Neutral anxiliary bus: The connection from the geutral
bushing to neutral bus shall be through 3% TIPS Al tube and wherever flexible jumper needs to be
provided, zame ghall be throsgh twrin conductor. All materal lite Bu= post menlator. Alnminnm tobe;
conduetor, clamps & conrectoes earfhine materials, support strocture, foundation bolts, hardware ete,
cequired for neotral formeation and connection with newiral CT and-earthing of aeotral shall be providad
by contractor Required Insulation level 1s 145 £V from individoal reacter geutral fo point of neutral
formation However after nentral formation the imsulation levsl iz 36k
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§No. | Clause No. | Amended Ay (Ax per Specific Requirement Rev 10)
Connection of esch Line reactor rank formed under presentscope to Neutral grounding reactor through
132EV Burge Arrester ticlpding NGER- by passmg smangement 12 3lzo under present scope.
i HY Awnviliary Bus (Applicable for AIS Substation)
Fomation of BV smahiery bis for connection of reactor 3-Phaze bank with 1-Phase Spare reactor nnrt
is under the present scope of the bidder. All associsted matenale hike Bos postinsulstors, Alumininm
tobe, conduciors, clamps & conneclors, mmiater stoinzs. hardware, earthing materals, support
structures. foundation belts, required for the ahove-mentioned arransement shall be provided by the
contractor.
8 Supply & L aving of Power, Control Cables & Special Cables (if any) (including all cabling works for
New spare vont of transformer’rescior | along with accessories for power supphy, alarm, frip, contral &
Classe no. | indscation, status snd monitoring sipnals: & cosfacts. made available at MB/ICME of
203 TrensformersReactors upto Centrol & Relay Panels and BCUz located i the -Switchyard Panel
Room Control Bocm and soccezzfol imegration of zame with Station Conwol, Protection & SAS
‘System i1z 10 the scope of the contractor
4. 34Cx300 S5q. mm XTPE power cable for ol filtranen unitz of reactors & transformers shall be
Wew provided. The cable shall be terminated at 250A receptacle near Reactor & Transformer in the
Clauze no. | switchvard. XLTE Power cables shall be looped in & out for 2504 Power receptacles
204
10. New Neutral of spare transformer'reactor 15 1o be connected to station srounding system throuzh a
Ciause ne_ | jumper copper flat. Thia shall be applicabls for sinale phese transfonmer/reacter wherever spare ont
05 have bzen provuded.
11. Tertiary connactons made for terbary loading of LT Transformer shall be insclated ssing suitsble
New wnsulation fape or sloate of at least S2EV clsssat cite
Clauze ne.
0.6
I2. The earthme neerz from terminal of Neotral Corrent Tramsformer (NCT) of bank of 1-Phase
New ranzformer'Beactor (az applicabie) shall be breosht down for connection with pipe electrodes by
Clauze no: | peoviding - sunable mawlators mounted on NCT zupport strocture (mummum 2 nos per sapporth
207 Necessary provistons on NCT support structace for mounting of maulator shall be provided. Thess
insulators shall deemed to be meoloded in comesponding Erection Hardware item for
Transformer Reactor bav (a2 aoplicable} of BPS
13. Connection arrangement of 765EV equipment’s shall be done _
New as per the conceptual deawing (DrEwing No. CENGGESS CONCEPTUAT 763KV BAY
Clause No. | CONNECTIONSE, Rev-01) enclosed a5 Annexnre-53 of this Section.
21
14, Ew For contiection to HV bohing of 1. T Transformer, insulated copper rod 'strip of at least 75 5 mm cros
Clause No. | sectionai area shall be psed. '
22
150 New Refer Annexure-S4 for SHORT CIRCUIT FORCES & SPACER SPAN FOR 763V & J00EV

quut:‘ement of Shrouding: ih&]] nt:t be applicable to T8 = whers live partsars mmled

G;"I.FTRY STRUCTURE

2. | Newpara | Line Diffecential relayznsed as both Mam —T & Mawn T protection of a line, shall be of erther different
added meke & model or shall be on different herdware pl_aﬁmm_
under
Clause
oo 188
k 8 New pars | Directional Eorth Fault RelayFonction provided shiall have Carder Aided sohema fesure which shall
sdded bezuitable for single phate suto re-clomre achenizz
under
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SNo. | Claunse No, | Amended As (As per Specific Requirement Rev 10)
| Clamss
| oBe:18.9¢8)
4. | Claueeno a) havezingle phaze & 3 phaee reclosing facilites.
9.1 (a), b} have a conhnpously variable dead tume range of 0.1-2 seconds:
(b)and (d) | (d) Avtoreclose scheme shall have provision of selection of the followine modes:-

i Smngle phaze.
1. Three Phase
t1 Single & three phasze.
iv. Non-Awuto
The necessary provision in the schem= shall be grovided to select the AR mode from both local and

remate

5. | NewPama | Whearever, scope for NGR by passing is envisaged, necessary equipment, wiring ste. required for
aclded control & momforng of 145EN Circuit Breabrer for NGE by-passing artangement thall be under
under contractor’s scope of work The same may be located in respective line reactor protection panel

Clanse Mo,
| 204
6. | Clause No. | be spitable for indrridual input from as=ocieted CTz with rated CT secondary current of 1 Amp.
21.1 (&)
¢ EBack-up Impedance protection function zhall be peovided for 7836V & 4006V sides of 765/30033kV
New ICT and for 400V side of 400EV clacz ICT. This protection fonction can be clubbed with 2oy other
Clauze No. | peotection TED s except of Differential Protection [IDC.
1.8
5. The eguipment cffered shall have six (6] cutput ports Vanous combinations of output porty shall be
Cleuse No. | szelected by the costomer, dunng deteiled enpineering. from the followme -
324 = Potential free contact Mimmum polse duration of 30 milli s=conds. )
- IRIG-B
=R5232C
« SWTP Port (at least 4 ports)
| - IEEE 1588 PTP (Applicable only for Process bus satemation station)
9, | Wew clause | Incase of extension substation with dizmbuted bus bar protechion. of Bay unil 1= envisaged under scope
439 of the confract, it shall be compatible with the exisfms central unit [n stch case type test for the bay
umit once conducted 2hall hold good: The requirement of fype test condueted within last seven years,
| zhall not be applicable for tha bay gnit.

10. | Clanseno | BREAKER RELAY PANEL: The breaker relay panel shall consist of the followmz
37V S1. No. Description | Quy |

Breaker 1 Breaker failure Protection Schemz* | ino !
Relay .l D sopply Sugervision relay | 2nos. |
Panel 3 Trip Circuit supervision relavss | Bros.

4 Auto-reclose scheme (=F) | INo.
5. Flag relays, aux relays, timers, tnp relavs as per | As required
Note-1) = Trip supervision relave shall be 2 or 6 numbers az per no. of trip colls for
each 132KV Circoit breakse
Note-2) Equnipmentrelays to be provided onder CB Relay Panel may be
sccommodated in the Protection Panels to be provided for Transmission
Line/Transformer/Reactor as spplicable
Mote- 3) *1In case of bay extension in existing half diameter, breaker failure relay
for main C€B / Tie CB shall be supplied only if BFR built-in Bus Bar
protection bay unit is not available or Tie CB standalone BER relay is not
available in the existing protection scheme.
Note-3) == Auto recloss scheme shall alse be scceptable as 2 part of BCU. All Circuit
Breaker Relay Panel shall be provided with Auto-r=close fisrnction. However,
durine execofion staze Auio-recloz= fonchon shall be snabled’ disabled based
__ on requirement

11 | Clanseno | POWERGRID has siandardized binary input'output details, indication details, DR rignals & faxts, #is.

41 (b) of protection JEDz, SAS AT ngnaf List, Protection Pemels CTTVT cirenit tormination detail. Trip

Logic ste. and the same shall be ussd by contrastor during datail sxginesring for preparation of
chamatics  Standordized. documeitz are afincksd & Folder APPENDIXNZC. Ponsi wovianelafurs
terminal Bloeks identification, e applicablz -zhall be arrording to qpical detall grven at APPENDIX.
B (Additional part of TS)
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S.No. | Clause No. | Amended As (Ax per Specific Requirement Rev 10

— r“- --.I IrJ_'I ___.‘.-h_,_‘.h }?'I r f‘:‘ﬂﬁ T T e e e

L Typical T".’:"PIC:‘&J_ ARCHITECTURAL DEAWING OF SUBSTATION AUTOMATION SYSTEM (Withoot
Architertur | Procads Bes) stinds replaced by Annexure-55
al Dirawing
of 5AS
(Without
Process
o Besy
2, | Clauseno | The Sub-station Automation sysiem bemg oifered shall senerally conform to provisions of [EC 62351,
1.6 IEEE 1636 and NERC CIP {(applicable parts such a= CIP 003, CIP-003, and CIP-007) for cybetsscurity,
Detailed Cyber Security Requirements FAT Checklist & SAT Checklist of Cantrol and Protection
IED: & other compohents are attachsd ‘=z Annexure-S11 (Annexure IN-CyvberSecunty
Reguirements B, '
Annexure-S13 (Annexure-ITT--FAT Checklist RO &
Annexure-514 (Annexure-IV}-SAT Checklist RO respectively
k¥ The Sobsmtion Avtomation System ahall have commpnioation ports on each gatewav (fwo gateways
Para 2 per station) as follows:
ander (&) Three ports for Ezmote Cantrol Centres on Secure [ECG08TD-5-104 protocal.
Clause Ko, | (b) Two port on IEC 60870-3-104 for Regional System Coordination Centre (RSCC)
33
4 New Parz | Redundamt Station HMI, Remote HAMI (Remote HMI only if menticned in section project) and
Added | Disturbance Recorder Work station:
Under
Clauie:
Nedl

Supplier zhall demonstrate that the capacity of hard disk 12 sufficientto
meet the sbove requirement

Technical Specification for Industrial Grade Computers

The mymamm hardware configurahion of workstation console shall be-

= Intsl Cars 17 processor (§ cores) or better (3Ghz or sbove)

= Minmmum 32 GB BAM (DDRA or better)

= Mintmm | TR 580

* DVD-RW drive

= Dual Gizabit Ethernet ports (R1-35)

o Additions] Gigabit Ethemnet poris shall be provided dependinz vpon the fanctional

fequirements.

= Input'Output Parts: 2 ootput ports for Dual Momtor display capshibny (VGA/HDMIDVT cotput
ports), 6 USH (mintmum 7 TISE 3.0 ports), Standard Audio ports (Line w/out & Mic), 2 senal pods,
and 1 paralle] port-

* USB Keyboard and USE Mouse

* Speakers for audible alarms (for HMI computers only)

= 27 inches LED color moanitor (Qty. as per requirement)

Diagonal Viewable size: 27 inches

Resolution: minimum 1920 x 1080

Color support: 16 million

Input video sicnal VGA. DVL HDMI

4 wry adjustable {tilt. swival pivot. height)

On Screen Contrela

Anh-glare, anti-reflection and sob-static

Suffictently wide honzontal & verhieal viewing angles

T O T T R R '

The minimom Software requirement of the workstation console shall be:

= Premstalled OEM T icensed Microsoft Windows 10/11 Pro &4-bat or latest with medis oDvD {aﬂ
Racovery VI
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SNo. | Clause Na,

Amended As (As per Specific Requirement Rev 10)

5 | NewPama
Added
Tnder
Clagze
mNoed 1S

The bidder shall also provide 2 Wos. mansped Ethernet switches with at léast 16 copper RJ43 ports on
eachawiteh to form mangoed *Redundant Syitom LANT for coanachng different NTAMC sob-gyatems
devicer (SCADA Gatewavs. VMS. VOIP: etc) az per revized system architecture {attached as
Annexure 58] The specification of the switches 42 snclozed ot Annexure-56.

6. | Pamal
Under
Clapae
Nedls

Caontractor shall provide 2 nos. Next Generation Frrewslls (NGEW); ooe No. Main & cne Mo, Standby
having electnical sthernet interfaces’'porie and placed between FOTE & SAS gateways, WTAMC swnitch
et at the subststion. All ethernet based applications (e g PAIU, AME VOIP, SAS/SCADA 1)) shall
be terminated in the firewsll ports dirsctly. Each port of firewall shall soork 2 & separate zone Frrewall
shall be hasdware based with fonctionality of Block’ Allow/drop and [PRec VPN (network enceyption),
Minimum 16 Nos of portsinterfaces shall be provided m =sach frewall (ie Main & Standby)
Contractor can uss sither smzle firewall or multiple firewalls to meet this infecfaces requirement, sach
for main as well 2s standby firewsll Minimum throughout of firesall shall be 300 Mbps. The Firewall
zhall b2 manassed’ configured az stsndalone 3t present and shall alse have compatbility te
manage'configure through Centralized Management Console (CMO) remately in foture. OEM Support
on 24x7 basss for 7 vears shall be provided for all the functions & features of the Frrewall Firewall
zhall ke tested and certified for IS0 15408 Common Crtersa for least EAL 4~ Further, the OEM must
certify that 1t conferms to Secure Product Development 1 1fe Cycle reguirements a3 pﬁrIEE:‘ﬁLH 341
The firewall shall penerate reports for NERC-CIP Complisnce, The specifications for the firewalls are
attached =t Annexure-S7.

T Para 3
Under
Clanae:
Nod.ls

The substation souters shall have the following fertures:

- Bouting protocals such as OSPF and support for IPvd and TPvé
- 8 Ethernet interfaces of 10/100 Mbps
- 2 El interfaces
- Hot standby operation with & =imilar rooter
- Support [EEE 802 3u. 802 1p, 802 10Q. 802 1d; 802 1w,
- Teaffic pnentzation for rooted 1P flows ports

Bulletnod
ander
Clausze No.

2.

Each BCU zhall be-equippad with Local HMI {desplay) facilitizs, enabling control of 2ack particola
bay from BCU whenever required. The Local HMI faciiiies zhall be accomphished by means of
Graphical TCD dizplay emsbedded into the front panel of the BOU. Display will show the SLD (with
device identification aumber) showing status of bay swniching equipment (zuch as coeuit breaker,
ssolators, earth switches) and enabling fssgance of switching contrals. Uther display type will be
muitiple displavs of analog values readngs  reports, displays for controls ather than switching, Alarm
panal displays, Diaznostic' online confizuration display: etc. Bay control unit shall have inbuilt
metering CVT supervision fonction. It shall have feature to give alarm in case of CVI/FT
metering core fuse fail.

4212

New bullst

Bayr Control Units for Mam Svitem and Awxiliery svatem at a station shall be clzszified ns below bazéd
on st’z application and Contractor shall supply following types of BCU applicable under the subject
package: '
Bay conted]l Untt (TED) ef Main Svztem

(=) Mam Bay BOH

(b} TieBay BCU

{c}. Switchable Line Beactor Bay BCU

Bay control Unit (TED) of Auxiliary System
(2) Auxilizry BCT

10, | Clauze oo

82

The supplier shall submit a text spectfication for factory accapianee rest (FAT) and commissioning fests
of the stafion automation system mcluding Contral Rzlay Protection (CEP) for gpprovel based on the
standard SAS/CRP F4 Fprocedure of FOWERGRID The Standard SAS FAT formart & procedure is
provided at AppendixIT (revited)& the Standard CRP FAT format & procedure is provided at
AppendixIIT (Addifonal part of 5] for reference guideline. For the madpvidual bay Jevel IED 'z
appllenbiz tips fost cortificates shall be submitied

11.| New
Clagze

154

Mandatory spares:
2 Mandatory Spares for Subsation Aitomanon shaill be supplied az per BPS.
b, The offered “Bay conmolf Unt (IED) of Mot System™ 2= spare, shall be suffictent ioreplace all
types of Bay contro! Unit: supplied under Mais syziem without addition of any hardwere'module
elc:
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SNo.

| Clause Na.

Amended As (As per Specific Requirement Rev 10)

12.

Clause No.
16.0 (v)

TT".T.I"-- T T

_Secrion FLL

e
I-ir' '.

Further anv additional 10 module and'or hardware supplisd under Main system o meet the
fonctional requiremsent of Bay contrel Unit in-any bay, shall be constdered part-of Bay contrel
Unit (IED) of Mam System

The offered "Bay control Unit (IFD) of Auxihiary System™ 8z zpare; shall be mifficient to replace
gl types of Auxihary BCU suppled snder Anxibiary system without addihion of any
bardware: module sto.

Further any sdditional 10 module and or bardware supphed vnder Aoxihary system to meet the
functionsl réguirement of Bay control Unit shall be considered pant of Bay contral Unnt (IED) of

1IST OF EQUIPMENTS
v} Tw::l- nos I}ﬂb:t‘bﬁnr_f RecorderEngineering Workstation where 3t least one workstation shall have

Wew .Fr.tr 763 H."erf Trap, cantilever strength of BPIs used for Wave Trap shall be 10 KN
Clapse No.
5124
z Wew All protection couplers (Anslog protection coupler, dizital protection coupler) shall be eguipped with
Clause no. | direct reading type counter facility for all the codes (Tx & Bx),
10413
3. | | Digital protection coupler (DPC) shall be used as one of the fwo tele-pratection channel on the lines
Wew between the stations having Optical Fiber link alongwith 8DH Equipment Specificabion of digital
Clause: | protection coupler is enclozed a3 Annexnre-88. Th= DPC can be housed either 1n offered Control &
na 105 Protection Panel /| PLCC Panel or in separate panel Generslly SDH Equipment are placed m

cemmunication room of Coatrol room wheresz DPC = placed tn panel roem The coanection between
SDH eguipment and sach DPC shall be through Optical fiber. Necessary cables, comvester{z) for
comvertimg E1 stonal to optical fiter at both endz (af Pane! Room as well azat Control soom) aions
with FODP shall be in the scope of the contractor. Further shanne of additional spare posts of converter
for DPT placed m other Panel Boom or in szme Panel Ropm 12 also permitted  Necessary optical fiber
fmmtﬁmmn&mennfDPC is 1o be provided by the contractor Further any copper wiring for ensuring

[TORING SYSTE EM (if 5 E::.-:Hfi;?;?
L ﬂlﬂus:m The following shall i‘.ﬂn_.'i_Im a3 Measurable Defects for the purposs of Defect Lishilities a5 per
4 relevant clapses of GCC ¢ SCC of the bidding dormment:
2) Hepair, innde the Tracefomise and OLTC (including ol migration) eifhsr at site or at fickory it
carrizd out after commissioning
B) The concentration of any fanlt gas is more than respective values as per Table 2 of IEEECS7.104-
2019, which are sz detailed below
Fault GAS. O1/N2 Rario <6.2 | OZ/N2
Fano =0.2
Hydroges (HY) 200 a0
Methane (CHY) 150 0
Ethene {C2HS) 173 40
Ethylene (C2H4) 100 140
Acetylene (CZHT) g2 07
Carbon Monoxide (€0) 1100 GO0
Carbon dioxide (COZ} 12500 700D
If fault gases except CO and CO2 are well below the limit a3 specified above dunng warrantes
pertod, furan test may be carried ont to gscertan the degree of degradation of the transformer
paper insuletion Based on measured furen valves Co& C02 levels may be re-evalsated
c) The windine tzn delts goes beyond 0.007 of mereaze more than 0.00] within 3 vear wot pre-
commussioning values No temperature comrection factor shall be app]ica.bie for tan delts
d) Ihmaﬁlmt’ﬂunﬁsfgom gbhove |2 ppm st any tempershure duting operatian mclodine full load.
2. | Clamzeno | The tansformer shall be provided with a suitable diameter pipe flange, gate valve, bolted blankine
6216 plate and gasket shsll b fitted at the highest point of the transformer fior maintamms vaegnm in the

tank
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SNo. | Claunse No, | Amended As (As per Specific Requirement Rev 10)
A | New Buchhols Relay Pipe sugport (if required)) shsll be provided from ground to aveid transfer of undoe
Clause no | vibration to Buchholz Relay from pump or fans connected with trapsformer, resulting in maloperation
6.6:6
4, | Clapge Np. | Conzervator sbiall have atr cell type constent 0if pressurs syetem to prevent oxidation and comtamination
6351 of ol duefo contact with raosture
Conzervator Protection Eelay (CPRE)V A cell punoture detection relay: shall be mstalled to give alasm
i the event of lowernng of oil m the conservaior due to puncture of air cell in service,
Conzervator shall be fitted with magnetic ot level gonge (Plog & socket type armngement) with
potential free hizh and low oil level alarm comtacts and prismatie o1l level gavge and Conservator
Protection Helay
Plug & socket type arrangemeni with factory fitfed cable of adeguate length shall be yupplied by
OEM. Connection of plug snd socket with cable at site is not acceptable.
5. | Clanze no Transpartation of Oil The insulsting ofl for the Transformer thall be delivered at Site zenerally not
g§26 before #) daye from the daie of commizzioning . with prior inforoiation to the Emplover, in view of nzk
wvolved inbulls storace pilferags and fire harard. In cdze thiz oil 13 not filled in Tranzformer due-to
delay 0 commmussioning. same o] shall be need only sfter testing and ensunnge that ol pamameters are
well within the specified limitz.
Insulating odl shall be delivered to the sdte in returnable flem bag | stamless steel tanker The flexi bag
tanker shall be taken back without any =xirz cost to Employer within generally 45 days after utlisation
of cul but i any case. befors contract closine. However. the spare oil shall be deliversd i non-
returnabls drsms
6. | Claozse no Particles in the pil
9.1 The particle anaiysic shall be cairied oot i an oil zampls tsken before camying out FAT a
mannficturer’s works and after complstion of the «il filtration st site Tha procedure and interpr=tation
shall be in aceardance with the reeommendation of CIGRE report WG-12_17- “Effeat of particles an
trancformer dielecine strength™ Pasticls limit az ghewn below zhall be ansured by menufEcturer,
wmplying low contamination, as'per CIGEE Brochore 157, Table 5.
Limiting valus for the particie conatare 1000 parhicle 100 mi with size= 3 pm: 130 parbele/ 100 ml
with siza = 15 ym
7. | Clauzeno | Deleted
105
8. | Clansz no Neatral Formation and Earthing Arrangement (1f zpezified in EPS)
2§
9. | Wew Fire protechion operated =ional shall be incloded i the control cirowit of Amiliary power supply
Clapze no | dizimilmtion scheme to dizecanest the power mppiv to IMB-/CCC and aszociated instrument'davices of
| 12615 EMB to restrict further exasoeration of fire
10. | New Fire protecticn operated ziznal dhall be included in the comtrol circuit of Amalisry power suvoply
Clanzz no distribution seheme to dizcontect the potwer shpply to sssocisted instrument/devices o rezivict forther
12624 exaggeratienoffiee. S ,
11. | Clauze no | Buchholr Relay, Magnetic Oil Level Gapge, Pressure Relief Device & Sudden pressure relay to be
2 wired throogh onermoured cabie of 1.3 sgmm (memam), mesde coversd cable tray or G conduit,
with no part expozed. Cable shsll be protected by flexible stainlesz stee]l pipe, at both ends a3 per
regquirement Proper sezling arransement to be provvided at both ends to avoud tneress of water
The cross zectionof “control cable™ shall be 1.5 sq mm (mmimurs} except for CT cocunts wheeh should
be 2.3 sgmm (minimum)
All other cables shall be armoured type and shall be routed throush covered cable tray or GI conduit
! and shall be properly dressed.
12. | Clauze no Current transformers shall comply with 1S 27050 [S 16227 (Part | & 2)IEC 61862 (part 1 & 2)
1id
13. | ANNEXYRE-H
Annezmre- | L1 EV GRADE POWER & CONTROL CABLES
H

STANDARD TECHNICAL DATA SHEET (1.1kV GRADE XLFE FOWER CABLES)
— VOID {Parameters of Standard Technical Data Sheet shall not be referred to)

STANDARD TECHNICAL DATA SHEET (L1kV GRADE PVC POWER CABLES)
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SNo. | Claunse No, | Amended As (As per Specific Requirement Rev 10)
| —VOID (Parameters of Standard Technical Data Sheet shall not be referred to)
STANDARD TECHNICAL DATA SHEET (L1kV GRADE PVC CONTROL CABLER)
— VOID (Parameters of Standard Technical Data Sheet shall not be referred to)
14, ¥Newpara | Painting Procedore

added

unider For coastal ares seactor (extemal surface) panting shall b2 of €3 type as per IS0 129445 with total
DFT 320 pm (minimum).

The fEUﬂ"ﬁ']II._, ahall constitste a3 Measmzable Defects for the purpose of Defect Lisbilihes as per
relevant clapses of GUC ¢ 5CT of the bidding document;
2) Repair, imside the Tranaformer and OLTC (mcluding oil migration) eifher at site or at factory i
carnizd cut after commissioning
b) Theconcentration of any it 25 it more than respective values as per Table-2 of IEEECS7.104-
2018, wiich are as detailed below '

Fault GAS O2/N2 Ratio <0.2 | O2/N2
_ Ratio >0.2
Hydrozen {HI) I 200 i) |
Methane (CHA) | 150 50 |
Ethene (C2HS) | 175 i 40 |
Etkviens (CZHY) | 100 | 10 |
Acetylene (CTHD) | a2 i a7 |
Carbon Monoxide (CO) | 1100 | 600 |
Carbon dioxide (CO2) i 12500 | 7000 |

If fault gacez excopt CO and CO2 are wall balow the limit a5 specified above danng warrantes
pencd. furan test may be camfied out to ascertam the degree of degradation of the transformer
paper insniation. Bazed on measured furan values CO & CO2 levelz may be re-evelpated;
g) The windins tan delta goez beyond 0.003 or mncresse more than 0:001 within a year wit pre-
commuzsiomng valyes Wo temperature cosrecticn factor zhall be apphcable for ten delis
The momture content goes sbove 12 ppm at any tempersture dunng operation molpdine Hill load

| Clapss No

L The Beactor shell be provided with 2 100 mm nomnel dismeter Gate valve and bolted blankme plate
L7 gazbet and shall be fitted ot the hizhest powntof the Reactor for maintainme vacuum i the tank
A Conzervatorzhall have air call type constant ol pressure system to prevent oxidation and contamination
Clanze No. | of eil due to contaet with maishice.
751 Conzarvator Protechon Relay (CEPE) A cell puneture detection rélay shall be mistalled to give alam
in the event of lowesing of oil in the congervaior dise 'to puncture of air cell in zervice.
Conzervator shall be fitted with maegnetic ol Ievel gauge (Plug & socket type srmngemeint) with
potential free high and low o1 level alarm contacts and prizmatic oil level gauge and Conservator
Protection Relay.
Plog & socket type arrangement with factory fitted cable of adequate length shall be supplied by
OFAL Connection of plug and socket with cable at site is not acceptable.
4. | Clzuze No. | Buchholr Relay Pipe suppont (if required) zhall be provided from sround to avoid transfer of unduz
.66 vibration to Buchhalz Bzlay from pump or fans conpected with reactor, resulting in maloperation
5. | Clavse mo | Each Resctor unit should have provision for sarthing and connected to zrounding mat when not in
T.143 zervice. For this purpoze; line Terminale zhall alzo ba-earthed througk neatral by flexible copper
conngchion Contractor shall provide zoitable srrancement for the above. 1.1EV Grade PVC FRLEH
type cable of 16 sgmm (minimum}) shall be nzad for above connection WNeutral shall have provision
for connection io zreand by 2 bresgninped copper grounding bar supported frem the tank by wamns
porcelain msnlator. The end of the tinned hrass copper bar shall be bropght to the bottom of the tank &t
8 conventent pomnt for makmg bolted connecticnto 75 X 12 mm GS fiat connected to station srounding
mat The other end of the tinned brass copper bar shall be connecisd tc the aeutral bushing through
| flexible conducier jumpar.
6. | Clanze no Transparation of Oil The mulatine oil for the Reacior shall be delrversd =t site genemlly not before
0286 90 days from the date of commissionme, with pner mfbrmation 1o tl:tEmI:r!u'.rer_ in view of risk

involved in balk storaze. pilferase and fite hazard, In cazs this odl is not filled in reactor doe to delay
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| i commissioning, same odl shzll be vsed only after testing and ensuring that ol parameters are wall
within thezperified limits:

ol shall be dehversd to the ssfe 1o renumaeble flexi bag © stamless stes] tanker The flexi bag
¢ tanker shall be taken hack without any extra cost to Employer within senerally 45 dayz-afier vilizalion
of o1} byt in amy case before contract cloaing. However; the spare ol shall be delivered in non-retumatbie

7. | Clanse ao Tan di:ita at vanable frequ.ﬂnc? {mﬂlﬂ :'B.u.ge of 20 Hz tn 350 Hz] shall be ca:nad-mmeaﬂn;und&nser
11.14 type bushing (OIPRIP & BIS) at reactor manufactuning works | bushing mannfacturing wotks a3
rouime test hefﬂmdespai:h and the resuit shall be comparad at site during commissioning to v renty the
hestthiness of the bushing
8. | Clamse 1o | Buchkolz Belay, Maznetic Oil I evel Gauge, Pressure Relief Device & Sudden pressure relay to be
151 wired through unarmoured dable of 15 sqmm (minsmom), inzids covered cable frav or GI conduit,
with no pard expes=d. Cable <hall be protected by flemible stminless stecl pips, at both ends as pes
requitemant Proper sealing srransement to be provided at both ends to avoid ingrets of water.
Thecroze section of “control cable™ shall be 1 55 mm (minimum} éxcept for CT cocuts which should
be 2.5 agmm (minimm]
9. | Clasze no | Eire protection operated signal zhall be meluded in the contrel cwenit of Avxiliary power supply
1617 distnibution scheme to disconnect the power supply to IMB/CCC and asscoiated instrament/devices of
| CME fo restrict further exaggeration of fire
Ifh. | Clapse no | Coment traosformers shall comply with IS5 2705 IS 16227 (Part 1 & 2)IEC 61569 (part 1 & 20
[ 181
11. | Clzuse uo | All Cables (Powsr, contro! and shielded « twisted pair for 4-20mA cable from Reactor MB, ather
221 mxxu) | control cubicle, stc. (a= applicable) to CMBE (if spplicable) chall b= under the present scope. Any special
cable if required to be included upio employer''s CRE pans]
1z | Annexure- | Technical Particnlars ' Parameters of 2458V Shunt Reactor
% :
217 1) Chopped Wave Liohining Impulse Withstsnd Veltage
HV: 1045 EVp
13. | Annéxure- | Technical Particulars / Parameters of Neutral Grounding Reactor (NGR)
A
412 Max_ temperature nse over ambient temperature of S0eC at rated voltege.
of top oil measured by thermometer 43
| of windine messured by remstance: 50
14, | Annevore | TextPlan
B Teston NGR
Teston NGR
Ttem Test
Measurement afwinding resistance Heoutine
Measurement of Impedance by V1 Routine
Mezsurement of inzulation resisiance Hautine
Measurement of Capacitence & Tan delta of winding insulation fo earth | Routine
and binvhimo
Lichtnine impulzs tezt Bautine
Separate source valinos withstand test Boutine
Tzolation Test Routine
01l leakaget=st Rautine
Appearance, constrichon and dimension check Boutine
Hiph veltars with sisnd fest on sumiliary sgupment and winmsg after | Bootine
aszembly )
Tank Vasuom tesi Eoutingé
Tank Pregsure teai Eoutine
Measrement of vibration at rated eonfinnons current Eoutine
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SNo. | Clause Na,

Measmremant of loss Eouting
| Shart tim= cumrent test and measurement of impedanss st=horf ime rmrvent | Typs

Afeasurement afaroustis tound | noize level Typs

Temp=srature nze iexd | Type

15, | Anvexure- | 3| no# (i} and (iv) of Beférence Drawings mentioned at Annexnre-1) stands deleted.
|'D
16. | Asweexure- | Painting Procadure
E
For coastal area reactor (extemal surface) pamting shall be of C3 type &s per IS0 129445 with total
DFT 320 pm (o).
I7. | Annexure- | Tecknical Parameters of Coment Transformers - 420 £V Shunt Beactor On-sach phase connection &
H Neutral Grounding Reactor (NGHE)
b} Minmmum knee gownt volisge or burdes and accuracy class (Weutral side CT)
Core-§ - 200V, PX PS5 Clazs
18. | ANNERURE -T
Annexure[ | 1.1 KV GRADE POWER & CONTROL CABLES

STANDARD TECHNICAL DATA SHEET (L1kV GRADE XL.PE POWER CABLES)
— VOID {Parameters of Standard Technical Data Sheet shall not be referred to)

STANDARD TECHNICAL DATA SHEET (L1kV GRADE PYVC POWER CABLES)
—VOID (Paramseters of Standard Technical Data Sheet shall not be referred to)

STANDARD TECHNICAL DATA SHEFT (L1EV GEADE PVC CONTROL CABLES)
— VOID (Parameters of Standard Technical Data Sheet shall not be referred to)

19. | Clapse oo

Particles in the oil

The particle analysiz shall be camied oot in an oil sample taken before camying out FAT at
manuiacturer' s wosks and sfier completion of the ol filtration at site. The procedure and interpretation
shall be n accordance with the recommendation of CIGRE repord WGE-12.17- “Effect of pariicles an
traneformer dicleotric strensth”™ Particle limnt 33 shown below thail be snsursd by monufscturer,
unplying low contamination, a3 per CIGEE Brochure 157, Table §.

Limiting valua for the particle count are 1000 partiela’100 ml with sizve = Spm: 130 particia’1 00 ml

=

The following shall conspmute sz Measurable Defects for the porpoze of Defect Lisbilines as per
relesvant clanges of GCC | SCC of the bidding document:

a) Repair insule the Transformer and OI TC (including otl migration) either at site or at factory 13
carried out after commissioning _

b) The concentration of any fauli g2 i+ more than respsctive values as per Table ) of
IEEECST 1042019, which are a« detailed below

Fault GAS 022 Ratio | O2N2 Ratio
<0.2 =92

Hvdrogen (H2) 200 94
Msthane (CH4) 150 50
Eihene (C2HE) 175 40
Ethvlene (C2HA) 100 160
Acetvlene (CIHD) 5 07
Carbon Moenoxide (CO) 1108 &0
Carbon diczide (C02) 2500 7004

If fanlt ganes except CO and CO2 are-well below tiie limit 8z specified above during warrantes
perind, foran text may be camsd out to ascertain the degres of deoradation of the transformer
paper insulstion Hased on measired foran vainss CO & CO2 levels may be re-evalnated
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| g} The windings tan dalia goen bevand 0.005 or inerease more than (001 within 5 vear wel pre-
commizsiening value: No temperature cormection factor 2hall be spplicablz for tan deltn

d} The mostore content goezabore 12 ppm &t any temperahire durmg operation mchiding foll toad

(B

Clause Conzervator shall have aw cell type constent ot pressure system 1o prevent oxidahon and contamination
651 of oil due to contact with moisture.

Conzervator Protection Belay (CPRYAur cell puncture detection relay- shall be matalled to give alarm

in the event of lowermg of oul m the conservator due to punctore of ar cell m service

Conzervator shall be fitted with magnefic oil level zauge (Plug & socket fype arrangement) with
potential free hizh and low oil level alarm comtacts and prismatie oil level gavge and Conservator
Protection Belsy

FPlug & sockst type arrangement with factory fitted cable sf adequate length shall be supplied by
OEM. Connection of plug and socket with cable at'site is mot acceptable.

1 | New Buchhplr Relay Pipe support (1f required) zhall be provided from ground to avoud transfer of undue
Clause wibreiion to Buchholz Belay from pumpior fans coanected with transformer, resyiting in maloperation
G T

4, Clagzeno | Each transformer oni shonld have provision for earthing and connected o grounding mat when oot

6144 zarvice. For thiz purpose, all line Termumals shall alzo be earthed throoch neutral by fextble copper
cotnection  Contractor shall provide spitable amangement for the above. 116V Grade FVC FRLSH
type cable of 16 z:g.mm {muntomm} shall be used for above connection Neotral shall hayve provision
for connection to ground by 2 brass'tinned m—p-pﬁmundm ‘bar supported from the tank by using
porcelain insulstor The end of the tinned brass copper bar shall be brought to the bottom ofthe tank =t
n.um—en:l.ﬂnlpemifm mn.‘zm.zhnhedmmem_nm X 12 mm GS flat cannecied to siation groanedins
mat The other end of the tinned brass copper bar shall be connectzd to the seuiral buzhing through

| flextble conductor/jnmpar.
5. | Clauseno | Particles in the oil
81 The particle ansivsis shall be carried oot I an 21l sample talen befode camyimg out FAT af

mianofactorer s works and sfter complation of the cil filtratien at=ite. The procedure and interpretation
zhall be in accordznce with the recommendation of CIGRE report WG-12.17- "Effect of particles on
ransfommer dielectnc swrength™ Parbcle limid -as shown beiow shall ‘be ensnred by mannfactorer,
implying low contamination, as per CIGEE Brochure 157, Table 8.
Limiting valie for the particle count are 1000 particle/1 00 ml with size = Spm; 130 particle 100 ml
b withzize 2 Loum
6. Clauseno | Transportation of Oil _
E24H The insulatins cul for the Transformer shall ke deliversd at zite generally not before 90 days from the
date of commissioning, with prior information to the Emplover, in view of nzk mvolved 1n balk storaze,
pilferase and fire hazard In case thes oil is sot filled in Teanaformer due to delsy in commissioning,
zame il shall be n2ed only efter testing and ensonnes that ol parameters are well nfl!hm!ﬁr;spec:ﬂed
Trmits.
Insujating oil ghall be dzbvered to fhe site in returnable flexibas 7 tanker. The flexi bagz [ Steinless stéel
tanker shall be taken back without any exira coxt to Emplover wathun generally 45 dave after tilization
of ‘o1l but 10 any csze, before contract closing. However, the spare ail zhall be delrvered o nen-
) | - reinmable doxms.
T Clanzeno | Tandelta atvansble freguency (m the rznge of 20 Hz to 330 Hz] shall be carried out on sach condenser
10.15 iype bushine (0P _HIP & RIS) at tranzformer manufactunns works | boshine manufacturing worics a3
routine test before despatch and the resplt shall be compared at zite derne commizziening to vendy the
: healthmess of the bushmng
g | Hew Fire protection opersted signs] shall be moluded m the contral creiit of Asmiliery power snpply
Clavzeno | distribution scheme to disconnect the power sopply to6 IMB/CCC and associated instrument'devicss of
I 1345 CMB to restrict further sxazzeration of fire.
9. | Clauzens | Buchhols Belay, Maznetic Oil Level Gauge, Pressure Relisf Device & Sudden presure selay to be
141 wired through unsrmoured cable of 1.5 sgmm (mmirmm), meide covered cabls tav or GI conduit,
with no part expessd. Cable thall be protected by flemble stminless steel pipe, at both-ends as per
requirement Proper sesling amransement to be peovided at both ends to avoid ingress of water
The erdas section of “control eable™ thall be 1.3 3 mim (mintmum} execept for CT eogcuitewhick shopld
be 2.5 sg.mm (minimum).
ATl sther cablez zhall be srmoured type and zhall be routed through coversd cable tray or Gl conduit
and shall be properhy dreszed
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10.| Clans=no | Currénttransformers shall comply with IS 2705/ IS 16227 (Part 1 & 2)IEC 61869 (part 1 & 2).
19:1
11. | New parsa | Painting Procedure
added
under For coassal area application. transformer (external siuface) and outdoor cobicle painting (Except
Annexure- | Stamless Steel material ) shall be of C3 type as per IS0 122445 with total DFT 320 pm (minimum).
E
12. | Annexure- | ANNEXURE-H
H 1.1 KV GRADE FOWER & CONTRCL CABLES

STANDARD TECHNICAL DATA SHEET (1.1kV GRADE XLPE POWER CABLES)
— VOID (Parameters of Standard Technical Thata Sheet shall not be referred to)

STANDARD TECHNICAL DATA SHFEET (1.1kV GRADE PYC POWER CAELES)
— VOID (Parameters of Standard Techniral Data Sheet shall not be réferred to)

STANDARD TECHNICAL DATA SHEET (L1kV GRADE PVC CONTROL CAEBLES)
-1 DE] Parameters nf Standard Technical Data Sheet shall not be referred tu]

'Ihf_- fn]iun Ing s.bal:l mnsnmte &z ".-I:eamahle D-EfE'-EIB for l.hf, porpoze of Defact Luibllmas 85 pet
relesant clantes of GOC | SCC of the idding document:
8) Repar, inzwde the Transformer and OLTC (immcluding cul megration ) either at site orat factory 12
carried out after commissioning
by The concentration of any fanlt gaz is more than respective values as per Table-2 of IEEEC3IT 104-
2019, whach are as detailed belaw

Fault GAS 02/X2 Ratio <0.2 | D2/N2

Rario =0.2
Hedrozen [HY) 200 a4
Methane (CH4)} 130 30
Ethene (C2HE) 75 40
Ethvlens (CTHY) 100 104
Acetviens (C2H2) _ 5248 o7
Carhon Monoxide (EQ) | 1! H}E' 600
Ca.fhnn dmxﬂia {QDZ} LHIJ'D "‘l:lﬂﬂ

If ﬁmhgaﬁe: except O and CO2 are well below the limit az sp-eci.ﬁ.eﬁ above dunns warmraites

peniod furan tést may be carried ont to aacerfam the deoree of degadation of the transformer

paper insplation Baded on measured foden valve: CO & CO2 levels mayv be re-evaluoated

g} Thewinding tan delts goes beyond 0.005 or inerease mare tHan 0001 within & yearwrl pre-

commisziomng valees No temperature correction factor zkall be applicable fof tan delta
d) Themozmre content gees sbove 12 ppm at any temperatrs dunng operation inclydme full load

(B

| Clapes mo

7.1.11(b)

Specific area shall ot be provided for jacking pad in the fonndation &s jacinag shall be done by laving
metal plates sire 400 mm x 400 mm x 32 mom (o) theek: One set of metal plates for jackmg of Reactor
zhall be previded by manvfacturer

| Clapse oo

The Beactor shell be provided with 2150 mm nomnel dismeter Gate valve and bolted blankme plate
oasket and shall be fitted &t the highest pomt of the Reactor for mammtaimmne vacunm m the tank

Clzuze Mo
7.5:1

Coenszervator shall have arr cell type constant o1l pressure sysiem to prevent oxidation and contammation
of oil due to contact with moistore

Conzervator Protection Relay (CPR) Asr cell puncture detection relay

shall be installed to give alarm i the event of lowening of o1l m fhe

conservator doe to punciure'of air cell in :=rvice

Conzarvator zhall be fivted with masnetie oil level ganze (Pinz &

zocket type arrangement] with potential free high and Iow ail level

slarm contacis and prismatic off level gauge and Cotzervator

Protection Relay.

Plug & socket type arrangement with factery fitted cable of adeguate length shall be supplied by
OEM. Connection of plug and
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socket with cable at site is not aceeptable.

5. | New Buochholr Relay Pipe support (if required)) shall be-provided from gronnd toavord transfer of nodue
Clagee no vibration to Buchholzr-Eelay from pomp or fans connected with reactor, resulitng in maloperation
T84

6. | Clapseno | Each Reactor wart should have provision for earthing and consected to grounding mat when oot 10
T.144 service. For this purpose, line Termmal shall alag be earthed throngh neutral by flaxible copper

connection. Contractor shall provide suitable arangement for the sbove. 11V Grade PVC FRLSH
type cable of 16 sg mm (minwmm) shall be used for above connection Newtral shall have provisian
for connection to ground by a beass/tinned copper grounding bar suppoeted from the tank by ysing
porceinm msulator The end of the tinned brass copper bar shall ba brought to fhie hottom of the tank at
& comvenient point for maknz bolted conneation to 737X 12 mm GS fist connerted to station groundms
mat The other end of the tinned brass copper bar shall be connected 1o the nevtral bushing through
flexible conductor jumper.

7. | Clzuzens

Particles in the oil

The particle analysts shall be carried out n an o sampls taken before camying ont FAT at
manufactorer s works and after completion of the ol filration atzite: The procedore and interpretaiion
zhall be in accordance with the recommendation of CIGRE report WG-12.17- “Effect of particies on
transformer dielectnc strength™ Particle limit as shown below shall be sosured by manufacturer,
implying low contammation, a5 per CIGRE Brochure 157, Table &

Limiting valoe for the particle countare 1000 particte’100 ml with size = 5 pm; 130 partcle’ |00 ml
withsire 2 15 um

Transparznon of Ol

The msulating cil for the Bzactor shall be deliversd at site genemlly not before 90 days from the date
of commistioning with prior information fo the El:l:lpl.c_'r':ral; in view of fisk mvolved in balk Etﬂﬂ-EE
pilferape and fire hazard In case this oil is not filled in reactor due to delay in commissoning. same
oil hatl be uzed only affer testine and ensurine that oil parameters are well within the specified Hmits

Ipsulating oil zhall be dzbvered to the site in réturnsble flexi bag  tanker. The flexs bag | Stanleszstael
tanker shall be taken bhack without any extra cost to Emplover within generally 43 days after ntilisabon
of 011 but i amy case before contract clozing. However, the spare oif zhall be delivered innon-retumatble
dmma

Ten delta at vanable fiequency (inthe mage of 207 Hz to 350 He) shall be camied out on each condenser
type bushing (OIP.RIP & RIS) at reactor mannfacturing works * bushing manufactoring works a3
routing test before despatch and the result shall be compared at site during commisstoning o verify the
healthiness of the buzhing

B1
8. . Clanse no
226
9. | Clanseno
11.16
1D, | Claize 6o
i |

Buchhols Bzlay, Maznetic Oil I evel Gauge, Pressure Relief Device & Sudden pressure relay to be
wired through unarmoosed cable of 1.5 sg mm (mmimmm), meide covered cable trav or GI canduit,
with no part expessd. Cable thall be protected by flemble stminless steel pipe, at both-ends as per
requitemant Proper sealine arranpement to be provided st both ends to avoid ingress of water The
oross zection of “contral cabla™ shall be | 5 sq.mm (minimom) except for CT cirenitswhich shoold ke
2.5 sg.mm (minimum).-All other cables shall be armourad type and shall be routed through covered
cabie tray or GI condust and zhall be properly drezzed.

11. | Clapes no

Fire protection operated signs] shall be meloded o the comtrol cirent of Avsalisry power supply

1618 destribotion scheme 1o disconnect the power supply to IMB/ CCC and szzoceated imstryment devices of
CMBE to restmict further exazgoeration of fire.
12. | Clauzeno | All required power & control cablez meluding optical cable, patch chord (if any) spto MB (for 3-Ph

1Tl

unit) or Commeon MB (for 1-Ph unit) shall be in the scope of contractor. Fusther, any special cable
between MB (for 3-Ph onit) or Commeon MB (for 1-Ph oni) to switchyard panel roem/contrel room
zhall be under the prezemt scope

13, . Clauze no

Fiber optic cable, power cable, control cables, as applicable, between MB (for 3-Ph unit) or Common

1712 ME (for 1-Ph unst) to switchyard panel room/control room and power supply (AC & BC) to MB and
sntepration of above said IEC-£1830 compliant equipmant with Substance Aviomation System shall
| beundsrthe scops of EPC contracior,
14.| Clamszno | Cumvent transformars shall comply with IS 2705 18 16227 (Part | & J)/IEC 61860 (part 1 & 2)
121
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15, | Clanze no | All Cahles (Power, contol and shielded / twisted pair for 4-20mA cable fom Reacior ME; ather
27 simiar) centrol cobicle, ate. (az applicable) to CMB (if applicable) shall be under the presont seope - Any spectal
cabie (f required o bemcloded upto emplover's CAR panel

16, Newpara | Painting Procedure

added
under For coastal area reactor (external zurface) pamting shall beof C5 type 83 per 150 129445 with total
Annexnre- | BFT 320 pm (minimum).
E
17. ANNEATRE-T

Annexure-[ | 1.1 KV GRADE POWER & CONTROL CABLES

STANDARD TECHNICAL DATA SHFFET (L1kV GRADFE XL.PE POWER CABLES)
— VOID (Parameters of Standard Technical Data Sheet shall not be referrad to)

STANDARD TECHNICAL DATA SHEET (L.1kV GRADE PVC POWER CABLES)
—VOID {Parameters of Standard Technical Data Sheet shall not be referred to)

ETANDAR]} 'IECHHIC-!LL DATA SHEET (lei' GERADE PVC CONTROL CABLES)
—VOID (Parameters of Standard Technical Data Sheet shall not he referred to)
15. | Annexure- | Si.mos (1) and (1) of Befereace Drawingz mentioned at-Annexure-C stands deleted,

- T-.: =

Tl R | BATTEY AND BATTEY CHAF
1. | Clansz no List ef Factory & Site Tests !'u-r Bﬂlﬂw

1.2.142
b Teat Factory | Ste
N Teats Teats
1 Fhyzical Verificaton v
2 €10 Capanity test on the cell v v
3 § Hrz. Charge and I3 minutes -.‘("
dascharge test at full rated Ioad

=y I. le'isbdem:hadﬂ-luuﬂmeSli
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SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR)

Annexure K {Rev 1)

sl No, Pawer System Equipment Minimum Local |
Content (%)
1 Power Transformers (up o 765 KV, including Generatar GO
T ranstormers)
2 Instrument Transformer (up to 765 KV) BO
3 Transformer Gil Dry Out System (TODOS) 50
4 Reactors up to 765 kY 60
5 Gil Impregnated Bushing (Up to 400kY) =]
B itesin Insulated Paper (RIP) bushings (up to 145 V] 50
7 Circult Breakers (up ta 765KV AC-Alternating Current) B0
B Disconnedtors, lsolators (up to TaskV AC) &0
9 Wave Trap (up ta 7651V AC) 60
10 il Filled Distribution Transformers up to & including 33kV [Cold 60
Rolled Grain Oriented {CRGO)/Amorphaus, Aluminium/Copper
waund |
11 Ory type Distribution Transformers up to & including 33kV B0
[CRGO/Amarphaus, Aluminium/Copper wound)
12 Conventional conducior &0
13 Accessaries for copventional conductors Bl
14 High Temperature/High Temperature Low Sag (HTLS) conductars 1]
(such as Compaosite core, GAP, ACSS, INVAR, ALS9) and accessaries
15 Dptical ground wire (OPGW]- all designs &0
16 Fiber Optic Terminag] Equipment (FOTE) for OPGW 50
17 OPGW related Hardware and accessorlos 50
18 Remote Terminal Unit (ATU) 50
19 Fower Cables and accessonies up to 23kV 0
20 Control cables including accessories Bl
21 XLPE cables up to 220kV 60
22 Substation Structures &0
PL) Transmission Line Tawers &0
24 Porcelain (Disc/Long Rod) Insulators &0
25 Bus Post Insulators (Parcelain] B0
b Forcelain Disc Insulators with Room Temperature Vilcanisation [RTV] | 50
coating
27 Poreelain Long Rod Insulators with Room temperature Vuleanisation | 50
{RTV) caating
28 Hiardware Fittings for porcelain Insulators &0
29 Composite/Polymeric Long Rod Insulators &0
30 Hardware Fittings for Palymer insulators B0
31 Bird Flight Divarter (BFD) 60
32 Power Line Carrler Camimunication (PLEC) system {up ta B800kKY) &0
33 Gas Insulated Switchgear (up to 400kV AC) 60
EL) Gas Insulated Switchgear {above 400kV AC) 50
35 Surge/Lightning Arrester (up to 765kY AC) )
36 Power Capacitors G0
37 Packaged Sub-station {6.6kV to 33kV) &0
3B fing Main Unit (RMU] {up to 33kV) &0

Technical Spocification: GTR
C/ENGG/SPEC/GTR [Rev. Mo.=15)



SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR)

Annexure K {Rev 1)

39 Medium Vnitage (M) GIS panels (up to 33kV] &0
40 Automation and Control system/Supervisory Control and Data 50
Acguisition (SCADA) system In Power systen)

41 Control and Relay panel {including Digital/Numerical relays) 50
42 Electrical motors 0,37kW to 1MW B
43 Energy meters excluding smart meters 50
a4 Control and Power cables and accessarios [up to 1.1kV) G0
45 Diese| Generating (DG) set =)
46 DC system (DC Battery & Battery Charger| 60
a7 AC and DC Distributlon board [71]
48 indoor Air Insulated Switchgear (AlS) up to 33KV B0
49 Poles (PCC, PSCC, Rolled Steel Joist, Rail Pole, Spun, Steel Tubular) ED
50 Material for Grounding/earthing system 50
51 Humination system B0
52 Overhead Fault Sensing Indicator (FSI) =0
53 Power Quality Meters 50
54 Auxiliary Helays 50
55 Load Break Switch 50
56 Cranes, EOT erangs, gantry crane B chain pulley blocks, stc 50
57 Elevator [:10]
Fire Protection and Detection system

58 iotor driven fire water pumps 6O
59 Diasel engine driven fire water pumps BO
B0 Hydrant system B0
61 High velocity water spray system 6O
[y Medium valocily water spray system &0
63 Foam Protection system G0
] Inert gas flooding system B0
GBS Fire tenders B0
66 Partable fire-extinguishers 60

Technical Spocification: GTR
C/ENGG/SPEC/GTR [Rev. Mo.=15)



Annexure-F Rev 01
Page 1 of 1

Assessment report from Contractor for proposed sub-vendor along with
following enclosures (to the extent available}):

it wnd

— O (D 00~ D LN =

Proof of MSME certificate (Udhyam registration), if applicable
Registration / License of the works

Organization charl with name and gualification of key persons
List of Plant and Machinery

List of testing equipment with their calibration status.

List of Raw matenal, bought out items with sourcing details
List of out-sourced services with sourcing details.

List of supply in last three years

Thurd party approval, ifany (viz. 150, BIS),

Pollution clearance wherever applicable

Energy Conservation & Efficiency report

(Applicable to industries having contract load more than 100 KVA)

12
13
14
15
16

Formats for RM, in process and acceptance testing

Type test approvals conducted in last 5 years, if applicable

Performance Cerlificates from custemers

Photographs of factory, plant and machinery & testing facilities

Audit report of the proposer, in case of request for approval of new vendor
is submitted by Contractor/Sub-vendor



Annexure-G Rev 01

Reference document

SL No Item / Equipment for insoect Inspection Level
LT Transformer Power Transformer Reactor Converter =
..ﬂLEI'l Transformer: Filter Reactor MQPREE: -
A0? | Bushins MQP v
AQ03 Insulating Ol POWERGEID TS 11
A04 | Oil storage tank for transformers MQP Im
A0S | Nirogen injechon-hased explosion prevention system FATTTP m
A 06 | Online o)l drying system for transformers POWERGRID TS nF*
A07 | Online DGA and moisture monitoring system POWERGRID TS T+
A08 | Flow sensstive conservator isolation valve POWERGRID TS nE*
A09 | Oil Filtration Machine MQP m
B0l | Circuit Breakers MQP v
B.02 | Curremt Transformers MQPITRP v
Ba3 CVTPT/IVT MOQP IV
BO4 | Isolators MQP/TTP vV
BO5 | Surze Anestors MQP/TITP I
506 | Lins'Teap & At Cate Reactar, MQP/ITP m
Pount On switching device {CSD) for Circunt Breaker ;
B.ﬁ? {'ﬁ’hﬂm‘ﬁ » 1:' Fﬂu HP I
cot STATCOM meluding Valve, valve base electronies, DC T v
= capacttor, series reactor and all accessories
co2 Mechameally switched Reactor bank (3-ph) including all e v
’ accessones (MSE Branches)
co3 Mechanically switched Capacttor bank {3-ph) mcluding e v
’ all accessones (MSC Branches)
C o4 Harmonic Pass filters ITP v
C05 | HT Capacitor MQP v
DOl | Thynstor Valve FATITP ot
D02 | PLC Capacitors for HVDC FATITP m
DO5 | Valve Cooling system for HVDC FATTIP ot
D.o4 ACTC Filter Resistors op il
D05 | DC Current and Voltaze measuning device for HVDC FAT/ITP I
DO6 | Mamntenance platform for valve hall POWERGRID TS bik
D07 | Optical siznal column for FSC FATITP il
E0} | GIS including spares MQPITP 1%
E02 Dew Pomnt Meter for GIS POWERGRID TS ¥
E03 | Portable Partial Discharge monitoring system for GIS POWERGRID TS ¥




Reference document

51 No Item / Equipment for inspection Inspection Level
E04 Partial Discharge Manitoring System (Onling) for GIS TP I
E05 | PEB Structure and Puf Panels MQP 1
FO01 | Substation Automation svstem FATMQP 1M
FO2 | EventLogger POWERGRID TS Jus
PLCC equipment Viz PLCC Termunal, Camer equipment,
F.03 | Pratection Coupler . Coupling Device but excluding MQP Im
EPABX HF Cable
F.04 | Control & Relay Panels MQP I
GOl | EHVCables MQP/ITP i
GO02 | Power Cables & Control Cables MQP oI
G.03 | Cable Jomts (11 kV and above) POWERGRID TS I
G.04 | Cable Lugs & Glands | Clamps Terminanons POWERGRID TS I
G05 | Distributed Temperature Sensme Instrument (DTS) POWERGRID TS 1I
"HO! | LT Switcheear & ACDB DCDBMLDB/ELDB MQP I
HO2Z | Battery POWERGRID TS i
03 | Battery Charger MQP I
HO4 | UPS & Voltage Stabilizer MQBFAT m
HO5 |D.G Set FATIIP I
HO6 | Lichting Pamel POWERGRID TS I
HO7 | Lightmg Poles POWERGRID TS I
Lighting Earthwire, Switches | sockets, Conduits, L -
HO8 & Can e eshamst funs AmPS | POWERGRID TS I
H02 | MSTGI PVC Pipes for cable trenches and lighting POWERGRID TS
H10 | Outdoor Receptacle POWERGRID TS
HIl gﬁ;ﬂimgc RePaisIoN AL RIBICAG POWERGRID TS i
H12 | Occupancy sensars for control of highting POWERGRID TS i
HI13 Eﬁgmgﬁ EI:E:‘;C‘“E poleinclucmg Solar Pancl, POWERGRID TS m
Junction Box ' Lighting Switch Boards ' Bay MB |
HIA | o iokle Flood Light Banel : POWERCRID'TS
H15 | Lighune transformer POWERGRID TS i
I POWERGRID
H16 | LED Lighting Fixtures -ﬁﬂ m
101 SF6 gas prqcn;sing unit, SF6 gas I eakaoe detector, SE6 POWERGRID TS o
gas Analyzer
102 | SF6 Gas POWERGRID TS I
103 | Spark Gap FATITP I
104 | Time synchronizing Equipment (GPS Clock) POWERGRID TS I
105 | Galvamzed Cable travs POWERGRID TS 1I
106 | Video Monitoring System FATITP [
107 | Public Address System (All Components) POWERGRID TS I




Reference document

Si. Ne Item / Equipment for inspection Inspection Level
108 | Buildine Manazement System (All components) POWERGRID TS 1
109 Access Control System (All Components) POWERGRID TS 1
110 | Video Display svstem/ Video Projection system POWERGRID TS 1
L11 | VESDA (smoke detector) POWERGRID TS 1
112 | High MastPole MQP I
701 | Aluminium ladder POWERGRID TS [
102 | Hume Pipes POWERGRID TS 1
703 | Castle Key POWERGRID TS I
704 | Water Treatment plant (All components) POWERGRID TS 1
765 | Fumiture POWERGRID TS I
106 | DOL Starter POWERGRID TS 1
107 Onl Sampie Botiles and Synnze POWERGRID TS 1
J08 | Test & Measuring Equipment, T&P POWERGRID TS i
KOl |EOTCrane - | POWERGRIDTS I
K02 Ef&:-sm Crane Golf Cart Platform Truck Man Lift’ Forklifi. POWERGRID TS I
.06 Fire Protecuon System
L.001 | Panels, Hydro pneumatic tank for fire protection system. POWERGRID TS m
i i S‘]mnf_‘:s & ! i =n1 ]m]ﬁ x
L0 E:l:]q-;}nl'ﬁféﬂlﬂﬂmﬂ an;d :ﬁ f:fl}:zs Bi{:st&iﬁ?ﬁan POWERGEID £
L.003 | Others POWERGRID TS 1
MO0 | HVAC SYSTEM
AL001 | Air Cooled Chiller POWERGRID TS I
M.00Z | Pump POWERGRID TS i
M003 | Air Handling Unit POWERGRID TS bii
M.004 | Fan Filter Unit With Cemrifugal Blower POWERGRID TS i
M005 | Axial Flow Fan DOWERGRID TS I
| MLOO6 | Mamn Chimate Control Unit (Dehurmidifier] POWERGRID TS 1
| AL007 | Dampers POWERGRID TS i
M.008 | Fire Dampers POWERGRID TS i
M009 g’é““ Gevze, Thenmoatess, Qe insfmmients/ POWERGRID TS I
COSars
M010 | Grill, Diffiser. Jet Nozzle, Louvers etc POWERGRID TS L
M0l | Ductmg S POWERGRID TS I
M.012 | MS Pipe POWERGRID TS il
M.013 | Pipe Insulation Material POWERGRID TS 1
M.014 | Duct Insulation Material POWERGRID TS 1
M.013 | Underdeck Insulation Matenal POWERGRID TS 1
M.016 | Gate Valve & Non-Return valve POWERGRID TS 1
MO17 | ¥ Strainer POWERGRID TS i
ML018 | Ball Valve' Motorized Butterfly Valve Balancing Valve | POWERGRID TS 1




Reference document

51 No Item / Equipment for inspection Inspection Level
M.019 | Closed Expansion Tank POWERGRID TS I
M.020 | Air Separator POWERGRID TS i
ML.0O21 | MCC PLC Electrical Panels POWERGRID TS 111
M.022 | Propeller Fan' Conduit POWERGRID TS i
M 023 | Asr Falter Mixing Valve with Thermostat POWERGRID TS I
N0! | SDHEquipment FATITP v
N.O02 | Termunahon Equpment Pnmary DI Multiplexer FATTIP IV
NO3 DACS FATTIP v
N0+ | Optical Amplifier FATTIIP v
%05 | FODP including pigtail, Joint Box, FDMS FATITP I
NO06 | IMPS FATITP v
N.07 | Optical bypass switch FATIIP v
WN.G8 A Punifier FATTIP 1
N.09 | Patch cord & connector FATTIP 1
N.I10 | NMSB FATTIIP IV
N.11 OPGW Cable MQPTIPFAT I
N1z Hardware Fittines for OPGW cable MQPTIP 1T
N.13 | DCPs FATTIIP m
N4 Eadio Links FATTIP oI
N 15 | SAIPS based DC Power Supply (DCPS) system FAT/ITP Im
N.16& | WAMS (PMIT & Accessonies) FATITP 11
N17 PUF Shelter FAT.TTP It
N.13 Aenal OFCTIGOFC ADESFO Cabls FATITP 11
N1 | DWDM FATITP i
N20 | OTN FATITP i
N21 | MPLS TP Equipment FATITP I
N22 L2 Swatch FATTITP 1T
N2% | IP-MPLS Router FATITP i
N24 HDPE Pipes POWERGEID TS 1I
N.25 | Equipment Cabinets POWERGRID TS n
N.26 MMan Distnibution Frame POWERGRID TS I
N 27 ';":iiimﬂ system. EPABX. Telephone wirss, Telephone POWERGRID TS I
N23 Fiber Optic Cable MQP 1T
N.28 | Hardware Fittings for Fiber Optic cable MQP m
o001 | Re-rollers of MS/HT Angle Section and galvanized tower == .
| parts.

Q.02 Conductor MQP v
003 | Hardware fittings and Conductor & Earthwire Accessories NQP 4%
0.04 | Earthwire MQP v




Reference document

51 No ]iﬁme_qnipmml for inspection Inspection Level
005 | Insulator MQP v
0.06 | Bolts & Nutsof Gr 8.8/8 MQP v
0.07 | Mono Pole MQP v
0,08 | Foundation Bolts and Anchor Bolts POWERGRID TS m
D-shackle Hanger ' Links and associated Special .

009 | \ottmte MQP 1M
: Span Marker, Obstruction bights and Wind Measunng

010 : : - - - WERGRID T m

- PO s

011 | M5 ROD eolled by AApproved Re-rolter of POWERGRID Mo I
: MS ROD rolled by Approved steel producers of s

012 | LSWERGRID POWERGRID TS i
0.13 | Spring Washers & Pack washers POWERGRID TS I
0.14 | Bolts & Nuts Grup to 5.65 POWERGRID TS i1
015 | ACD & Barbed wire for ACD(Bird guard POWERGRID TS i}
0.16 | Danger Plate Phase Plate | Number Plate | Circuit plate POWERGRID TS, I
017 | Sub Station Structure (lattice pips type) MQP I
0,18 | Clamps & Connecters (including equipment connectors) MQP i1}
oy | MGEFl, sl e, mpetvpe anc ot Sty POWERGRID TS i

- material
0.20 | Alumnmum Tube & Bushar matenals POWERGEID TS I
021 | Pipe Type & Counter Poise Earthing POWERGRID TS i
.22 | Chemucal and Mechamcal Anchor Bolts POWERGRID TS 1
= = 5 POWERGRID
023 | Bud Flight Diverter TS EAT i

For Equipment where requirement of MOF is envisaged, ITP/FAT will bie foliowed If sourced from off shore. For items
required in S/Sor T/L or TELECOM/GALC , same Insgection level as specified shall be followad for all the cases.

*

demonstration of satisfactory perfamanca at site.

*

MICC for test and measuring squipment (inspection lavel L ar 1I] shall be issued only after actual verification/

* Though level-2 items, CIE/MICC can be issuad also on review of TCs and visual Inspection of these item.




Anpnexure- M

MANUFACTURING QUALITY PLAN Page 10f2
| Manufacturers | Customer | Vendor's. | ltem: Q.P. No. | Vatid
Details (Name, Works Code: From:
Address stc.) .
POWERGRID Rev. No. Valid
Upto;
Date:
sr. Components /| Type of | Quantu | Reference | Acceplance | Format of Applicable Cades | Remarks
No. Operations & check m of document Norms Record 11213141516
Description of Test Check / for
Samplin Testing
q with
basis

A. Section: RAW MATERIAL
INSPECTION

B. Section : IN PROCESS
INSPECTION

€. Section: FINAL TESTING

D. Section: PACKING &
DISPATCH




MANUFACTURING QUALITY PLAN Page 2 of 2
Customer | Vendor's | Item: Q.P. No. Valid From:
| Code:
POWERGRID Rev. No. Valid Upto:
Date:
indicates place where testing is planned to ba
Code 1 periormed i.e Inspection location Code2 Indicates who has to perform the tests i e Testing Agency
_ The Equipment
A Al Equipment Manufacturer's works J Manufaclurer
The Component
B Al Compaonent Manufaciurer's works K Manufacturer
C At Authorized Distributor's place I The Third Party
LB At Independent Lab M The Tumkey Cantractor
E At Turn Key Contractor's location
F Mot specified
Indicates who shall witness the tests | e. Witnessing Review of Tast
Code3  Agency Coded Reporis/Certificates
Ey Equipment manufacturer during raw material/bought out component
£ Component Manufacturar itself W Inspeciion
a Companent Manufaciurer and Equipment Manufacturer X By Contractor during product/process inspection
Compaonent Manufaciursr, Equipment Manufacturer and
R Contractor Y By POWERGRID during product/process inspection
By Contracior andior POWERGRID during product/process
g Equipmeant Manufacturer itself Z inspection
T Equipment Manufacturer and Contractor
Equipment Manufacturer and/or Contracior and
u FOWERGRID
L' Third Party itself
Whether specific approval of sub-vendor / Camponsant Whethear test records required 1o be submitied after final Inspaction
Coded  make is envisagsd? Code 6  forissuance of CIR/MICC
E Envisaged Y Yes
Mol Envisaned N Mo







Annexura-N

P d PTZ

Minimum Specifications

1)

Salient featuras:

g

The coimaras shall be pure P basad, and tha Camera shiall be compliant to ONVIF
standards.

b)

The camarag shall hawe PAN, TILT and 200M facilities.

c)

Thia cameras must ba operstive In automatic mode for switching from day mode te night
mode depending on the ambient natural Light intensity without heving to manualty
operats,

d)

Tha camaras shall heve IP-66 Protection Class enclosuras of battar,

&)

The camara shall be suitabls for wall mounting, ceiling mounting, pole mounting and
swilchyard structure mounting. All accessories neaded for the mounting shall be

provided.

Presate: Minimum 64 nos

Tha camara shall have & Motion Detection festura

Camera Interface:

a)

The camera communication port shall be interfaced with & Madia Converter (Copper to
Fiber)/ Etharnet switch to be provided In 5 junction box,

J)

Junction Box

The junction box shall accommadate all the necessary equipmeant such 8s power
converter/ LIL/ Media converter / Fiber palch cords etz and shall be of industrial grade
type suiteble for permansnt outdoor usa.

i)

SPECIFICATIONS & FEATURES

a)

Camera/Optics:

Foom i Dptical 20om or batter

and 12x digitsl zoom or better

Image sensor 1/2.8"CMOS

i)

Effective Pixsl (PALY: 1920* 1680 or battar

Section: GTHE Rev 15

Page 10f4




Annexure-N

Iy |Lens Focat langth =4 mm = 130 mm or battar,
wi} | Iris Control Automatic with manual avarride
ghiy | Video Streams Dual Stream: Primary strasm: H.264
Secondary stream: H.264
b) |Camera/Video:
0 Availahie Mainstreamn: 15201080/0.3-0.4MPx Sub
Resolution Stream: 0,1-0.2MPx
m Frome rate Frames should ba batwean 16-25 FPS,
i Supported Profocols: TCP. 1Pvd 7 IPvE compliant). NTP, UDP,
Multicast{iGMP
) Sacurlty Multiple user access with password
protection
v Panning Range Complete 360 degrees andless
) Pan Spead Varlable 0.1 /sac 120 Jeac
T Tilting Range Minimum 180 " Tiit Rotation
[+/-90"
vill Proset Accuracy +0.1 "or better
i) PTZ Tracking The camera autometically pan, Tt & zoom to
follow the moving object untll the object
stops or disappears from the monmored
area.
c) |Camera/Dome drive festures:
’ Vidpo Maotion Datection To detect occurrance of motion h FOV of
CBMErE
dy | Power Supply/Connactor:
Tha camarashouid be supplied with sultable powsr supply cableas per Indien Standards:
o) | SDK/API kit far integration with Central VMS system:
The Saftware Development Kit (SDKMApplication programming interface (APT) tor the
Camaras shall be supplied by the vendar for integration with the central visual monitering
gystam and shall have the capabilines:
Network device discovery, lve video streaming. Video capture configuration, video
comptession configuration, Evant and metadata configuration, Rule management for
alorts, Storage recording, FTZ camara control

Section: GTR Rev 15

Page 20f4




Annexure-N

. NVR(Network Video Recorder):
SNo tem Characteristics
1 | Features
& | Processor B core or better
b | CHF Clock Speed 3.4GHz or better
¢ | RAM DDR-3 or bettar,
AGHE [2 xAGB) or battar
d Hard Disk The NVR should be suppliad with a1 least 10 TB SAS

based HDD from day-1.

& | Supports both IPv and IPve Yas
{ Supports SNMP v, v2and v3 Yad
2 | Interfaces:
1 x Serial Port, 1 x Graphics, 1 xiLO Remiots
a | VO Pons
Manager shared with one Ethernet port
h | USB3.0Pams 02 nos:
¢ | Ethernet Pont 01 no. {107100/1000 Mhps)
d |Expansion Slots PCle Slots- 4nos
g | Operating Systam Microsoft Windows latest version
{ |Video Input Minimum 10 channel
g |HOMUVGA Output HDMI- 01 no., VGA-01 no.
h |Bandwidth Supportad Incaming minimum S0 Mbps,
Dutgoing minimum 40 Mbps
i |Recording Resolution 5MP or better
1080F or battar
i |Protocols Supported TCPAP, ICMP, HTTP, DHCP, DNS, RTP, RTSP, RTCP, NTP,

IGMP, QoS5, IPVA4, IPVS

Section: GTHE Rev 15

Page 30f4d




Annexure-N

Ill. POE Switch:
SNo ltem Characteristics
1 THr - e 16nos: 101001000 BASE-T based POE ports
s  02nos SFP poris
2 Standards [EEEEEEEU. Bﬁl&aﬁ?&h B802.33b, E&E.Eﬁz. Bl 3x
3 | Poweer Requiremerts 150W (30 W miax per PoE port)
4 [Switching Capacity 01 Gbps

Note: The successiul bidder shall supply camera glong with a suitable Powser Over Ethernet [PoEl
Switch as per the sbove TS.

Section: GTHE Rev 15

Pagedofd
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Appendix-IV Revil

TECHNICAL DATA SHEETS

Sheat 1ol 13

DATA SHEET FOR DELUGE VALVE

Manufacturer

POWERGRID Approved make

2.0 Number & size As per approved system
drawings.
0 Type Differential Diaphragm type
4.0 | Rating
4.1 Flow in Ma/hr, 170'to B850
1. 150 mm @ 50 to 225
2. 100 mm @
4.2 | Pressure Working Pressure — 12.3 kglcmz
Test Pressure - 25 kgfem:
4.3 Pressure drop in equivalent
length
1. 150 mm @ 19M
2. 100 mm @ 11M
5.0 Material of construction
5.1 Body Cl 15:210 Gr. FG 260
5.2 Valve internal Cast Bronze — |S:318-LTB 2/
Ductile Iron ASTM A536 65-45-12
5.3 | Seal Seal EPDM/ Neoprene Rubber
5.4 Diaphragm EPDM/ Neoprene Rubber
6.0 Differantial pressure required for | Differential Ratio — 50%
operation
7.0 | Water Motor Gong provided Yes
7.1 Type Hydraulic type
7.2 | Material of Construction:
7.2.1 | Housing Al Alloy-15:617
7.2.2 | Cover/Rotor./Gong Aluminium to 1S:737
7.2.3 | Manual actuation lever provided? | Yes
8.0 Remote actuation with Solenoid | Yes
Valve provided?
9.0 | Resetting type Manual resetting type
10.0 | Deluge valve complete with test | Yes
and drain valves, manual
operation arrangement,
supporting structures and
all necessary accessories
11.0 | Approval of Deluge Valve, FM of USA, UL of USA, LPCB

of UK. or VDS of Germany




METHODOLOGY FOR SIZING OF CONTROL CABLES

-51

5No. From To Cable size
L CBMB CRF panels i) 10CX2.55q mm
i) 19CX1 5 Sg mm
ut) 27CH 1 5 Sgmm
2 CE MB Earth zwitch MB 1) 3CX 2.5 Sqmm
) 5C X235 S mm
3 |GomorMB | BarthswithMB J0CX158 mm
1 Isclator MB CRP pansis 19CX1 5 Sqmm
s CcT €T B 1) SC X2 5Sqmm
i) 19C X253 Sq mm
6 CT 1B CEFP panels 1 3E X2 T Sgmm
i) 10C X2.5 5q mm
7 CVT CVT JB ) 3C X2.5Sqmm
i) 10C X2'5 Sq.mm
8 CVIIB CEF panels ) 3C X2 5 5qgmm
i) 19C X253 Sq mm
g La LA TR ICXK153qgmm
10 LATE CRE pancls SC X235 Sgmm
i Reactor CEF panels 1) 3CXT 35q mm
MB/CMB ( for iy SCX1.5 Sgmm
1-Ph) i) 19CX 1.5 Sgmm
#)27CX 1.5 Sqmm
v') Paired Cables
2 ICTMB'CMEB [ | CRP panels i) 3CH2 55q mm
for 1-Ph) 1) SCX1.5 Sqmm
iii) 19CX 1.5 Sgmm
iv) 27CX 1.5 Sq mm
+) Paired Cables




METHODOLOGY FOR SIZING OF POWER CABLES

SNo. From Te Existing Cable type
Cahle size
1. Main Switch Board LT Transformer 2-1€ X 630 mwm” For each | XIPE
phase
1-1€ X 630 mm? - for neuiral
2 Main Switch Board AC Diztribution 2.3%C X 300 mm* XLPE
Board
3 | Main Switch Board Oil Filiration Unit | 1-3::C X 300 mm® XLPE
4 | Main Switch Board Colony Lighting: 1-3%C X 300 mm?2 XLPE
5 | Main Swufeh Board HUW pump LCP | 1-3:5C X 300 mm?2 XLPE
5 Main Switch Board Main Lighting 2-3%C X 300 mm?2 XLPE
distribution board
7 AC Duztribution Board D.G. Set AMF For 500 kVA DG zet: X1PE
Pans! 2-34:C X 300 mm2
For 250 kVA DG set:
1-34:C X 300 mm?
g AC Distribation Board Emergency 30X Thmm? -For 763400y | PVC
Lighting =
distribgtian beard
34C X 35mm? -For 400220kV
a3
9 ‘A€ Distnbution Board ICT MB I4C X 70mm? For TES400kV | BVE
&'
IO X 38mm? For 400220k
55
10 AC Distribution Board Bay MB 35C X F0mm) -For TESUOOEY | BVE
Bz
IGC X 35mm? For400220k%
3w
11 iBaF].{E AC Kiesk 1.4C X 16 mm? PVC
12 AC Dustributicn Board Battery Charger 1-3%C X 70 mm2 BVC
I | _ | 2208 .
13 AC Distrzbution Board Ba:t-zrl.' Ehﬁrg&c AU XI5 i BVC
487
14 | DCDB Bittery 21€ X 150 mm? EVC
15 DCDB Battery Charger 21CX 150 mm? PVC
16 DCDB Protestion PLCC 14C X 16.mm?2 : 765400k 85 | BVC
pane]
140 X 6 mm2- 4002206V S/
17 Main Lighting DB Lighting 1-3%C X 35 mm?2 BFVE
panelz{Tndoor)




18 Main Lighting DB Lighting.  panels | 1-3%C X 70 mm?2 BFVC
(outdaor)
19 Mazn Lighting DB Eeceptacles 1-3%C X 35 mm2 BVC
{Indoor)
20 Main Lighting DB Receptacles 1-38:C X 70 mm2 BVC
{Outdoor)
21 L ighting Panel Sub lishting panels | These Cables shall be inctuded | PVC
in Price of ttem for Lighting '
i fmture
27 | Lighting Panel Street Lighting | These Cables shall be included | PVC
Poles w1 Price of dem for lightine
fixture
23 Lightne Panel’ Sob: Lighting  Fixturez | Theze Cablez shall bemmcluded | BVE
lighting pansis {Outdoor) in Prica of ttem for Lighting
fixture .
24 Bay MB Equipment 14C X 16 mm* -For CB PVE
LAC X 6 mm- For
[zpiator eerihn Foich
L2 X6 :Far CT/CVT
25 ELDB Lighung panzl I5C X Tomm® For 765400y | BVC

w8

ACX 33mm? For 00210V
S




Annexure-52

AIR CONDITIONING & VENTILATION SYSTEM FOR GIS BUILDING

AIR CONDITIONING SYSTEM FOR GIS

1. GENERAL

1.1 This specification covers.supply, installation, testing and commissioning and handing
over to POWERGRID of Air conditioning system for the Local Contral rooms &
Maintenance Room in the GIS halls.

1.2.  Air conditioning system shall be designed to maintain the inside DBT below 240C.
Bidder shall submit necessary design calculations for employer's approval.

1.3.  Atleast 50% spare Air-Conditioning capacity shall be provided for Local Control rooms.
in the GIS halls

1.4. Contrellers shall be provided in Local Control room inside GIS hall for controliing and
monitornng the AC units in these rooms as detailed in clause no2 6.

1.5. Each Local Control room inside GIS hall shall be provided with temiperature transducer
to moniter the temperature of the Local Contrel rooms in the GIS halls. The
Temperature transducer shall have the following specification,

Sensor Alr temperature sensor (indoor use)
Cutput 4 to 20mA
Temperature range  -5°C to 60°C
Resolution 017G
Accuracy : 0.5°C or better.
2. AIR CONDITIONING SYSTEM REQUIREMENTS.
21. Air conditioning reguirement of the buildings shall be met using a combination of

following types Air Conditioning uniis as required.

a) Cassette type split AC units of 3TR.
b) High wall type split AC units of 2TR

22  Type & Capacity of ar conditioners shall be so chosen such that quantity of air
conditioners in the room is optimized keeping the necessary air flow

23. SCOPE

The scope of the eguipment to be fumished and services to be provided under the
contract are outlined hereinafler and the same is to be read in conjunchion with the
provision contained in other sections/ clauses. The scope of the work under the
contract shall be deamed to include all such items, which although are not specifically
mentioned in the bid documents and/ar in Bidder's proposal, but are required to make
the equipment/system complete for its safe, efficient, reliable and trouble free
aperation
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2.3.1. Reqguired number of Casselte type split AC unnts of 3TR capacity each complete with
air cooled outdoor condensing unit having hermetically sealed compressor unit with
cordless remote controller.

2.3.2. Required number of High wall type split AC units of ZTR capacity each complete with
air cooled cutdoor condensing unit having hermetically sealed compressor and high
wall type indoar evaporator unit with cordiess remote controller

2.3.3. Copper refngerant piping complete with Insulation between the indeor and outdoor
units as required.

2.3.4. First charge of refrigerant and ol shall be supplied with the unit.

2.3.5. GSS/Aluminium sheet air distribution ducting for distributing conditioned dehumidifiad
air along with supply air diffusers and return air grilles with volume control dampers.
and necessary splitters efc., suitable fixtures for gnilles/diffusers and supporis for
ducting complete with insulation.

23.6. Local start/stop facility Tor local starting/ stopping of all electrical equipment/ drives.

2.3.7. Allinstruments and local control panels alongwith cantrols and interlock arrangements
and accessories as requirad for safe and trouble free operation of the units.

2.3.8. PVC drain piping from the indoor units upto the nearest drain pant.
2.3.9. Supply and erection of Power and contrel cable and earthing.
2.3.10. MS Bracke!s for outdoor condensmg units, condensers as required.
2.4.  Technical specifications

2.4.1. Cassette type split AC units

The Cassette type AC units shall be complete with indoor evaporator unit, outdoor
condensing units and cordless remote confrol units

2.4.1.1. Outdoor unit shall compnse of hermetically/ semi hermetically sealed compressors
mounted on vibration isolators, fans and copper tube aluminium firmed coils all
assembled in 2 sheet meizl casing. The casing and the total unit shall be proparly
treated and shall be weatherproof type. They shall be compact in size and shall have
hornizental discharge of air

2.4.1.2. Indoor uniis shall be of 4-way, ceiling mounted cassette type. The indoor unit shall be
compact and shall have elegant appearance. They shall have low neise centrifugal
blowers driven by suitable motors and copper tube aluminium finned cooling colls.
Removable and washable polypropylene filters shall be prowided. They shall be
complete with multi function cordless remote conirol unit with special features like
programmable timer, sleep mode et

2.4.1.3. Cooling capacity of 3TR AC units shall not be less than 36000btwhr and shall have
energy efficiency rating of 4 star as on the date of NOA.
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242 High wall type split AC units.
The split AC units shall be complete with indoor evaporator unit, outdeor condensing
units and cardleas remote control units

2.4.2.1. Outdaoor unit shall comprise of hermetically/semi Fermetically sealed compressors.
mounted on vibration isolators, propeller type axial flow fans and copper tube
aluminium finned coils all assembled in a sheet metal casing The casing and the total
unit shall be properly treated and shall be weatherproof type. They shall be compact
in size and shall have hernizental discharge of air.

2.4.2.2. The indoor units shall be high wall type. The indoor unit shall be compact and shall
have elegant appearance. They shall have low naise centrifugal blowers driven by
suitable motors and copper tube aluminium finned cooling coils. Removable and
washable polypropylene filters shall be provided. They shall be complete with multi
function cordless remote control unit with special features like programmable timer,
sleep mode and soft dry mode efc.

2.4.2.3. Cooling capacity of 2TR AC units shall not be less than 22000btu/hr. and shall have
energy efficiency rating of 4 star as on the date of NOA

2.5. Controllers shall be provided in Local Cenirol room inside GIS hall, ane controller for
each roam, to control and monitoring of AC units and shall have the following facilities

» Standby units shall come in to cperation automatically when the running main
unit fails:

« Main and standby units shall be changed over periodically which shall be

finalised during detailed engineenng.

Following alarms shall be provided.

Compressor On/OFF condition of each unit
Compressor failure of each unit
Power OFF to AT unit

High temperature in room

2.6. Warranty
All compressors shall have minimum & years Warranty from the date of
commissioning.

RN oN

Page 3of4



Annexure-52

Ventilation system for GIS Hall

Each GIS Hall shall have an independent ventilation system. Each Vertilation system
shall consist of two 100% capacity systems, one operating and one stand-by.

To ensure that the air being supplied to the GIS hall i= free from dust particles, a
minimum two stage dust filtration process shall be supplied. This shall consist of at
least the following.

1. Pre Filters: To remove dust particles down to 10 micron in size with at least 95%
efficiency

2 Fine Filters. To remove dust particles down to & microns in size with at least 99%
efficiency

All the filters shall be panel type. Easy access should be available to the
filters for replacement/cleaning.

The ventilgtion of the GIS hall shall be of a positive pressure type with minimum 2 air
changes per hour. The pressure-inside the GIS hall shall be maintained 5 mm of
water above the atmosphernc pressure. Fresh cutdoor air shall be filtered before
being blown into the GIS hall by the air fans to aveid dust accumuiation on
components present in the GIS hall GIS hall shall be provided with motorized
exhaust dampers with local control,

Pagedofd
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ANNEXURE- S4

SHORT CIRCUIT FORCES & SPACER SPAN FOR 765kV & 400kV GANTRY STRUCTURE

For new 763kV and 400 KV AIS switchvard with one & a hall breaker switching scheme, three ganiry tvpe
arrangement (Le. arrangentent having single gantry in Tie bav) shall be considered. Further. Short-Clreuit
Forees (SCF) for the design of Gantry Structure and spacer spans shall be as mentioned belivw:

Voltage Level: T6SKY, Faoll Level: up to S0KA for | sec

Bus Height | Max Bux Ph-FPh Normal | SCF Spacer | Applicable
Type |of Spun Conductor Spacing | Tension | per Span Wind
Bus Configuration per phase Speed
{from phase
FGL)
Main | 27 Mtr | 108 Mir | Quad Bull | SMtr 8T 0,751 (Mir Uptao
Bus Slm/s
Jack A0 Mir | 140 Mir [ 5Mitr 93T 11267 | 6Mir Lipio
Bus Slmi's
Juck 40 Mte | 114 My 15Mtr | 9.5T 11.10T | 6Mir Lipta
Bus S0y

Voltage Level: 400KV, Faull Level: up to 63kA for 1 sec, Bay Width : 24 Mur

Bus Height | Max Bus Ph-Ph Normal | SCF Spacer | Applicable
Type | of Span Conductor Spacing | Tension | per Span Wind

Bus Configuration per phase Speed

{from pliase

FGL)
Main | 15mir | 720Mir | Quad Bersimis | 6.5mir | 5T 7321 AMir Upto
Bus Slim/s
Jack 23Mir | T5.0MIr . 5mir 5T T36T | 4Mir Lpio
Bus ATm/s
Jack 23Mir | TS0Mue G.5mir 5T 73T IS5M | Upto
Bus S0mis
Jack 23Mir | S9.0MIr b.5mir 51 T 12T 40tr Upto
Bus S0m/s
Juck 23Mir | 46.0MIr B.Amir 4T 20T AMir Lptn
Bus Slhmis

Above shall also be applicable for following cases unless otherwise specified elsewhere:

{i) Extension of 765KV switchvard with existing three ganiry type arrangerment
(ii) Extension of J00KY switchvard with existing three gantry type arrangement and having bus

hedghts matching with above,

For design of gantry stroctures with spanss wind speed or conductor configurations. other thian that
mentioned above, conductor fension shall be considered based on actual reguirement of present & fumre
scape of work. Relevant design caleulations for such cases shall be submitted by the contractor for
employver’s approval.



Anneéxuré-55
TYPICAL ARCHITECTURAL DRAWING OF

SUBSTATION AUTOMATION SYSTEM (Without Process Bus) for New Substation
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1. The redundant managed bus (station LAN) shall be realized by high speed optical bus iS8ing
industrial grade componenits and shull be as per IEC 61850,

2. Inside the sub-station, all connections shall be réalfzed as per IEC B850 protocal.

3. For gateway, it shall communicate with Remote Supervisory Control Centre (RSCC) on IEC
G0870-104 protvcol. The number ol ports required shall be as per ¢lause no. 1] and 3.3 of
this specification.

4. The printer as reguired shall be conneeted o station bus direetly and can e managed either
fror station HMIL HMI view node or disturbance recorder work: stations,

5. The above layout is tvpical. However i1 any contractor offers slightly modified architeciure
bosed on their standard proctice withowt compromising the working. the swme shall be subject
1o approval during detiled engineering.

6. ROC megns NTAMCORTAMC, Similarlv. RSCC could be SLDC for smie ownied
substations huys:

T, Swshog server 1o be Linux based. However DR/Enge. PC workstation can be other Operating

Swstem,
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SPECIFICATION FOR SWITCHES
Substation System LAN:

2 (1w nos. managed Ethernet switches with 16 copper [0/100 Mbps RJI45 ports on each
switch shall be supplied 1o form redundam system: LAN as shown i ivpieal grehitectune
drowing. These swilches shall be différent from TEC 61850 LAN and specifically used for the
prpose of connecting various devices of differem sub-systems (SCADA, VMS, YOIP ete. ) for
infegeation with NTAMCORTAMC, These switches shall be sunuble for substation
environmen! and shall comply with the reguirements of TEC 61850-3 standard [or EMTEMC.

These LAN switches shall have the fallowing complisnce and functional features:

(w) Complisnce as per NERC-CIP-3, NERC-CIP-5. NERC-CIP-T standaid for cvber
seebirify

(B Support SNMPE (Full SNMP support including Traps)

1¢) Web hased GUT o LT based with HTTPS/HTTT and SSHY Telnet suppar

(d)  Support for IPv4 and IPv6 switching simultameously

(e) Laver 3 Static routing functionality

(£ Svsiog facility for local as well as remote server

() Support for remote mansgement

thy  LED indication for port stats/supply ele

() Shall support VAN IEEE 802.10Q

{1 HOMP stooping

(k) Spanning tree protocol IEEE 802.1d or RSTP [EEE RO2. 1w

(1) Shall support SNTP

{m) Port hased Network Access Control (IEEE $02.1x)

{n)  Quality ol Service (IEEE 802.1p)

(0] Shall support unicast as well = multicast [P rafhic

(p)  SNTP time synchropization

{q)  Shall support Mac Binding

() Fanless desion

Page | ol |
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Annexure-57
Techunical Specification for Next Generation Firewalls (NGFW)

NGFW shall have following features in¢luding but not limited to:

Eneryption through MPSec VPN (Virtual Private Network . Deep Packet Inspection (DPL., Denial
of service (DoS) & Distributed Denial of Service (DDoS) prevention, Port Block/ Allow, rules/
policies for blockallow, 1P (Internet Protocol) & Media Access Contiol (MAC) spovfing
protection, threat detection, Intrusion Prevention System (IPS) Anti-Virus, Anti-Spyware, Man In
The Middle (MITM) atack prevention.

The proposed firewall shall be able 1o handle (alert. block or allow) unknown ‘unidentified
applications e.z. unknown TCP & UDP packets. It shall have the provision to define application
control list based on application group and/or list

Firewall shall have feature and also have capability to update the definition/ Signutures of Anti-
Virus online as well as offline. Firewall shall also be compatible to update the definitions/sienatures
through CMC. There shall be a defined process for sceurity patching and firmware up-gradation,
There shall be o feature to field validate firmware checksum. The same shall also be validated
hetore using the OEM provided file/binary in the process of firmware up-gradation and security
patching

Firewall shall have Management Conselie port to configure remotely.
Firewall shall be EMIEMC compliant in Substation environment as per IEC 61850-3,
Firewall shall be rack moonted in existing standard equipment cahinets,

Firewall shall have support of SCADA applications (IEC-a0870-53-104), 1CCP, PMLU (IEEE
C37.11%), Sub-Siation Auwtomation System (IEC 61830). Ethernet and other substation
environment profocols:

Client based Encryption/ VPN must support diffecemt Operating System platforms e.g. Windows,
Limux & Mae.

The solution must have content and comprehensive lile detection policies, blocking the files a8
function ol their types, protocols snd directions,

Firewall shall have logeing facility us per standarcd Togsfevents Tormat. Fivewall shall have Teatures
to expart the generated/stored logsfevents in esy (Comma Separated Vilue) and also any other
standard formars for offline usage, analysis and compliance. Firewall shall have suitable memory
architecture and selution 1o store and be enable to export all logsievents fora period of fast 90 days
al any given time.

Firewall shall have features and be compatible with local a5 well a5 central suthentication system

(RADIUS, LDAP, or TACACS+) for user account and access right management. [t shall also have
Role Based User monagement feature,
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Firewall shall have the capability to configure sufficient number of VLANs.
Firewall shall have the capability o support sufficient number of sessions.

Firewall shall have pravision to configure multiple 11 See VNS, ot least |00 nos., (one=ta-many
it many-tis-ong ). Shall support redundont operation with a similar touter after creation of all the 1P
See VPN. [PSec VPN shall be with encryption protocols as AESI28, AES256 and hashing
algorithms as MDS and SHA L IPSec VPN throughput shall be at least 300 Mbps.

Firewall shall be capable of SNMP 3 for monitoring from Network Mansgement system. 1t shall
also have SNMPL3 encnpled authentication and access security.

Firewall shall operate in Active/Passive or Active-Active mode with Fligh Availability features like
load balancing, failover for firewall and 1Psee VN without Josing the session connectivity.

Firewall should have integmted iaffic shaping (bandwidth. allocation. prioritisation. ete.)
functionality.

. Shall support simultaneous operation with bath IPyv4 and 1Pv6 traffic.

. Firewall shall be compatible with SNTPNTP or any other standards for clock ssmehronization,

20, Firewall shall have the features of port as well as MAC based security.

. Firewall shall support exporting of logs to a centralized log management svstem (e svslog) for

security event and information management.

. Firewall time shall be kept synchronised to official Indian Timekeeping agency, time.nplindiorg,

23, Firewall product shall be provided with all applicable vpdates ar least until 36 months since the

applicable date of product shipping 1o the concerned utility.

Figure-|
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ANNEXURE-SB

SPECIFICATION FOR MGITIAL PROTECTION COUPLER

Digital protection coupler for protection signalling through optical Rbre cablesystem

The Digital protection signalling equipment is required to transfer the trip commands friom
one end of the line o the other end in the shortest possible time with adequate security and
tependahbility. It shall also monitor the healthiness of the link from one end 1o the other and
give alorms in case of any abnormality. The protection signalling equipment shall have p
proven operating record in similar application over EHY svatems and shall operme on 48V
D (=13%/420%). 1t shall provide minimum four commands. These commands shall be
suitable for Direct tripping, Interteipping and Blocking protection schemes of EHV lines.

The protection signalling equipment shall communicate to the remote end Interfacing with
SDH terminal equipment at its 2Mbps port. 1t shall provide suitable interfaces for protective
relays, which operate at 220V DC. Power supply points shall be immune to electromagnetic
interface

1.2 Principle of operation

During normal operation, protection  signulling equipment shall rransmit o guard
signilicode. In case Protection signalling equipment s nclualed by protective relavs Tor
transmission of commands, it shall interrupt the guard signal/code and shall transmit the
command code to the remote end, The receiver shall recognize the command code and
ubsence of the guard code and will generute the command to the protective relays.

All sigmal processing i.e: generation of tripping signal and the evaluation of the signals being
received shall be performed complerely digital using Digital Signal Processing techniques.

1.3 Loop testing

An automatic loop lesting routine shall check the teleprotection channel.

It shall also be possible o mitiate a-loop test manually atany station by pressing a buttonon
the front of the equipment.

tnternal test routine shall continuously monitor the availability of the protection signaling
eguipment.

Praper tripping signal shall always fake the priority over the lest procedure,

The high speed digital proteetion signalling equipment shisll be designed and provided with
[allowing feature,

= Shall work in conjunction with SIXH terminal equipment.

® it shall communicate on G 703 (E1,2 Mbps)

= Full Duplex operation

= Ayio loop facility shall be provided

®  Shall meer JEC 60834-1 standard

= Shall be able to transmit upto 4 commands with trip counter simultaneouslyor
sequentially in one 2Mbps channel
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Bidder shall quote for protection signalling equipment suitable for 4 commands with
separate trip counters: for transmit and receive, With regard 1o trip counters altemate
arrangement e Laptop along with software & all aceessories to download eventsineluding
carricr reeeipt and transmit shall be acceptable. Laptop for the above shall be supplicd ot
cach substation under substation package.

High security and dependability shall be ensured by the manufacturer.  Probability of false
tripping and failure 1o trip shall be minimum, Statistical curves/figures indicating aboye
mentioned medsures shall be submitted alomg with the bid.

The DPC can be either housed in offered Control & Protection Panel / PLCC Panel or in
separate panel.

Reports of the following tests a5 per clouse 9.2 of Section-GTR shall be submitted for
approval for protection signalling equipment and relays associated with the protection
signilling equipment and interface unit with protective refay units, if any,

il Gene gipment i il i-

il Insulated vollage withstand tests

b) Damped oscillatory waves disturbance test
¢l Fast transient bursts disturbance test

d) Electrostatic discharge disturbance st

¢) Radiated electromagnetic field s

1) RF Disturbance emission test

i} Specific power supply test
a) Specific power supply test

h) Power supply varintions
el Interruptions

d) LF disturbance emission
) Reverse polarity

i)

i) Security

h) Dependability

<l Jitter

di Recovery time

) Transmission time

f) Alarm functions

B) Temperature and Humidity tests { As per [EC 68-2)

- Dy hieat test (30°C for § hours
- Low temperature test (-3°C for § hours)
- Damp heal test (40°CO5%RI for 8 hours

All the above tests w i, i & 10l (exeept temperature & humidity tests) shall be as per [EC
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f1834=1 and the standards mentioned therein.
wi Relavs

i) Impulse voltage withstand test as per clavse 6,1 of 1S:8686 (for a tey) voltage
appropriate 1o ¢lavse 1 as per clause 3.2 ol 15:8686

b High frequency distorbance testas per clause 3.2 07 1S: 8080 (for o twest volinge
approprigte 10 elapse 111 as per clause 3.2 ol 15:8686),

The protection signalling equipment shall be of modular construction and preferably
mounted in the Relay panels. Cabling between the prateetion signalling equipment &
Protection relavs and betwéen protection signalling equipment & Communication
gguipment shall be in the scope of bidder,

The input/output interface to the protection eguipment shall be achieved by means of
relays and the input/output rack wining shall be Carefully segregated from other
shelffcubicle wiring.

The isolation requirements of the protection interface shall be for 2KV rms.

Major technical Particulars

The maior technical particulars of protection signalling equiprment shall be as follow.

i Pawer supply 48V DO +15% 20%,
ii) Numbir of commands 4 (four)
i) Operating time <7 ms
iv)  Back to back operate time without propagation delay <8 ms
vl Interfiace 1o Protection rolays
Ingut: Contact Rating:
Rated voltage : 250
violts DO Maximum current rting: 5
amps
Output: Contact Rating:
Rated voliage : 250 valis DC
Rated current : 0.1 ADC
Ohther parmmeters : Ag per |EC-255-0-20
Vi) Alarm contact
Rated voltage : 250 vislts DIC
Rated curment - 0.1 ADC
Other parameters As per IEC-253- 0-20
vil)  Digial commumication interface: G 703(E]
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Technical Specification for Visual monitoring system for waich and ward of Substation premiscs:

Visual monitoring system (VMS) for effective watch and ward of sub station premises covering the areas of enlire
switchvard, Control Room cum Admimstrative building, Fire fighting pump house, stores and main gate, shall be
provided. The contractor shall design, supply, erect, test and commission the complete svstem including cameras,
Digital video recorder svstem, mounting armngement for cameras, cables. LAN Switches, UPS  and any other
itemsfaceessories required to complete the system. To provide all the necessary licenses o run the system
successiully shall be in the scope of contractor.

System with Color [P Cameras for VMS surveillance swould be located st various locations including indoor areas
and outdoor switchyard and ss per the direction of Engineer-In-Charge, The VMS data partly/completely shall be
recorded (minimum for 15 days) and stored on network video recorder.

The number of cameras and their locations shull be decided in such o way that any location covered in the aréa can
be scanned. The cameras shall be located in such a way 1o monitor at least:

1. The operation of cach and every isolator pole of the complete yard in case of AIS Sub-station.

1=

The Operation of each bay(s) of GIS Hall as Applicable.

3. All the Transformer and Reactors All the Entrance doors of Control Room Building and Fire-fighting
Pump House, GIS Hall and Switchysrd Panel room as applicable.

4. All the pates of switchyard.
5. Main entrance Gate
6. All other Major AIS Equipmett (such as CB, C1. CV 1. SA etc. as applicable)

The cameras can be mounted on structures, buildings or any other suitable mounting arrangement to be
provided by the contractor.

1.1 Technical requirements of major equipment of Visual Monitoring System.

1.1.1 The Video Monijtoring system shall be an integrated system with [P network centric functional and
management architecture aimed w providing  high-speed manualavtomatic opeération  for  best
performance.

.12 The system should facilitate viewing of live and reeorded images and controlling of all cameras by the
authorized vsers.

.

b d

The svstern shall vse video signals from various types of indoor/outdoor CCD colour camerns installed
ut different locations, process them for viewing on workstintions/monitors in the control Room and
simufaneousty record all the camerss after compression using H 204MMPLEG 4 or better standnrd.
Mouse/Jovstick-Kevhonrd controllers shiall be used for Pan, Till, Zoom, and other functions of desived
cameras.

L14  The Systom shall provide sufficient stornge of all the camera recordings for a period of 15 days or more
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fer 23 FPS, a4 CIF on better quality using necessary compression techniques for all cameras. 1t shall be
ensured that data once recorded shall not be alieéred by any means, The eeording resolution and frame
rate for each camera shall be user programmable.

115 The surveillance VMS System shall operote on 230 ¥, 50 He single-phose. power supply. Svstem shall
have back up UPS power supply meeting the power supply nesd of all the cameras in the stations
including those which are installed at sate for & period of 2 hours. The bidder shall submit the sizing
caleulation for the UPS considering the 1ol load requirement of Yideo Monitoring System.

1.2 System reguirements:

a)l  Swsterm must provide built-in facility of watérmarking or Digital certificate té ensire amperproaf
recording,

by All cameras may be connected through o syitable LAN which shall be able to perform in 765KV
class sub-station environment without fail.

¢} All camers récordings shall have Unmera 1D & location/area of recording as well as dae/time
stumnp. Camera [D; Location' Area of recording & date'time shall be propummable by the svstem
sdministrator with Liser 1D & Passwornl.

dy Faocility of camers recording in real-time mode (25 FPSIS/ 2.5/10 or lower FPS as well s in any
desired combimation must be available in the syatem,

¢} Facility of Camers recording in HD (1280X720p), D1, 4CIF | CIF, VGA, as well as in any
vambination i.e. any <amera <on be recorded inany quality.

) Svstem to have facility of 100%, additional camera installation bevond the originally planned
capacity.

gy In arder to optimize the memory, while recording. video shall be compressed using H 264/MPEG-
4 or hetter standard and streamed over the 1P petwork.

by Svstern shall be triplex fe it should provide focility of Viewing Recording: & Replay
simiraneousty.

1} The offered system shall have facility to export the desired portion of clipping (from a speeific
dateltime 1o another specific dute/time) on €D or DVIL Viewing of this recording shull be
passible on standard PC using standard software like windows medin player eic.

I Systeny shall have provision of WAN connectivity for renote monitoring

k) The equipment should generally conform o Electro magnetic compatibility requirements for
outdoor equipment in EHV switchyards. The major EMUC required for Cameras and other
equipment shall be as under:

I Electrical Fast Transient (Level 4) _ — As per EEC 61000-4-4

2. Damped Oscillatory (1 MHz and 100 KHz) (fevel 3) — As per [EC 61000-4-18

3. AC Voltage Dips & Interruption/Variation (class 3) = As per IEC 61000-4-11

4. Electrostatic Discharge (Level 4) — Asper IEC 61000-4-2

5. Power Frequency Magnetic Ficld (level 4) — As per IEC 61000--8

fi.  Ripple on DO nput Power Supply Port immunity tesi{level 4} - As per 1EC fl0004-17

Type test reports to establish compliance with the above requirement shall be submitted during detailed
engineering.
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1.2.1  VIDEO SURVEILLANCE APPLICATION SOFTWARE

1)

b)

dy

¢)

1

4]

Ity

Digital video surveillanée contral software should be capable to display and manage the entire
surveillance system. 1t should be capable of supporting variety of devives such as camerns, video
enconler, Servers, NAS boxes/Raid backup device ete.

The software should have inbuilt ficility to store configuration of encoders and ¢ameras.
The software should Support fexible 1724081052 Windows Splir sereen display mode and seroll
maode on the PC monitor.

The softwore should be able w comeol all cameras e FTZ conwoel, Iris comrol, sute /S manual
focus, and color bulunee of camera, Selection of presérs, Video tour selection ete.

The softwate should Have user acéess authority configurable on per deviee ar per deviee group
hasis, The system shall provide user activity log with user 1D, Ume stamp, action performed, ete.

The users should be on a hicrarchical basis ns assigned by the adminisirator. The higher priority
person can titke cantral of camiras, which are already being controlled by a lower priority user,

11 should have recordimg modes viz continuous, manual, or programmed modes on date, time and
camera-wise. All modes should be disabled and enubled using scheduled configuration, It should
also he possible to search and replay the recorded images on date, time and camera-wise. It should
provide onscreen controls for remote operation of PTZ cameras. It should have the facility for
scheduoled recording. Different recording speeds (Tps) snd resototion for ench recording mode for
eael eamern should be possible.

The software for clients should also be working an @ browser based system for remote wders, This
will allow any authotized user to display the video of any desired camera on the monitor with full
FTZ and pssociated contrals,

Retrievul; The YMS application should allow retrieval of data instantuneausly or any date / time
interval chosen through search functionality of the application soltware. In case data is older than
15 duys and availahle, the retrieval should be passible, The system should also allow for backup af
specific data on any drives like DVD's or any other device in o format which can be replayed
through a standard PC based software. Log of any such activity should be mainmined by the
sykleTn.

VMS shall provide the full funetionality reporting tool which can provide reports [or user
login/logafl, chmera accessibility report, server health cheek repons et

1.2.2  Network video recorder

Ihe Network Video recorder shall include &t least Server (min 3.0 GHZ, 4GB RAM, 3000GB HDD(min)),

RAID § ,with suitable configuration along with Colored TFT 227 High resolution monitor, and Internal DVD
writer. Windows XP/Vista/7 Prof. or VMS compatible operating syvstem  latest version with hardware like
graphic cards, licensed Anti-viros ete.

Further the digital video recorder shall conform to the following regquirements:

Server Spee tntel Quid Core (or better) 3.0 Ghiz (min.) , § MB
Cache , 4 GB memory . with suitable NVIDIA
graphics card.3 TH HDD . Raid 5

]

Recording and Display Frame | Real-time 25 frames per secomd per channel |
Rale manunl select
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3. Reconding Resolution (PALY 1280X720, TOHIH]) x 3861V)
It should be possible 1oselect lower resolutions
4, ' Compression Method FE264NMPEG- or Belter and lalest
Video Mustlan Detection | Standied and buili-in (selectuble in menu)
5. | Capable
B, Monitoring Options Split sereen 1. 2,4, 8. 16, 32 or more camerus
7. | Playback Options Search, still image capiure
B, | Alnem/Event Revording | To be provided with built<in externanl alarmy input/
Ciipahle autpul ports minimumi g in, 2 out)
9, | Network Operation Capable To be provided by using WAN or LAN pouter
10, | Remote  Imternet  Viewing | Using WAN or LAN roumer
apable
L1 | HED Storage Consumplion 1GB ~ per hour / channel vartable based on frame
speed  and  resolmion  settings,  as  owell  as
COlEpressing
12, | Operation Triplex operation (simullaneous recording,
plavhuck, network operation)
13. | Number of Video Channel 32
14 | Audio Becording Capable 32
15. | Input Volloge 230V AC or equivalent with UPS as a back up lor
30 mikiules.

1.2.3  VMS Camern

i)

[}

£)

hj

i)

The color 1P camern for substation shall have PAN, TILT and ZOOM facilities so that it
can be focused 1o the required location from the remote station through a controlier.
Whereas wireless 1P cameras with PTZ controls are required for installation at gates of the
POWERGRID premises as per the direction of Engineer-In-Charge

The [P Camera at the main gate can be fixed or PTZ based and shall be used for
monitoring entry and exit

It should haye sufficient range for viewing all the poles of isolators and other equipments
with high degree of ¢larity.

The YMS camera shall be suitable for wall mounfing. ceiling mounting and switchyard
strueture mounting.

It shall be possible 1o define at 128 selectable preser locations so that the camera gets
automatically focused on stlection of the location for viewing & predelined location.

The camera should be able o detect motion in day & night environments having light
inlensity of Calar: 0.5 Lux: B&W:D05 Lux

Housing of cameras meant for indoor use shall be of [P 42 or better rating whereas
outdoor camera housing shall be o 1P 66 or better rating. Housing shall be robust and not
have the effect of electromagnetic inductinn in 7635/400KV switchyard.

All camers recordings shall have Camera ID & location/aren of recording as well as
date/time  stamp. Camera 11, LocationdAres of recording &  date/ime shall  be
programmable by the svstem administeator with User 1D & Password

Facility ol camera recording in realdime mode (23 FPSYIS12.310 or lower TPS as well
as in any desiied combination must be available in the svstem.
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Al Outdoor TP Fixed Megapixel Camera Specifications (For Main (iate)

1. Image Sensor Zomegapixe] Progressive 1 /4 3" CMOS/CCD sensor.
Minimum illumination 0.1 Lux

2, Min Luminous B 3LUX(Color) 0.05Lus( Black)

3. Camera Enclosure Tvpe P66 Grade

4. Iris/Focus AutoManual

5. Video Compression Dual Stream FL264 and MPEG 4 user selectable

f, Support Dual-stream primary secondary stream, H264/MPEG 4 optional

¥ Video Definition Primary strewm: TO00x 1 200, 1 2805960, 1280720,
Secondiry streim 80000 J00K288, |92y 144

8. Video Parameters Brightness, hue, contrast, saturation and image quality

9, Video Frame Rote PAL: 1-25frames/second
NTSC:1-300rames/secand

0. | Video Compression BR IZKbit/S - 6Mbir's

1. Video Output Oine channel composite Streaming

12, Supparied Prolocols 1TCP, unp, 1P, HTTP, FTP, SMTP, DHCP, DNS, ARP,
ICMP. POP3, NTP, IPsee, Upnl', RTP, RTCP

13. | Operating Temperature -3 ~+50°C

14. | Operating Humidicy 100~ Q0%

B.

Outdaor 1IP66 PTZ HD Camera Specificationy (For Switch Yards)

1. Image sensor 13 iype Solid State Progressive Scan CCDWDR(High
Dietinition)

P Securnty Multiple user access with password profection

3. | Effective Pixels (PAL): Main Stream © 12805720
Sulbs Stream = 640x360, 3205280 selectable

4, Compiression Dhunl Streim H 264 and MPEG 4 user selectable

S. Signal System 50 He

f, SN (siznal to neise) Ratin Better than 30dB

7. Electronic Shotter 17160~ 1/ T0000 seo. aulemslic or bater

8. Skeanning Svalem Prospressiverinterlace

9. Low Light Sensitivity (lux) Color 0.5 Lux: BEW:0.02 Lux

1, | Lens Minimum 10x (mimimum ) optical in High Definition
(The system shall be able o room the imapes on the
monitor without any distortion to the maximom level of
opiical zoom)

1. Lens Sine Minimiin 41738 mm

12, Lens Apetture FL6{wide-F2 Bitele), =4 11 L.0mm. 10X Zoom. Videa
Autn Focus
Angle of View Hortzontal ; 52%wide) . 2.8%1ele)

13, | PTZ Dutn Transfer Baud/Bil | Selectable 2400 bps / 4800 bps [ 9600 bps

Rates Suppoerted
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14, Panmmy Koamee Complete 360 degrees {honzonial )

15 Pan Speed Adiustable. 0.1 degrees / second - 250 degrees/ second

I6. | Tilting Range Minimum 180" Till Rowtion

17. | Tilt Speed Adjustahle, 0.1 degrees / second - 150 degrges / second

18. | In Built Storage Camera should have inbuilt storage TF or SD format for
recording and storing Piclures

19. | 1P Class P66 Standard

20. | Working temperature -0°C = +50°C

21 | Working Humidity 10~ 90%

124 PTZ-Keyboards

The lepdures ol T4 shall melude;

Fully functional dvimmic Keyboard/jovetick controllers

Controls all pan, tit, 2000, iris, preset functions

Comtrol up 1o 255 units from a single keyboard

Many preser options and advanced tour programming

Compatible with gl connected cameras

. | Key Application wired keyboard control operation of PTZ fonctions for
wenlherproof dome cameras

2. |Pan [ Tilt ¢ Zoom | Selectable
Protcol Lungooges
Suppiried

3. | PTZ Data Transter Baud | selectable 1200 bps [ 2400 bps £ 4800 bps ( 9600 bps
Rates Suppuorted

4. | Additional Features dynamic joystick for smooth camers movements, presel

location aption for quick access to frequently monitored
areas
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Annexure- 510
ANNEXURE-12
Of Section-GIS Rev 5A
Reference Guidelines for GIS Grounding

GIS Grounding

These reference guidelines are minimum reguirement and do not override manufacturers
recommendations or design cntena. These Reference Guidelines shall be read and implemented
in conjunction with manufacturer recommendation/Cntena for GIS grounding design.

GIS Grounding system shall be designed to provide low-impedance grounding path for ground fault
cumrents. Very Fast Transient generated due to electrical breakdown in the insulating gas, either
across the contacts of 2 switt hing device during operation or under fault conditions shall alsc need
to be considered in the overall grounding design for GIS Grounding conductors or system of
conductors shall be provided for connecting 2ll designated metallic compenents of gas-insulated
substation (GIS) to a subsiation grounding system.

Power Frequency Grounding: Manufacturer recommended designated grounding points of GIS
equipment shall be connected with the risers directly coming from buried main GIS grounding mat.
The Size of the conducter (copper) for making this connection shall be submitted by GIS
manuiacturer based on the specified fault current and its duration. The location and numbers of
above said risers shall be as per the manufacturer recommended designated grounding paints for
GIS equipment Main GIS grounding mat shall be buried at the level of station grounding mat. It
shall be made up of same conductor as that of stalion grounding mat. The spacing of man GIS
grounding mat for different valiage levels.of GIS shall be as per attached Typical Drawing.

High Frequency Grounding of GIS equipment. Dedicated copper grounding mesh with specified
spacing and cross-section shall be provided at the top of GIS building finished floor level. This
dedicated copper grounding mesh shall be spread-over, beneath complete GIS swilchgears
instailation and exiended up to 500 mm away In all direction from G115 switchgears installation. This
dedicaled copper grounding mesh shall be directly connected to the GIS enclosures (min. at two
distant points in each phase/bay) and to the risers directly coming from GIS grounding mat (min. at
two distan iocations per phase/bay) with the shortest path to the connection point. All Crossing of
copper grounding mesh shall be suitably clamped/weided together. Bolted joint at crossings is not
allowed, further this copper grounding mesh shall be clamped adequately to the floar at suitable
locations. At the jointing of two different metals the joint shall be made using requisite bi-metallic
Jainter. This dedicated copper grounding mesh s [aid at the top of GIS fioor and shall also be
connected with dedicated grounding rod electredes provided at a regular interval of not more than
12 meters around periphery of GIS building. This copper grounding mesh shall be laid after the GIS
bays are place on the floor and shall be suitably covered with Non-Electrostatic rubber mats to avoid
damage to mesh and to avoid hinderance in regular operation of equipment The Spacing,
conductor detail and cross-section of copper grounding mesh shall be as per attached Typical
Dawing.

Typical Drawing No, Standard/GIS/IGROUNDING/01 for above said grounding recommendation is
part of this documant.
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DESCRIPTION OF GIS BAY MODULE & FEQUIPMENTS

Annexure-511

ANNEXURE- 13
Of GIS RevsA

TB5KY Gas Insulated Switchgear (Cine & half breaker Scheme) ...
420KV Gas Insulated Switchgear (Cine & half breaker Scheme) ...
420 kV Gas Insulated Switchgear (Double Main Busbar Scheme)........ .
245 kV Gas Insulated Switchgear (Double Main Busbar Secheme).......
145 kV Gas Insulated Switchgear (Double Main Busbar Scheme).. ...

Gas Insulated Outdoor Bus Duct (G o iy
Gas Insulated SF6 to Air Termination: ...
Gas Insulated SF6 to Oil Termination: ...
Gas Insulated SF6 to Cable Termination: ... . ...
Gas Insulated Surge Amester ..

Descnption of GIS Bay Modules and Equipment
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765kY Gas Insulated Switchg=aar (One & half breaker Scheme)

The SFE gas insulated switchgear (50 Hz) shall be of the indoor metal-enclosed type &
configuration of different GIS modules shall be as specified below:

i) GIS Bus bar Module:
Three isolated phase, SFé gas-insulated metal enclosed bus bar module, each set
comprising of the following:

i. Three (3) no's individual bus bars enclosures running adross the length of the
switchgear to interconnect each of the bay modules m one and a half breaker bus
system.

. One (1) number 3-phase, single pole, group operated 1solator switches, complete with
manual and motor driven operating mechanisms.

li. One (1) number 3-phase, single pole, group operated safety grounding switches,
complete with manual and motor driven operating mechanisms

iv. Three (3) numbers 1-phase Potential Transformers.

v. (as monitoring devices, bamers, pressure switches, UHF PD Sensors, Support
structures efc  as required.

vi. End Piece (Interface) modules with 1solating test link for Future extension on one side
of Bus bar module. The end piece module shall be designed in such a way so that future
GlS module may be tested without extending voltage to existing bus by remaoving the
test link. End piece (interface) module for both the buses shall be inone alignment.

Project Specific Requirement: Requirement of End Piece (Interface) module wath
1solating test link on both side of Bus bar module shall be considered based upon GIS
Layout as and when specified under Section-Project

vii  Three (2) numbers single phaze, SFS ducts (as required) inside GIS hall
vill. Local Control Cubicle (if required separately).
ii) GIS Bus bar Module Extension (Make of Existing GIS: As per Section-Project):

Extension of Three isolated phase, SF6 gas-insulated metal enclosed bus bar module,
each set comprising of the following:

i Three (3) no's mdividual bus bars enclosures running across the length of the
switchgear to interconnect each of the bay modules in one and a haif breaker bus
system

. Gas monitoring devices, barners, pressure switches, UHF PD Sensors, Support
structures efc | as required

ill.  Extension piece (Interface) module, as required to extend existing bus so as to
maintain minimum possible inter connecticn space between GIS supplied under
present scope and the GIS being extended

tv. End Piece (Interface) medules with 1solating test link for Future extension of Bus bar
module on ane side. The end piece module shall be designed in such a way so that
future GIS module may be tested without extending voltage to existing bus by
removing the test link. End piece (interface) madule for both the buses shall be in one
alignment.

Description of GIS Bay Modules and Equipment Page 2
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Three (3) numbers single phase, SFG ducts (as required) inside GIS hall

iii) GIS Line Bay module:

SF6 gas-insulated metal enclosed Line feeder bay module, each set comprising of the
following:

One (1) number 3-phase, SFS insulated circuit breaker (#) with/without PIR complete
with operating mechanism.

Three (3) numbers 1-phase, 3-core, mult ratio, current transformers (CTA) on one
side of circuit breaker.

Three (3) numbers 1-phase, 2-core, mult ratio, current transformers (CTB) on other
side of circult breaker.

iv. Thres (3) numbers, 3-phase, single pole, group operated isolator switches, complete
with manual and motor driven operating mechapisms.

v Two (2) numbers 3-phase, single pole, group operated safety grounding switches.
complete with manual and motor driven operating mechanisms:

vi. Cine (1) number 3-phase single pole group operated high speed fault making
grounding switch, complete with manual and motor driven operating mechanisms.

vii. Thres {3) numbers single phase, 556 ducis mside GIS hall (up to the outer edge of
the wall of GIS Hall),

vii. Gas monitoring devices, barriers, pressure switches, UHF PD Sensors, support
structures etc., as required

.  Local Control Cubicle:

‘# As per BPS

) GIS Tie Bay module:
SF6 gas-insulated metal enclosed Tie bay module, each set comprising of the

following:

i

Vil

One (1) number 3-phase. SF6 insulated circuit breaker (#) withiwithout PIR complete
with operating mechamsm.

Three (3) numbers 1-phase, 3-core, multi ratie, current transformers (CTA) on one
side of circuit breaker.

Three (3) numbers 1-phase, 3-care, multi ratio, current transformers (CTA) on other
side of circuit breaker.

Twa (2) numbers 3-phase, single pale, group cperated isolator switches, complete
with-manual and motor dnven operating mechanisms.

Twa (2) numbers 3-phase, single pole, group operated =safety grounding switches,
complete with manual and moior driven operating mechamsms,

Gas monitoring devices, bamiers, pressure switches, UNF PD Sensors, support
structures el as required.

Local Control Cubicle.
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# As per BPS

v] GISICT Bay module:
SF6 gas-insulated metal enclosed ICT bay module, each set comprising of the
following:

Vil

Vil

One (1) number 3-phase, SF6 gas insulated circuit breaker without PIR, complete with
operating mechanism.

Three (3} numbers 1-phase, 3-core. multi ratio, current transformers (CTA) on one
side of circuit breaker.

Three (3) numbers 1-phase, 2-care, mulli ratio, current transformers (CTE) on other
side of circuit breaker.

Twe(2) numbers 3-phase, single pole, group eperated isolator switches complete with
manual and motor driven operating mechanisms.

Twa (2) numbers 3-phase, single pole. group operated safely grounding swilches
complete with manual and motor driven operating mechanisms.

Three (3) numbers 1-phase, individual pole operated isolator switches, complete with
manual and motor driven operating mechanisms.

Three (3) numbers i-phase, individual pole operaled safely grounding swiiches,
complete with manual and maotor driven operating mechanisms

Three (3} numbers 1-phase, ndividual pole operated isolator switches, complete with
manual and motor driven operating mechanisms for switching of Spare ICT through
Auxiliary bus. The isplator must meet the operational requirement in temms of Phase-
phase insulation withstand capability

Three (3) numbers single phase, SF6 ducts inside the GIS hall (up to the outer edge
of the wall of GIS Hall)

Ga=z monttoring devices, bamers, pressure switches, UHF PD sensors, support
structures eft. as required.

Local Control cubicle.

vi) GIS Bus Reactor Bay module:

SF& gas insulated metal enclosed Bus Reactor Bay module, each set comprising of
the following:

lil,

One (1) number 3-phase, SFS gas insulated circuit breaker without PIR, complete with
operating mechanism.

Three (3) numbers 1-phase, 3-core, multi ratio, current transformers (CTA) on one
side of circuit breaker.

Three (3) numbers 1-phase, 2-core, mulll ratio, current transformers (CTB) on other
side of circuit breaker.

Two (2) numbers 3-phase, single pole, group oparated isolator switches complete with
manual and motor driven operating mechanisms.

Description of GIS Bay Modules and Equipment Page 4
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Two (2) numbers 3-phase, single pole, group operated safety groundmg switthes
complete with manual and maotor driven operating mechanisms.

Three (3) numbers 1-phase, individual pole operated isolator switches, complete with
manual and motor driven operating mechanisms.

Three (3) numbers 1-phases; individual pole operated safety grounding swiiches,
compiete with manual and metor dnven operating rmechanisms.

Three (3) numbers 1-phase, individual pole operated isolator switches, complete with
manual and molor dniven operating mechanisms for switching of Spare Bus reactor
threugh Auxiliary bus. The isolator must meet the operational requirement in terms of
Phase-phase insulation withstand capability.

Three (3) numbers single phase, SF6 ducts inside the GiS hall (up to the outer edge
of the wall of GIS Hall)

Gas monitoring devices, barners, pressure switches, UHF PD sensors, support
structures eft. as required.

| ocal Control cubicle.

vii] GIS Switchable Line Reactor Bay module:

SF6 gas insulated metal enclosed Switchable Line reactor bay module, each set
comprising of the following:

VI

Vii

Vil

ix.

One (1) number 3-phase, SFS gas insulated circuit breaker without PIR, complete with
operating mechanism.

One (1) number 3-phase, single pole, group operated isolator switthes complete with
manual and metor driven operating mechanisms.

One (1) number 3-phase, single pole, group operated safety grounding swiiches
complete with manual and motor driven operating mechanisms.

Three (3) numbers 1-phase, individual pole operated isolator switches, complete with
manual and motor driven operating mechanisms.

Three (3) numbers 1-phases, individual pole operated safely grounding swilches,
complete with manual and motor driven operating mechanisms.

Three (3) numbers 1-phase; individual pole operated isolator switches, complete with
manual and motor dnven operating mechanisms for switchung of Spare Line reactor
through Auxiliary bus. The isolator must meet the operational requirement in terms of
Phase-phase nsulation withstand capability

Three (3) numbers single phase, SFB ducts inside the GIS hall (up to the outer edge
of the wall of GIS Hall)

Gas monitoring devices. bamers, pressure switches, UHF PD sensors, support
structures etc. as required.

Local Control cubicle.

viii} GIS Line Reactor Bay module:

SF6 gas insulated metal enclosed Non-Switchable Line reactor bay module, each set
comprising of the following:
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Three (3} numbers 1-phase, ndividual pole operated isolator switches, complete with
manual and motor driven operating mechanisms.

Three (3) numbers 1-phases, indiwidual pole operated safety grounding switches,
complete with manual and motor driven operating mechanisms.

Three (3) numbers 1-phase, individual pole operated |solator switches, complete with
manual and molor dnven operating mechanisms for switching of Spare Line reactor
through Auxiliary bus The isolator must meet the operational requirement in terms of
Phase-phase msulation withstand capability.

Three (3) numbers single phase. SF6 ducts inside the GIS hall {up to the outer edge
of the wall of GIS Hall).

(zas montonng devices, bamers, pressure switches, UHF PLD sensors, support
structures elc. as required.

Local Control cubicle (if required separately)

ix) GIS Auxiliary Bus module for Spare ICT Connection:
Set of isolated phase, 5F6 gas-insulated metal enclosed Auxiliary bus bars module
for ICT bays, each set comprising of the following:

(One (1) number-1-Phase, Auwaliary bus bar enclosure running across the length of the
switch gear to inter-connect the spare unit of ICT with all ICT bay Modules through
Gl5 Duct and provision of extension for future ICT.

One (1) number 1-Phase, single pole operated safety grounding switch, complete with
manual and motor driven operating mechanisms.

One (1) number single phase, SFE ducts inside the GIS hall (up to the outer edge of
the wall of GIS Hall).

Gas monitoring devices, barners, pressure switches, UHF PD sensors, support
structures etc. as required.

End Piece (Interface) module with Isolating test link for Future extension on one side
of Auxiliary Bus bar module. The end piece module shall be designed in such a way
=0 that future GIS module may be tested without exianding voltage to existing bus by
removing the test link. '

Project Specific Requirement Requirement of End Piece (Interface) module with
isolating test link on both side of Auxiliary Bus bar module shall be considered based
upon GIS Layout as and when specified under Section-Project.

x}) GIS Auxifliary Bus module Extension for Spare ICT connection:

Set of isolated phase, 5F6 gas-insulated metal enclosed Auxiliary bus bars module
for ICT bays, each set comprising of the following:

One (1) nurnber-1-Phase, Andliary bus bar enclosure runming across the length of the
switch gear to inter—connect the spare unit of ICT with all ICT bay Modules through
Gl5 Duct and provision af extension for future ICT.

Ga= monitoring devices, bamers, pressure switches, UHF PD sensors, support
structures eft. as required.

Description of GIS Bay Modules and Equipment Page 6
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Extension piece (Interface) module, as required to extend existing Auxiliary bus to

maintain minimum’ possible inter connection space between GIS supplied under
present scape and the GIS being extended

End Piece (Interface) madule with the Isolating test link for Future extension (on one
side) of Auxiliary Bus bar medule: The end piece module shall be designed in such a
way s0 that future GIS maodule may be tested without extending voltage to existing bus
by removing the test ink.

xi) GIS Auxiliary Bus module for Spare Reactor Connection:

Set of isolated phase, 5F6 gas-insulated metal enclosed Auxiliary bus bars module
for Reactor bays, each set comprising of the following:

it

One (1) number 1-Phase, Auxiliary bus bar enclosure running across the length of the
switch gear to inter-connect the spare unit of Reactor with all Reactor Bay Modules
through GiS Duct and provision of extension for future Reactors

One (1) number 1-Phase, single pole operated safety grounding switch, complete with
manual and motor dnven operating mechanisms.

One (1) number single phase, SF6 ducts inside the GIS hall (up to the outer edge of
the wall of GIS Hall)

Gas monitoring devices, barriers, pressure swiiches, UHF PD serisors, support
structures et as reguired.

End Piece (Interface) module with Isolating test link for Future extension on one side
of Awdliary Bus bar module. The end piece module shall be designed in such a way
so that future GIS medule may be tested without extending voltage to existing bus by
remowving the test link.

Project Specific Requirement: Requirement of End Piece (Interface) module with
wolatme test link on both side of Auxiliary Bus bar module shall be considered based
upon GIS Layout as and when specified under Section-Project.

xii) GIS Auxiliary Bus module Extension for Spare Reactor connection:
Set of isolated phase, 5F6 gas-insulated metal enclosed Auxiliary bus bars module
for Reactor bays, each set comprising of the following:

it

One (1) number 1-Pha=e, Auxiliary bus bar enclosure running across the length of the
switch gear to inter-connect the spare unit of Reactor with all Reactor Bay Modules
through GiS Duct and provision of extension for future Reactors

(Gas monitoring devices, barriers, pressure switches, UHF PD sensors, support
structures elc. as required.

Extension piece (Interface) module. as required to extend existing Auwdliary bus to
maintain minimum possible inter connection space between GIS supplied under
present scepe and the GIS being extended

End Piece (Interface) module with the Isalating test link for Future extension (on one
side) of Auxiliary Bus bar module. The end piece module shall be designed in such a
way so that future GIS module may be tested without extending voliage to existing bus
by remaving the test Iink

xiii) GIS Bus Section Module:
Descrniption of GIS Bay Modules and Equipment Page 7
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SF6 gas-insulated metal enclosed Bus Sectionaliser Bay module, each set comprising
of the following:

I One (1) number 3-phase, SF6 insulated circuit breaker without PIR complete with
operating mechanism.

il Three (3) numbers 1-phase, 3-care, multi ratio, curment transfarmers (CTA) on one side
of circuit breaker,

fii.  Three (3) numbers 1-phase, 2-core, multi ratio; current transformers (CTB) on other
side of circuit breaker.

v Two(2) numbers 3-phase, single pole. group operated isolator switches, complete with
manual and motor dnven operating mechanisms.

v.  Two (2) numbers 3-phase, single pole, group operated safely grounding switches,
complete with manual and motor driven operating mechanisms:

vi. Three (3) Numbers single phase, SFB ducts for interconnection of above mentioned
elemenis.

vii.  Gas monitaring devices, barriers, pressure switches, UHF PD Sensors, Support
structures etc., as required

viil. Local Contral Cubicle

Description of GIS Bay Modules and Equipment Page 8
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420kV Gas Insulated Switchgear (One & half breaker Scheme)

The SF6 gas insulated switchgear (50 Hz) shall be of the indoor metal-enclosed type, compnsing
of following modules

i} GIS Bus bar Module:

Three isolated phase, SF6 gas-insulated metal enclosed bus bar module, each set
comprising of the following:

lil,

VI

Vil

Three (3) no's mdividual bus bars enclosures running across the length of the
switchgear fo interconnect each of the bay modules in one and a half breaker bus
sysiam.

One (1) number 3-phase, single pole, group operated safety grounding switches,
complete with manual and motor driven operating mechanisms:

Three (3) numbers 1-phase Polential Transformers compiete with manual operated
izalating Swiich/device.

Gas monitoring devices, barmiers, pressure switches, UHF PD Sensars, Support
structures elc | as required

End Piece (Interface) modules with izolating test link for Future extensicn on one side
of Bus bar module. The end piece module -shall be designed in such a way so that
future GIS module may be tested without extending voltage to existing bus by
removing the test link. End piece interface medule for both the buses shall be in one
afignment.

Project Specific Requirement Requirement of End Piece (Interface) module with
isolating test link on both side of Bus bar module shall be considered based upon GIS
Lavout as and when specified under Section-Project

Three (3) numbers single phase, SF& ducts (as required) inside GIS hall.

Lecal Control Cubicle (if required separately).

ii} GIS Bus bar Module Extension (Make of Existing GI5: As per Section-Project ):

Extension of Three isolated phase, SF6 gas-insulated metal enclosed bus bar module,
each set comprising of the following:

I

111

v

Three (3) no's individual bus bars enclosures running acress the length of the
switchgear to interconnect each of the bay modules in one and a hall breaker bus
system

Gas monitoring devices, barriers, pressure switches, UHF PD Sensors. Support
structures efc . as required

Extension piece (Interface) module, as required o extend exsting bus to maintain
minimum possible inter connection space between GIS supplied under present scope
and the GIS being extended

End Piece (Iinterface) modules with the isolating test link for Future extension of Bus
bar medule on ane side The end piece module shall be designed in such a way so
that future GI5 module may be tested without extending voitage to existing bus by
removing the test link. End piece interface module for both the buses shall be in one

‘alignment.

Three (2) numbers single phase, SFG ducts (as required) inside GIS hall

Descrniption of GIS Bay Modules and Equipment Paged
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iilf) GIS Line Bay module:

SF6 gas-insulated metal enclosed Line feeder bay module, each set comprising of the
following:

fit.

Vil

Vil

One (1) number 3-phase, SF6 insulated circuit breaker (#) with/without PIR complete
with operating mechanism.

Three (3) numbers 1-phase, 3-core, multi ratio, currert transformers (CTA) on one
side of circust breaker.

Three (3) numbers 1-phase, 2-core, multi ratio. current transformers (CTB) on other
side of circuit breaker.

Three (2) numbers, 3-phase, single pole, group operated isolator switches. complete
with manual and motor driven operating mechanisms.

Two (2) numbers 3-phase, single pote, group operated safety grounding swiiches,
complete with manual and maotor driven operating mechanisms

One (1) number 3-phase, single pole, high speed faull making grounding swilch,
complete with manual and motor driven operating mechanisms.

Three (3) numbers single phase, SF6 ducts inside GIS hall (up to the outer edge of
the wall of GIS Hall),

Gas monitoring devices, bamers, pressure swiiches, UHF PD Sensors, support
structures efc | as required

Local Cantrol Cubicle.

#' As per BPS

ivl] GIS Tie Bay module:

SF6 gas-insulated metal enclosed Tie Bay module, each set comprising of the
following:

One (1) number 3-phase, SFG insulated circuit bresker (#) with/without PIR camplete
with operating mechanism,

Three (3) numbers 1-phase. 3-core, multi ratio, current transformers (CTA) on ons
side of circuit breaker.

Three (3) numbers 1-phase, 3-core, multi ratio, current transformers (GTA) on other
side of circult breaker

.  Two (2) numbers 3-phase, single pole, group operated isolator switches, complete
with manual and motor driven operating mechanisms.

v.  Two (2) numbers 3-phase, single pole, group operated safely grounding swilches,
complete with manual and motor driven operating mechanisms.

vi. Gas monitoring devices, bamers, pressure switches, UHF PD Sensors, support
structures elc. as required.

vii.  Lecal Control Cubicle.

# As per BPS
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v} GISICT bay module (For 400kV side of 765/400kV ICT}):

SF6 gas-insulated metal enclosed ICT bay module, each set comprising of the
following:

fit.

Vil

Vil

%

One (1) number 3-phase, SFE gas insulated circuit breaker without PIR, complete with
operating mechanism.

Three (3) numbers 1-phase, 3-core, multi ratio, currert transformers (CTA) on one
side of circust breaker.

Three (3) numbers 1-phase, 2-core, multi ratio. current transformers (CTB) on other
side of circuit breaker.

Two (2) numbers 3-phase, single pole, group operated isolator switches complete with
manual and motor driven operating mechanisms.

Two (2) numbers 3-phase, single pole, group operated safely grounding swilches
complete with manual and maotor driven operating mechanisms

Three (3} numbers 1-phase, ndividual pole operated isolator switches, complete with
manual and motor driven operating mechanisms.

Three {3) numbers 1-phase, individual pole operated safety grounding switches.
complete with manual and motor driven operating mechanisms:

Three (3) numbers 1-phase, individual pole operated |solator switches, complete with
manual and molor dnven operating mechanisms for switching of Spare ICT through
Auviliary bus. The isolator must meet the operational requirement in terms of Phase-
phase insulation withstand capability

Three (3) numbers single phase 5F6, ducts inside the GIS hall (up to the outer edge
of the wall of GIS Hall).

(zas montonng devices, bamers, pressure switches, UHF PLD sensors, support
structures etc_ as required.

Local Contral cubicle

vi) GIS Auxiliary Bus module for Spare ICT Connection (For 400kV side of 765/400kV ICT]:

Set of isolated phases, SF6 gas-insulated metal enclosed Auxiliary bus bars module
for ICT bays, each set comprising of the following:

i

fit.

One (1) number 1-Phase, Auxiliary bus bar enclosure running across the length of the
switch gear to inter-connect the-spare unit of ICT with all 1ICT bay Modules through
G1S Duct and provision of extension for future ICT.

One (1) number 1-Phase, single pole operated safely grounding switch, complete with
manual and motor driven operating mechanisms.

One (1) number, single phase. SFE ducts inside the GIS hall (up to the outer edge of
the wall of GIS Hall)

Gas monitoring devices. barriers, pressure switches, UHF PD sensors. supporl
structures etc. as reguired.

End Piece (Interface) module with Isclating test link for Future exiension on one side
of Auxiliary Bus bar module. The end piece module shall be designed in such a way
so that future GIS module may be tested without extending voltage to existing bus by
removing the test link

Description of GIS Bay Modules and Equipment Page 11
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Project Specific Requirement Requirement of End Piece (Interface) module with
isolating test link on both side of Auxiliary Bus bar module shall be considersd based
upon GIS Layout as and when specified under Sechion-Project.

vii) GIS Auxiliary Bus module Extension for Spare ICT connection [For 400kV side of

765/400kV ICT):

Set of isolated phase, 5F6 gas-insulated metal enclosed Auxiliary bus bars module
for ICT bays, each set comprising of the following:

it

One (1) number 1-Phase, Auxiliary bus bar enclosure runming across the length of the
switch gear to inter-cennect the spare unit of IGT with all ICT bay Modules through
IS Duct and provision of extension for future ICT.

Gas monitoring devices, barmmers, pressure switches, UHF PD sensors, support
structures elc. as required.

Extension piece (Interface) module. as required to extend existing Auwdliary bus to
maintain minimum possible inter connection space between GIS supplied under
present scepe and the GIS being extended

End Piece (Interface) module with the Isolating test link for Future extension (on one
side) of Auxifiary Bus bar module. The end piece module shall be designed in such a
way so that future GIS module may be tested without extending voltage to existing bus
by remaving the test Iink

viii) GIS ICT bay module (For 400kV HV side of 400/220kV ICT):

SF6 gas-insulated metal enclosed ICT bay module., each set comprising of the
following:

VI

Vil

vill.

One (1) number 3-phase, SFE insulated circuit breaker without PIR, complete with
operating mechanism.

Three (3) numbers 1-phase. 3-core, multi ratio, current transformers (CTA) on ons
side of circuit breaker.

Three (3) numbers 1-phase, Z-core, multi ratio, current transformers (GTB) on other
side of circult breaker.

Three (3) numbers 3-phase, single pole, group operated isolaior switches, complete
with manual and motor driven operating mechanisms.

Three (3) numbers. 3-phase, single pole, group operated safely grounding switches,
complete with manual and motor driven operating mechanisms.

Three (3) numbers single phase, SF6 ducts inside GIS hall (upto the outer edge of the
wall of GIS Hall).

Gas monitoring devices, bamers, pressure switches, UHF PD Sensers, support
structures et as required.

Local Control Cubicle.

ix) GIS Bus reactor bay module:
SF6 gas insulated metal enclosed Bus reactor bay module, each set comprising of

the following:
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One (1) number 3-phase, SFE gas insulated circuit breaker without PIR, complete with
operating mechanism.

Three (3) numbers 1-phase, 3-core, multi ratio, current transformers (CTA) on one
side of circuit breaker.

Three (3) numbers 1-phase, Z-core, multi ratio, current transformers (GTB) on other
side of circult breaker.

Three (3) numbers 3-phase, single pole, group operated isolaior switches, complete
with manual and motor driven operating mechapisms.

Three (3) numbers 3-phases. single pole, group aperated safety grounding switches.
complete with manual and motor driven operating mechanisms.

Three (3) numbers single phase, SFS ducts inside the GIS hall (up to the outer edge
of the wall of GIS Hall).

Gas monitoring devices, bamers, pressure switches, UHF PD sensors, support
structures efc | as required

Local Control cubicle.

¥) GIS Line Reactor Bay module;

SFB6 gas insulated metal enclosed Line reactor bay module, each set comprising of
the following:

V.

One (1) number 3-phase, single pole, group operated isolator switches, complete with
manual and motor dniven operating mechanisms.

One (1) number 3-phases, single pcle, group operated safety grounding swilches,
complete with manual and motor driven operating mechanisms.

Three (3) numbers single phase, SF6 ducts inside the GIS hall (up to the outer edge
of the wall of GIS Hall).

Gas monitoring devices, bamers, pressure switches, UHF PD sensors, support
structures eic | as requirad

Local Control cubicle (if required separately)

xi) GIS Switchable Line reactor bay module:
SF6 gas insulated metal enclosed switchable Line reactor bay module, each set

comprising of the following:

One (1) number 3-phase, SF6 gas insulated circuit breaker without PIR, complete with
aperating mechanism

One (1) number 3-phass, single pole, group operated isolator switches, complete wth
manual and metor driven operating mechanisms.

Cine (1) number 3-phases, single pole, group operated safety grounding switches,
compiete with manual and metor dnven operating rmechanisms. '

Three (3) numbers single phase, SF6 ducts inside the GIS hall (up to the outer edge
of the wall of GIS Hall).

Gas monitoring devices, bamers, pressure switches, UHF PD sensors, support
structures efc | as required
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Local Cantrof cubicle.

Note. Quantity of “3-phase, single pole, group operated isolator switches, complete with

manual and motor dnven operating mechanisms™ and “3-phases; single pole, group
operated safety grounding switches, complete with manual and motor driven operating
mechanisms’ shall be Two (2) nos. in case of direct connection of Line Reactor with
GIS.

xji) GIS Bus Saction Module:

SF6 gas-insulated metal enclosed Bus Sectionaliser Bay module, each set comprising
of the following:

I

i

\Y

Vi

Vil

vill.

One (1) number 3-phase, SHA insulated circut breaker without PIR, complete with
operating mechamsm.

Three (3) numbers 1-phase, 3-core, multi ratio, current transformers (CTA) on one
side of circuit breaker.

Three (3) numbers 1-phase, 2-core: muiti ratio. current transformers (CTB) on other
side of circutt breaker.

Two (2) numbers 3-phase, single pole, group operated isolator switches, complete
with manual and motor driven operating mechanpisms.

Twe (2) numbers 3-phase, single pole; group operated safety grounding switches,
complete with manual and motor driven operating mechanisms. '

Three (3) numbers single phase, SF6 ducts for mterconnection of above mentiched
elements.

Gas monitoring devices, bamers, pressure switches, UHF PD Sensors. Support
structures etc., as reguired.

Local Control Cubicle
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420 kV Gas Insulated Switchgear (Double Main Busbar Scheme)

The 5F& gas insulated switchgear (50 Hz) shall be of the indoor metal-enclosed type, compnsing
of following modules:

i} GIS Bus bar Module:

Three isolated phase, SF6 gas-insulated metal enclosed bus bar module, each set
comprising of the following:

i

ili.

'8

VI

wvii

Three (3) no's mndmvidual bus bars enclosures running across the length of the
switchgear to interconnect each of the bay modules in Double Main Bus bar system.

One (1) number 3-phase. single pole, group operated safety grounding switches,
compiete with manual and motor driven operating mechanisms.

Three (3} numbers 1-phase Potential Transformers complete with manual operated
isolating Switch/device.

Gas monitoring devices, barniers, pressure switches, UHF PD Sensors, support
structure eic. as reguired.

End Piece (Interface) modules with isolating test link for Future extension on one side
of Bus bar module. The end piece module shall be designed in such a way so thal
future GIS module may be tested without extending voltage to ewsting bus by
removing the test link. End piece interface module for both the buses shall be in ane
alignment

Project Specific Requirement: Reqguirement of End Piece (Interface) module with
tsolating test link on both side of Bus bar module shall be considered bassd upon GIS
Layout as and when specifi=d under Section-Project.

Three (3) numbers single phase, SF& ducts (as required) inside GIS hall.

Local control cubicle (if required separately).

ii) GIS Bus bar Module Extension (Make of Existing GIS: As per Section-Project }:

Extension of Three isolated phase, SF6 gas-insulated metal snclosed bus bar
module, each set comprising of the following:

L.

it

M.

Three (3) no's individual bus bars enclosures running across the length of the
swifchgear to interconnect each of the bay modules in Double Main Bus bar system.

Gas monitoring devices, barmers, pressure switches, UHF PD Sensors, support
structure efc as required.

Extension piece (Interface) module, as required to extend existing bus so as to
maintain minimurn. possible inter connection space between GIS supplied under
present scope and the GIS being extended

End Piece (interface) modules with the isolating test link for Future extension of Bus
bar module-on one side. The end piece module shall be designed in such a way so
that future GIS module may be fested without extending voltage to existing bus by
removing the test link. End piece interface module for both the buses shall be in one
alignment
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Three (3) numbers single phase, SFS ducts (as required) inside GIS hall.

iii) GIS Line Bay module:
SF6 gas-insulated metal enclosed Line feeder bay module, each set comprising of

the following:

Vi

Vil

vill

One (1) number 3-phase, SFE insulated circuit breaker (#) with/without FIR complete
with operating mechanism,

Three (3) numbers 1-phase, 3-core, multi ratio, current transformers (CTA) on one
side of circuit breaker

Three (3) numbers 1-phase, 2-core. multi ratio, current transformers (CTE) on other
side of circult breaker.

Three (3) numbers 3-phase, single pole, group operated isolator swiiches, complete
with manual and motor driven operating mechanisms.

Twe (2) numbers 3-phase, single pole. group operated safety grounding swilches,
complete with manual and motor driven operating mechanisms.

One (1) number 3-phase, single pole, group operated high speed fault making
grounding switch, complete with manual-and motor dnven cperating mechamsms.

Three (3) numbers single phase, SFB ducts inside GIS hall (upto the outer edge of the
wall of GIS Hall)

Gas monitoring devices, barrers, pressure switches, UHF PD Sensors. support
structures elc. as reqguired.

Local Control Cubicle.

‘# As per BPS

iv] GISICT bay module (For 400kV side of 765/400kV ICT):

SF6 gas-insulated metal enclosed ICT bay module each set comprising of the
following:

fit.

Vil

One (1) number 32-phase, SF6 insulated circuit breaker without PIR, complete with
operating mechanism.

Three (3) numbers 1-phase, 3-core, multi ratio, current transformers (CTA) on one
side of circuit breaker.

Three (3) numbers 1-phase, 2-core, multi ratio, current transformers (CTB) on other
side of circuit breaker

Twao (2) numbers 2-phase, single pole group operated isolator switches, complete with
manual and mator driven operating mechanisms.

Two (2) numbers 3-phase, single pole group operated safety grounding swiiches,
complete with manual and motor driven operating mechanisms

Three (2) numbers 1-phase, individual pole operated isolator switches, complete with
manual and motor driven operating mechanisms.

Three {3) numbers 1-phases, individual pole operated safety grounding switches.
complete with manual and motor driven aperating mechanisms.
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Three (2) numbers 1-phase, individual pole operated isolator switches, complete with
manual and motor driven operating mechanisms for swiiching of Spare ICT through
Auxiliary bus. The isalatar must meet the operational reguirement in terms of Phase-
phase insulation withstand capability.

Three (3) numbers single phase, SFE ducts inside the GIS hall (up to the outer edge
of the wall of GIS Hall)

Gas monitoring devices, barmers, pressure switches, UHF PD sensors, support
structures efc. as required.

L ocal Control cubicle.

v] GISAuxiliary Bus module for Spare ICT Connection (For 400kV side of 7T65/400kV ICT):

Set of isolated phases, SF6 gas-insulated metal enclosed Auxiliary bus bars module
for ICT bays, each set comprising of the following:

i

One (1) number 1-Phase, Auxiliary bus bar enclosure running across the length of the
switch gear to inter-connect the spare unit of ICT with all ICT bay Modules through
GIS Duct and provision of extension for future ICT.

One (1) number 1-Phase, single pole operated safety grounding switch, complete with
manual and metor driven operating mechanisms.

One (1) number, single phase, SF& ducts inside the GIS hall {up to the outer edge of
the wall of GIS Hall)

Gas monitonng devices, bamers, pressure switches, UHF PD sensors, support
structures efc. as required.

End Piece (Interface) module with Isolating test link for Future extension on one side
of Auxiliary Bus bar module The end piece module shall be designed in such a way

5o that future GIS module may be tested without extending veltage to existing bus by

removing the test link.

Project Specific Requirement: Requirement of End Piece (Interface) moduls with
izolating test link on both side of Bus bar module shall be considerad based vpon GIS

Lavout as and when specified under Section-Project

vi) GIS Auxiliary Bus module Extension for Spare ICT connection (For 400kV side of
765/400kV ICT):

Set of isolated phases, SF6 gas-insulated metal enclosed Auxiliary bus bars module
for ICT bays. each set comprising of the following:

i

One (1) number 1-Phase, Auxiliary bus bar enclosure running across the length of the
switch gear to infer-connect the spare unit of ICT with all ICT bay Modules through
GI'S Duct and provision of extension for future ICT.

(3as mondonng devices, bamers, pressure switiches, UHF PD sensors, supporl
structures eft. as required.

Extenzion piece (interface) module, as required to extend existing Auxiliary bus to
maintain minimum possible inter connection space between GIS supplied under
present scope and the GIS being extended.
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End Piece (Interface) module with the |solating test link for Future extension (on ohe

side) of Auxiliary Bus bar module. The end piece module shall be designed in such a

way =o that future GIS module may be tested without extending voltage to existing bus
by removing the test ink

vii) GIS ICT bay module (For 400kV HV side of 400/220kV ICT):

SF& gas-insulated metal enclosed ICT bay module each set comprising of the
following:

lil,

VI

wii,

viii.

One (1) number 3-phase, SFE insulated circuit breaker without PIR, complete with
operating mechanism

Three (3) numbers 1-phase, 3-core, mult ratio, current transformers (CTA) on one
side of circuit breaker

Three (3) numbers 1-phase, 2-core, muiti ratio, current-transformers (CTB) on other
side of circuit breaker.

Three (3) numbers 3-phase, single pole, group operated isolaior switches, camplete
with manual and mator driven operating mechanisms.

Three (3) numbers 2-phase, single pole, group operated safety grounding switches.
complete with manual and motor driven aperating mechanisms.

Three (2) numbers single phase, SF6 ducts inside GIS hall (upte the outer edge of the
wall of GIS Hall).

Gas monitoring devices, bamiers, prassure switches, UBF PD Sensors, support
structures efc. as reguired.

Local Control Cubicle.

viii} GIS Bus Coupler Bay medule:

SF6 gas-insulated metal enclosed Bus Coupler Bay module, each set comprising of
the following:

VI

vii,

One (1) number 3-phase, SFS insulated circuil breaker without PIR, complete with
operaling mechanism.

Three (3) numbers 1-phase. 3-core, multi rafio, current transformers (CTA) on one
side of circuit breaker

Three (3) numbers 1-phase, 2-core. multi ratio, current transformers (CTE) on other
side of circult breaker.

Tweo (2) numbers 3-phase, single pole, group operated isolator switches, complete
with manual and motor driven operating mechanpisms.

Two (2) numbers 3-phase, single pole. group operated safety grounding switches,
complete with manual and motor driven operating mechanisms.

Gas monitoring devices, barmers, pressure switches, UHF PD Sensors, support
structures elc_as required.

Local Control Cubicle.
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ix) GIS Bus Reactor Bay module:

SF6 gas-insulated metal enclosed Reactor Bay module, each set comprising of the
following:

fit.

Vil

Vil

One (1) number 3-phase, SFE insulated circuit breaker without PIR, complete wath
operating mechanism.

Three (3) numbers 1-phase, 3-core, multi ratio, current transformers (CTA) on one
side of circut breaker.

Three (3) numbers 1-phase, 2-care, multi ratio, current transfarmers (CTB) an other
side of circuit breaker.

Three (3) numbers 3-phase, single pole, group operated isolator switches, complete
with manual and motor driven operating mechanisms.

Three (3) numbers 3-phase, single pole, group operated safety grounding switches,
complete with manual and maotor driven operating mechanisms

Three (3) numbers single phass, SFE ducts mside GIS hall (upto the outer edge of the
wall of GIS Hall).

Gas monitoring devices. bammers, pressure switches, UHF PD Sensors, support
structures etc. as reguired.

Local Control Cubicle.

¥) GIS Line reactor bay module:
SF& gas insulated metal enclosed Line reactor bay module, each set comprising of
the following:

i

V.

One (1) number 3-phase, single pole, group operated isolztor switches, complete with
manual and motor driven operating mechanisms.

One (1) number 3-phases, sngle pole, group operated safety grounding switches,
complete with manual and maotor driven operating mechanisms

Three (3) numbers single phase, SFG ducts inside the GIS hall (up 1o the outer edge
of the wall of GIS Hall).

Gas monitoring devices, bamers, pressure switches, UHF PD sensors, support
structures etc., as required

Local Control cubicle (if required separately).

xi) GIS Switchable Line reactor bay module:

SF6 gas insulated metal enclosed switchable Line reactor bay module, each set
comprising of the following:

i

One (1) number 3-phase, 3F6 gas insulated circuit breaker without PIR, complete with
operating mechanism.

One (1) number 3-phase, single pole, group operated Isolator switches, complete with
manual and motor driven operating mechanisms.

One (1) number 3-phases, single pole, group operated safely grounding switches,
complete with manual and motor driven operating mechanisms.

Description of GIS Bay Modules and Equipment Page 19



Annexure-511

ANNEXURE-13

Of GIS RevoA

iv. Thres (3) numbers single phase, SF6 ducts inside the GIS hall (up to the outer edge
of the wall of GIS Hall).

v Gas monitoring devices, bamers, pressure switches, UHF PD sensors, support
structures etc., as required

vl. Local Control cubicle:
xji) GIS Bus Saction Module:

SF6 gas-insulated metal enclosed Bus Sectionaliser Bay module, each set
comprising of the following:

I One (1) number 3-phase, SFS insulated circuit breaker without PIR, complete with
operating mechanism.

iil.  Three (3) numbers 1-phase, 3-core, multi ratic, current transformers (CTA) on one side
of circuit breaker

fii. Three (3) numbers 1-phase, Z-care, multi ratio, current transformers (CTB) on other
side of circuit breaker.

v Two (2) numbers 3-phase, single pole, group operated isolator switches, complete with
manual and motor driven operating mechanisms.

V. Two (2) numbers 3-phase, single pole, group operated safety grounding swiiches,
complete with manual and motor driven operating mechanisms.

vl Three (3) numbers single phase, SFE ducts for interconnection of above mentioned
elemenis.

vii. 'Gas monitonng devices, bamers, pressure switches, UHF PD Sensors, Support
structures etc., as reguired.

vill. Lacal Centrol Cubicle
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245 kV Gas Insulated Switchgear [Double Main Busbar Scheme}

The SF6 gas insulated switchgear (50 Hz) shall be of the indoor metal-enciosad type, compnising
of following modules:

i) GIS Bus bar Module:

3-single (isolated) phase/Three phase enclosed, SF& gas-insulated metal enclosed
bus bar module, each set comprising of the following:

L

il

IV

Vil

Three (3) numbers single(isolated) phase | One (1) number three phase Bus bar
enclosures running across the length of the switchgear to interconnect each of the bay
modules in Double Mam Bus bar system.

One (1) number 3-phase, single pole, group operated safety grounding switches,
complete with manual and motor driven operating mechanisms

Three (3) numbers 1-phase Potential Transformers, complete with manual operated
isolating Switch/device.

Gas monitoring devices, barniers, pressure swiiches, UHF PD Sensors, support
structure efc. as required.

End Piece (Interface) modules with isolating test link for Future extension on one side
of Bus bar module. The end piece module shall be designed in such a way so that
future GIS module may be tested without extending voliage to ewsting bus by
removing the test link.End piece interface module for both the buses shall be in one
alignmentl

Project Specific Requirement: Requirement of End Piece (Interface) module with
1solating test link om both side of Bus bar module shall be considered based upon GIS
Lavout as and when specified under Section-Projeet.

Three (3) numbers single(isolated) phase / One (1) number three phase, SFG ducts
{as required) inside GIS hall

Local contrel cubicle (if required separately),

ii)y GIS Bus bar Module Extension (Make of Existing GI5: As per Section-Project |;

Extension of 3-single (isolated) phase/Three phase, SF6 gas-insulated metal
enclosed bus bar module, each set comprising of the following:

I

i

M.

Bus bars enclesures running across the length of the swilchgear to mterconnect each
of the bay meodules i Double Main Bus bar system.

Gas monitonng devices. bamers, pressure swiiches, UHF PD Sensors. support
structure efc as required.

Extension piece (Interface) module, as required to extend existing bus to maintain
minimum possible inter cornection spacs between GlS supplied under present scope
and the GIS being extended

End Piece (Interface) modules with the 1selating test link for Future extension (on one
side) of Bus bar module. The end piece moduie shall be designed in such a way so
that future GIS module may be tested without extending voltage to exasting bus by
removing the test [ink. End piece interface module for both the buses shall be in one
alignmant
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Three {3) numbers singiefisolated) phase [ One (1) number three phase, SF6 ducts
{as required) mside GIS hall

iii) GIS Line Bay module:
SF6 gas-insulated metal enclosed Line feeder bay module, each set comprising of
the following:

1l

Vi

il

Vil

One (1) number 3-phase, SFS insulated circuit breaker complete with operating
mechanism

Three (3) numbers 1-phase, 5core, mult ratio, cument transformers.

Three (3) numbers 2-phase, group operated isolator switches, complete with manual
‘and motor driven operating mechanisms.

Two (2) numbers 3-phase, group operated safely groundmg switches, complete with
manual and motor dnven operating mechanisms.

One (1) number 3-phase, group operated high speed fault making grounding switch,
complete with manual and motor driven operating mechanisms.

Three nos. 1-phase (isolated)/one no. 3-phase SF86 ducts inside GIS hall (upto the
outer edge of the wall of GIS Hall)

Ga=z monitorng devices, barriers, pressure switches, UHF PD Sensors, support
structures efc. as required.

| ocal Control Cubicle.

ivl] GISICT bay module:

SF6 gas-insulated metal enclosed ICT bay module each set comprising of the
following:

Vil

One (1) number 3-phase, SF6 insulated circuit breaker complete with operating
mechanism:

Three (3) numbers 1-phase, 5-core, muiti ratio, cument transformers.

Three (3) numbers 3-phase; group operated isolator switches, complete with manual
and motar dnven operating mechanisms.

Three (3) numbers 3-phase, group operated safety grounding switches, complete with
manual and moior driven operating mechanisms.

Three nos. 1-phase (isolated)yone no 3-phase SF6 ducts inside GIS hall (upto the
outer edge of the wall of GIS Hall).

Gas monitoning devices, bamiers, pressure swiiches, UHF PD Sensors, support
structures etc. as required.

Local Central Cubicle.

v} GIS Bus Coupler Bay module:
SF6 gas-insulated metal enclosed Bus Coupler Bay module, each set comprising of

the following:
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One (1) number 3-phase, SF6 insulated circuit breaker complete with operating
mechanism:

Three (3) numbers 1-phase, 5-core, muiti ratio, cumment transformers.

Twa (2) numbers 3-phase. group operated isolator switches, complete with manual
and motar dnven operating mechanisms.

Twe (2) numbers 3-phase, group operated safety grounding switches, complete with
manual and moior driven operating mechanisms.

Gas monitoring devices, bamiers, pressure swilches, UHF PD Sensors, support
structures elc. as required.

Local Control Cubicle.

vi) GIS Bus Section Bay module:
SF6 gas-insulated metal enclosed Bus Section Bay module, each set comprising of
the following:

i,

lil,

VL

wii,

One (1) number 3-phase, SF6 nsulated circuit breaker complete with operating
mechanism

Three (3) numbers 1-phase, 5-core, multi ratio, current fransformers

Two (2) numbers 3-phase, group operaled isolator switches, complete with manual
and maotor driven operating mechanisms

Twa (2) numbers 3-phase, group operated safety grounding switches, complete with
manual and motor dnven operating mechanisms.

Three (3) numbers single phase(isolated) | One (1) number three phase | SFE ducts
for mterconnection of above mentioned elements

(Gas monitoring devices; barriers, pressure swiiches, UHF PD Sensors, support
structures efc_ as required.

Local Contral Cubicle.

vii) GIS Reactor Bay module:

SF6 gas-insulated metal enclosed Reactor Bay module, each set comprising of the
following:

Vi,

One (1) number 3-phase, SFE insulated circuit breaker complete with operating
mecharism

Three (3} numbers 1-phase, 5-core, multi ratio, current transformers

Three (3) numbers 3-phase, group operated isolator switches, complete with manual
-and motor driven operating mechanisms

Three (3) numbers 3-phase, group operated safety grounding switches, complete with
manual and motor dnven operating mechanisms.

Three nos. 1-phase (1solated)/one no. 3-phase SFS ducts inside GIS hall (upto the
otter edge of the wall of GIS Hall).

Gas monitoring devices, barrers, pressure switches, UHF PD Sensors. support
structures elc. as reqguired.
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Local Centrol Cubicle.

145 kV Gas Insulated Switchgear (Double Main Busbar Scheme)

The 5FB gas insulated switchgear (50 Hz) shall be of the indoor metal-enclosed type, comprising
of following rmodules:

i) GIS Bus bar Module:

Sets of three phase enclosed, SF6 gas-insulated metal enclosed Bus Bar modules,
each set comprising of the following:

fit.

i

wii,

One (1) number three phase Bus bar enclosures running across the length of the
switchgear to infterconnect each of the bay modules in Double main bus bar system.

One (1) number 3-phase, group operaied safety grounding swilch, complete with
manual and metor driven operating mechanisms.

One (1) number 3-phase inductive potential transformers, complete with manual
operated isolating Switch/device.

Gas monitoring devices, bamiers, pressure switches, support structures etc. as
reguired

End Piece (Interface) modules with isolating test link for Future extension on one side
of Bus bar module. The end plece module shall be designed in such a way 3o that
future GIS module may be tested without extending voltage to existing bus by
removing the test link. End piece interface module for both the buses shall be in one
alignment

isolating test link on both side of Bus bar module shall be considered based upon GIS
Lavout as and when specified under Section-Project.

Project Specific Reguirement: Requirsment of Enid Prece (Interface) module with

One (1) number three phase, SFS ducts (as required) inside GIS hall

Local control cubicle (if required separately).

ii} GIS Bus bar Module Extension (Make of Existing GIS: As per Section-Project }:

Extension of Three phase, SF6 gas-insulated metal enclosed bus bar module, sach
set comprising of the following:

L.

it

111

v

One (1) number three phase Bus bar enclosures running across the length of the
switchgear to interconnect each of the bay modules in Double Main Bus bar system

(Gas monitoring devices. bamiers. pressure switches, support structure etc. as required.

Extension piece (Interface) module, as required to extend existing bus to mamtain
minimum possible inter connection space between GIS supplied under present scope
and the GIS being extended.

End Piece (Interface) modules with the isolating test link for Future extension (on one
side) of Bus bar module. The end piece medule shall be designed in such 3 way =0
that future GIS module may be tested without extending voltage to existing bus by
removing the test ink. End piece interface module for both the buses shall be 1in one
alignment.

Cne (1) number three phase. SFG ducts (as required) inside GIS hall
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iit) GIS Line bay module:
SF6 gas-insulated metal enclosed Line feeder bay module, each set comprising of
the following:

Vil

Vil

Oine (1) number 3-phase, SFE gas insulated circuit breaker, complete with operating
mechanism

Three (3) numbers 1-phase, 5tore, muiti ratio, cumment transformers.

Three (3) nhumbers 3-phase, group operated isolator switches complete with manual
and motor driven operating mechanisms

Tweo (2) numbers 2-phase, group operated safety grounding switchies, complete with
manual and motor driven operating mechanisms.

One (1) number 3-phase, high speed faull making grounding switch, complete with
group operated manual and motor driven operating mechanisms.

One (1) number 3-phase SF6 ducts inside GIS hall (upto the outer edge of the wall of
GIS Hall).

Gas monitoring devices. bamiers, pressure switches, support structures etc. as
required.

Local Bay canitrol cubicle.

iv) GISICT bay module:
SF6 gas-insulated metal enclosed ICT feeder bay module, each set comprising of the
following:

Vil

One (1) number 3-phase; 5F& gas insulated circuit breaker, complete with operating
mecharusm.

Three (3) numbers 1-phase, S-core, multi ratio, current iransformers.

Three (3) numbers 2-phase, group operated isolator switches complete with manual
and mator driven aperating mechanisms

Three (3) numbers 3-phase, group operated safety grounding switches complete with
manual and motor driven operating mechanisms.

One (1) number 3-phase SFS ducis mside GIS hall (upto the cuter edge of the wall of
GIS Hall).

Gas monitonng devices, barmers, pressure swiiches, support structures etc. as
required

Local Bay control cubicle.

515 Bus Coupler Bay Module:

SF& gas-insulated metal enclosed Bus-Coupler Bay module, each set comprising of
the following:

One (1) number 3-phase, SF6 gas insulated circult breaker, complete with operating
mechanism

Three (3) numbers 1-phase. 5-core, multi ratio, current transformers.

Two: (2) numbers 3-phase, group operated isolator switches, complete with: manual
-and motor dniven operating mechanisms.
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Twa (2) numbers 3-phase, group operated safety grounding switches, complete with
manual and motor driven operating mechanisms.

Gas monitorng devices, bamers, pressure switches, support structures etc. as
reguired

Local Bay Control Cubicle.

vi) GIS Bus Section Bay Module:

SF6 gas-insulated metal enclosed Bus Section Bay module, each set comprising of
the following:

i

vi.

Vii

One (1) number 3-phase, SF6 gas insulated circuit breaker, complete with operating
mechanism

Three (3) numbers 1-phase, Score multi ratio, current transformers.

Twao (2) numbers 3-phase, group operated isolatar switches, complete with manual
and motor dnven operating mechanisms

Two (2) numbers 3-phase, group operated safety grounding switches, complete with
manual and metor driven operating mechanisms.

One (1) number 3-phase, SF6 ducts for interconnection of above mentioned elements.

Gas monitonng devices, bamers, pressure swiiches, suppoit structures etc. as
required

Local Bay Control Cubicle.

vii) GIS Reactor Bay module:

SF6 gas-insulated metal enclosed Reactor Bay module, each set comprising of the
following:

Vil

One (1) number 3-phase, SFE gas insulated circuit breaker, complete with operating
mechanism

Three (3) numbers 1-phase, Score. multi ratio, current transformers

Three (3) numbers 3-phase, group operated isolator switches complete with manual
and mator driven operating mechanisms.

Three (3) numbers 3-phase, group operated safety grounding switches complete with
manual and motor driven operating mechanisms.

One (1) number 3-phase SF6 ducts inside GIS hall (upto the outer edge of the wall of
GIS Hall).

Gas monitoring devices. bariers, pressure switches, support struclures etc. as
required.

Local Bay contrel cubicle.
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Gas Insuiated Outdoor Bus Duect (GIB):
{1} 765kV & 420kV GIB:

For making connections with outdoer overhead lines/Transiormer/Reactar,
Single Phase enclosed SF8 Gas Insulated Bus Duct (including support
structure, gas monitonng device, gas barnier, pressure switch, UHF PD Sensor
etc ) shall be provided The GIB shall be measured in running meter as per
actual at site and the same shall be paid as per unit rate quoted in Bid Price
Schedule This cutdoor bus duct shall be measurad from outer wall edge of GIS
Building to centerline of SFG to Air Bushing/SFBG to Oil Bushing (as applicable).
5F8 gas duct inside GIS building are part of respective GIS Bay Module.

{i1) 245kV GIB:

Fer making connections with outdoor overhead lines/Transformer/Reactor,
Single/Three Phase enclosed SFB Gas Insulated Bus Duct (including support
structure, gas monitonng device, gas barner, pressure switch, UHF PD Sensor
eic ) shall be provided. The GIB shall be measured in running meter as per
actual at site and the same shall be paid as per unit rate quoted in Bid Price
Schedule. This outdoor bus duct shall be measured from outer wall edge of GIS
Building to centerline of SFG to Air Bushing/SFE to Oil Bushing (as applicable).
SF6 gas duct mside GIS building are part of respective GIS Bay Module.

{iii) 145kV GIB:

For making connections with overhead lines/Transformer/Reactor, Three
Phase enclosed SHE Gas insulated Bus Duct (including support structure, gas
moniloring device, gas barmier, pressure switch etc. ) shall be provided. The GIB
shall be measured in running meter as per actual at site and the same shall be
paid as per unit rate quoted in Bid Price Schedule. This outdoor bus duct shall
be measured from outer wall edge of GIS Building to centerline of SFG to Air
Bushing/ SFE to Oil Bushing (as applicable). SF6 gas duct inside GIS building
are part of respective GIS Bay Module.

The GIB duct length shall be ophimized further meeting present & future bay
requiremeants without affecting the switchyard arrangement, bay cnentation and
any of the specified functional requiremenis.

Gas Insulated SFE to Air Termination:

For making connections wath overhead lines/Transformer/Reactor, SFE to Air
bushing including accessones shall be as specified below:

(1) For 7T65kV/i420/245/145kV: SF& to air bushings along with terminal connectors
& support structure etc. as reqguired for outdoor connections to connect GIS with
overhead line/Transformer/Reactor.

Gas Insulated SF8% to Oil Termination:

For making direct connections with Transformer/Reactor, GIS Interface module
aleng with associated active parts ta facilitate the direct connection of GIS duct
with Transformer/Reactor is under the present scope of subject package which
Is:as specified below

(i) For 765kV/420/245/145kV: 1-phase Gas insulated mterface module along with

associated active parts to facilitate the direct inter-connection of GIS duct with
the Transformer/Reactor
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Supply of SF5 t©o 0Qil bushing is in the scope of Transformer/Reactor
Manufacturer The limits of supply of the GIS swilchgear manufacturer and
transformer manufacturer shall be as per IEC 6§2271-211. The drawings/details
of SF6 to Oil bushing along with other required data of Transformer/Reactor
shall be provided dunng detailed engineenng.

Gas Insulated SFB to Cable Termination:

Formaking connections of GIS switchgear/duct with XLPE Cable, GIS Interface
module along with associated active parts to facilitale the connection of GIS
switchgear/duct with XLPE Cable as per IEC-62271-209 is under the present
scope of subject package which is as specified below:

(i) For 245kV: 1-phase / 3-Phase Gas Insulated SF6 to cable connection module
along with associated active paris to interconnect GIS with XLPE Cable: The
Support Structure reguired to support the XLPE cable upto the GIS termination
pomnt is also in the present scope of subject package.

(i} For 145kV: 3-Phase Gas Insulated SF6 to eable cennection module along with
associated aclive parts o interconnect GIS with XLPE Cahbie. The Suppart
‘Structure required to support the XLPE cable upto the GIS termination paint is
alsa in the present scope of subject package.

Supply of XLPE Cable along with termmation kit is in the scope of Cable
Manufacturer. The limits of supply of the GIS switchgear manufacturer and
Cable termination shall be as per |EC 62271-208 The drawings/details of XLPE
cable along with termination kit shall be provided during detailed engineering.

Gas Insulated Surge Arrester:

(i} For T65kV/420kV : 1-phase Gas insulated Surge Amester along with required
accessories (Le surge monitar etc )

(i) For 245kV: 1-phase/3-Phase Gas insulated Surge Arrester along with required
‘atcessores (Le. surge monitor etc )

{iii}) For 145kV: 3Jphase Gas insulated Surge Amrester along with reguired
accessornes (i surgs monitar efc )
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Factory Acceptance Test (FAT) |, oime |
Substation Automation Svstem

ABOUT THIS DOCUMENT
PURPOSE OF THIS DOCUMENT

This document shall be used as a standard for canducting all tests during the Factory
Acceptance Test (FAT) for the typical Substation Automation System (SAS) of every
substation as per FOWERGRID requirements and specifications

The aim of the Factory Acceptance Test (FAT) is to demonstrate equipment and
functionality as well as the approval of the system-parameterization by POWERGRID to
reduce the change requests during commissioning at site. The general philosophy shall
be to deliver a system to site only afier it has been thoroughly tested and its specified
perdormance has been verified, as far as site conditions can be simulated in a test lab.

During FAT the entire Sub-station Automation System including the complete control
and protection system to be supplied shall be tested for compiete functionality and
configuration in the factory itself for both green field and brown field projects. The
extensive testing shall be camed out during FAT. The purpose of Faclory Acceptance
Testing s to ensure defect free nstallation at site. No major change In
configuration/setting of sysiem is envisaged at site.

In case of extension/Augmentation packages, the existing make SCADA system of the
substation where extension is proposed shall be used to carry out the validation of
extension bays signals, contral commands, eic

This document details the equipment and functions under test and the corresponding
test methods as well as the test documentation.

WHO SHOULD USE THIS DOCUMENT

This document needs to be used by the Vendor representatives (Q&l, Enga, Factory)
for Factory acceplance test as per the project requirement. This approved document will
be followed by the Vendor Representatives (Q&I, Engg, Testing) and POWERGRID
representatives to test and evaluate the complete system.

POWERGRID Representative Alanufactunrer Representative
 Signature: Signature:
Name: Name:

Date: Date:
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o Factory Acceptance Test (FAT) | o o0 .
% mﬁgp OWERGRID Procedures & Formats E:BIGJGG'SASJFAI,
~ Substation Automation Svstem
1.CGENERAL
INTRODUCTION

The purpose of this document is to define the Faclory Acceptance Test procedures of
Substation Automation Systemn (SAS) for supplied by the Vendor to POWERGRID.

The tests are performed by Vendor and each test, or set of tesis as approprate, is
covered by an approval stage, which will be signed off upon completion by Vendor and
POWERGRID represeniatives.

Comments are noted in separate Observation and comaction reporis (snag fist) atiached
as annexure.

2.PRE-FAT - PREREQUISITES

2.1 ENGINEERING DOCUMENTS
Purpose:

This test verifies that the comrect manufacturing drawings and documentation for the
equipment/system under the test will be used dunng the Factory Acceptance Test.

Procedure _

1. Vendor shall prepare NTAMC signal list and submit the same for approval

during detail engineering.

2  Verify that approved drawings (printed and soft copies) of all assembled

equipmeant are present.

3. Verify that the detalled signal list for Local SAS and NTAMC SCADA as per
POWERGRID specimen signal list is available with IEC 61850 & |EC 60870-5-
104 addresses and display text as per the list.

Verify that the detailed GOOSE malnx with publisher and subscriber details is
avallable.

Verify all required hardware and software manuals are present. o
Guaranteed Technical Particulars (GTPs) as approved by POWERGRID are
included in Appendix A for reference

A copy of Customer Technical Specification for reference is made available in
the FAT room.

g. Availability of the approved Drawing list in the FAT room.

SHEn s

|

POWERGRID Representative Alanufactunrer Representative
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Pase B |66



rawing Verification Log:

‘Standard Approved MQP I | o

1
2 | Approved FAT Procedure 13
3 | GTP-Guaranteed Technical Particulars Il
4 | Complete SAS Architecture -
Standard General Technical Particulars for SAS '
5 | Hardware specification I
6 | Approved HMI Signal List E
7 | Approved NTAMC Signal List "
3 Approved |IP address List as received from 1
- | POWERGRID
9 | Functional Design Specification [
10 | Exported HMI signal list file in spreadsheet/CSV format. G
11 | Exported NTAMC signal list file in spreadsheet/CSV -
format -
12 | VLAN Architecture drawing (If applicable) 1
Matrix for GOOSE messages for each feeder (with
13 | publisher& subscriber details, Mac id, APP Id, VLAN as 1
requirad)
Matrix for SV (with publisher & subscriber details, SV
14 | ID, Destination mac and VLAN details) in case of [
Frocess Bus substation
15 Ethemet Network Configuration Decument (RSTP .
details. VLAN details, Port details etc.) B
4g | IP Addressing as per Submitted Architecture (by -
Vendor) basad on srno @ -
17 | Single SCD File of the entire substation O
18 GA & Scheme of Network Panel(HMI/Gateway/Time .
sync/DR)
18 | Aux BCU Panel 1
20 | CRP (Line/Trafo/BR/LR/BB/BC/TBC/TieElT) 1
Product  Manuals (Installation, Configuration,
21 | maintenance, Troubleshooting, detailed diagnostics [1
etc.)
22 | Control Room Lay-out ml
23 | Switchyard Panel Room layout drawing i
24 | Bill of Quantity-Spares (1
25 Operation and Technical Guide for BCU, Gateway, B
~ | Server, OWS Sofiware -
26 Operation and Technical Guide IED configuration |
softwares =
27 | Operation and Technical Guide NMS Sofiware i
POWERGRID Representative Alanufacturer Representative
__‘-._i_lgu:ture Signature:
Name: | Name:
Date: Date:
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28 |

peratiﬂn Technical Guide Ethernet Switch

29

Operation and Technical Guide Time synchronizing
Equipment

30

Operation and Technical Guide Router Cum Firewall

3

Operation and Technical Guide UPS/Inverter

32

Other applicable drgs (not listed above)

Attach the list
as annexure

Note: A single SCD file shall be there for the entire substation. For extension projects too, the
SCD file shall be a single file after integrating the newer IEDs.

2.2 SAS FAT EQUIPMENTS
For the FAT configuration the following equipment will be present

PC

En;ﬁmﬂ PC|

Ethernet Switch

GPS Time server

Router cum Firewall

Networking Panel

Auxiliary BCU Pane!

Protection & Relay
Panels. NA NA

Event Printer
DR Printer (Color)
L ogbook Printer
Auto-Changeover switch for
redundant UPS supply
UPS (5 kVA)
Note: These equipment quantities shall be verified w.ri. Engg. approved SAS
Architecture and BOM, '
POWERGRID Representative Aanufacturer Representative
_§_!g|:r.atnre _Signitnriz:
Name: Name:
Date: Dhate:
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" Main-1 Distance
" Relay
Main-2 Distance T
P Relay 21M2
Transformer Diff. ;
3 Felay ——
Transformer REF
4. Relay 64
Reactor Differential
3. Relay iR
6. |[Reactor REF Relay B4R
7. Bay Control Unit BCU
8. BB DIff. Relay §7CUMCU
9 |Peripheral Unit 87PU/ BU
10. |LBB Relay 50BF
Backup Impedance W
11 F Relay 21R
12. Master Trip relay 86A/B
13. |Aute-reclose Relay 79
14 [Stand-alone DR 21DR
15 TEED Differential
- [Relay
16 Contrelled Switching
- Device
17. [Transformer B/U O/C
18. RTCC
19 SAS Spare
Equipments
Other applicable
uipments (not
ﬁ:tad above)
Notes:

1) All Units should be present with loaded configurations

For an overview drawing of the equipment installed for the FAT please refer to the sec.

211.
POWERGRID Eepresentative Aanufacturer Representative
Signature: Signature:
Name: Name:
Date: Dhate:
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3.STATION LEVEL EQUIPMENT

Software and hardware components are checked to ensure required functionaliies:
Versions are recorded for later support purposes.

3.1 HARDWARE COMPONENT

The following hardware equipment are to be present during FAT

All Bay Control Units &s per approved BOQ.

All Protection Relays as per approved BOQL

HMI/Redundant HMI system consisting of redundant servers.

Time Synchronizing Equipment consisting of GPS Receiver Unit, Antenna,
Time Gisplay Unit.

Substation Controller/Gateway Subsystem

Color Printer

LAN switch equipment

Auxiliary Panel

UPS

YVVYYY YYVVY

The above equipment are {o be as per approved standard GTP

Purpose

To verify that all hardware equipment required in the contract are available in the FAT
room for testing.

Procedure

1.

6.

Visually inspect umits and individual modules for cleanliness and ensure that
they are free fromdamage.

. Visually inspect the units for correct wiring practices and ensure that they are free

from insulaticndamage.

Ensure the equipment is configured for proper pent capacity as per approved
drawings.

Ensure all modules, terminations and cables have the proper location labels as per
approveddrawings. _

Ensure that all earth ground and shield connections are cormrectly bonded in the
panels.

Ensure all equipment is free from all foreign material (Dust, Solder, droppings etc.)

Hardware Visual tions Log:

1 Server Workstation-1 5
2 [Server Workstation-2 [
POWERGRID Representative Alanufacturer Representative
Signature: Signature:
Name: Name:
Date: Date:
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3 ﬂeratar_Wurkstﬂtiﬁ'n—i

with speakers a
4 [Pperator Workstation-2 .

with speakers
5 |[Gateway #1 §
& [(Gateway=2 0
7 Disturbance Recorder PC 0
8 SyslogPC =
9 lstation Ethemet Switch 0

10 Router Cum Firewal &
11 (Color Laser JET Printer ]

12 Dot Matrix printer =
13 [GPS Receiver Unit =
Other applicable
quipments (not listed
bove)

2. |Aux Panel Aux. Panel [
3. |Inverer |
4.  [Modem I3
B |— r
6. B— ]

Other
‘applicable -
anels (not =

isted above)

3.2 SOFTWARE COMPONENTS

The Software to be used will include the following applications/capabilities:
7 The BCUWIED with IEC 61850 (Server/Client) capability,
» HMI & Server with latest Version with IEC 61850 (Client) capability.
» Gateway with latest Version with IEC 80870-5-101 & 104 capability.

POWERGRID Representative Aanufacturer Representative
 Signature: Signature:

Name: Name:

Date: Dhate:
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Configuration files shall be downloaded prior to commencement of tests and shall be the
actual configuration files for individual S/S.

FIRMWARE VERIFICATION

Purpose

To verify and record that the Equipment Firmware used in the FAT.

Procedure

Using Device Display verify all BCU/MNED equipment firmware version.

Firmware Verification Log.

OWsS-1 &

SERVER 1&2

Gateway-1&2

DR PC

Ethernet Switches

Firewall Cum Router

GPS Receiver

Color Laser JET Printer

Dot Matrx Printer

—
=

Voltage Level BCU_BAY
No.

—
. Y

Voltage Level IED's
(IEC61850 Compliant) for
Dia

QOther applicable
equipments (not listed
above)

Note: Record all the TCP/IP Devices & IED devices(Protection, BCU, CSD,
RTCC, etc) model & Firmware version which are connected in the substation

3.2.2 [P ADDRESS VERIFICATION

SCADA Devices - IP Addresses
IP address has to be kept as per the list provided shared by POWERGRID. This
shiould be checked at each device user interface.

POWERGRID Representative Alanufactnrer Representative
Signature: Signature:

Name: Name:

Date: Date:
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Station leve uipment:

| SERVER 1 172 [ 16 | 55 | 1 0

SERVER 2 ]
OWSH1 [
OwWs2 (]
EWS/DR PC [l
SDC1(if Applicable) ]
SDC2(If Applicable) [l
GATEWAY1 ]
GATEWAY2 B
GPS Time Server 1 0O
GPS Time Server 2 ]
 Ethernet Switch 1 [
Ethemet Switch 2._..n I
Event Printer 1
Color Laserjet Printer I
Router cum Firewall 1 M
Router cum Firewall 2 (]
Other applicable
equipments (not [l
listed above)

Protection & Control IEDs:

Note: Record all the TCP/IP Devices & IED devices (Protection, BCU, CSD,
RTCC,etc) model & Firmware version in the substation

POWERGRID Representative Alanufacturer Representative
“S_!gu:ture Signature:

Name: Name:

Date: Date:
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4. TEST EQUIPMENT PREPARATION

The following eguipment is required to conduct the test.

EWS/DR PC installed with all configuration application of IEDs utilized in the
project.

SAS server-1 &2 installed with required SCADA & other softwares as required.
Gateway -18&2 installed with required SCADA & other softwares as required.
NMS software installed in the DR PC

Ethemet switch configured with Preper VLAN, Bridged prionty, Edge port and
managed as required and documented properly wherever applicable.
Hand-held Digital Multi-meter suitable for AC/DC with peak-hoid and continuity
tester

Dhgital Ciamp-on Meter suitable range for secondary current measurement
Three phase Injection KiT (Relay Tast Kit) for supplying 3 phase current and
voltage.

4-20 mA Injection Kit

Protocol Analyzer & simulator as applicable (IEC 101/104, Wireshark & etc)

4 1. TEST EQUIPMENT INSPECTION

Purpose

To ensure that the Test Equipment to be used is operational and has valid calibration.

Procedure

Visual inspection of calibration stickers and certificates. Power up and verification that
uniis areoperational.

Test Equipment Inspection Log:

" 3 Phase Injection Kit - | .

2 Precision Hand-held 0
Digital Multi Meters

3 Digital Clamp-on 8
meter

3 Insukation Resistance B
Tester ] -

4 220V DC Source
for powering up all 7]
SAS Panels

5 4-20 mA Injection Kit ]

POWERGRID Representative Alanufactnrer Representative
Signature: Signature:
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42 POWER CHECKS

Purpose

To ensure that the SAS equipments installed in the panels & control rooms are operating
when connected to the nominal specified power supply (220 V AC/DC).

Setup/Program

Perform the steps below to confirm comect operation of all equipment connected
to the powersupplies.

Procedure
1. Verify that all 220V AC/DC equipments are powered at the nominal AC/DC
supply voltage input. Using & Digital Multimeter verify that the nominal AC/DC
supply voltage is present.
2. Verify that there are no abnormalities seen when the equipment are turned ON.

Power Checks Log:

NA Server-1 ]
NA Server-2 [
NA HivI-1 i
NA HiviI-2 !
NA DR PC [l
NA
NA
MNA
NA

Gateway-1 l
Gateway-2 [
Laser JET Printer ]
Bot Matrix Printer I}
Netwoerking Auxiliaries (Lighting etc), I
Panel LAN Swilches. Gateway

Relays and Wiring -
diagram '

1
2
3
4
5
(&}
7
8
9

—
=

—
—_

Relay Panel

3.FUNCTIONAL TESTING

General Substation Automation System (SAS) is a combination of different bay control
units and protection devices with a central operator placed as Human-Machine-interface
(HMI) and central data storage and acquisition These components and its connections.
are shown In the System Architecture. For SAS-FAT configuration is selected to check

POWERGRID Representative Alanufacturer Representative
Signature: Signature:
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the basic system functions and the co-operation between the different components. The
teslt procedure will show the proper function of the system in general. All decentralized
IO devices (bay control units and protection devices) are provided for this fest. A
complete test of all /O signals (see SAS signal list) is the objective of this test. All
modules are tested by type tests in general and by test routines during manufactunng.

START-UP BEHAVIOR AND SAS SYSTEM AVAILABILITY

rorthe following equipment the start — up times are measured to check the performance.
The timing of the station controllers staris with switching on the power supply and
fimshes after reaching the working condition "RUN". The timing of the Operator
Workstation staris with switching on the power supply. The computer will then start - up
automatically without registering to Windows or manual start of any software  The timing
finishes after reaching the start picture of the application software where the user has
to register with the password. The timing of the Engmneenng PC and Protection
Interface PC starts with swilching on the power supply and finishes afier successful
achievement of the working condition.

Note: This test has to be done when all bays along with all signals have been
configured and the same are reporting in HML.

Server-1

[Switch on the relevant MCB

Sarver-1 Workstation bopts up and SCADA
_starts automatically)

Server-2

(Switch on the retevant MCH

Server-2 Workstation boots up and SCADA
starts automatically )

Operator Workstation 1

(Switeh on the relevant MCB

OWS-1 Workslation bools up and SCADA
siarts automatically)

Operator Workstation 2
(Switch an the relevant MCB -
OWS-2 Workstation boots Up and SCADA

slarts allomaticaliv)

Engineering/DR PC

{Switch on the relevant MCB .
Engineening Workstation boals up and NMS
starfs automatically)

Gateway 1 - Skl
(Switch on the relevant MCB 1 ﬁ-ﬁ@%@?ﬁ%&ﬂ
Gateway-1 Workstation boots up and SCADA L should resume
staris EU[Dﬂ'IﬂﬁC-ﬂ-TEf and Data Tf':]ﬂsmgsr_ﬁlﬂﬂ automatically

to RCC/RLEC should resume automatically) =

=

Data Transmission 10
Gateway 2 NTAMC/RCC/RLDC
(Switch on the relevant MCB ' ‘should resume
autormatically

POWERGRID Eepresentative Alanufactnrer Representative
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Gateway-2 Workstation boots up and SCADA

starts automatically and Data Transmission

to RCC/RLDC should resume automatically)

Complete system start up ] Black Start

Time Synchronization Verification

After start-up of all devices the emor free operation, communication and time
synchronization of components is checked on the SCADA displays.

114 -

| Timie synchronization of Substafion controllers./ PCs 5

Communication with remote control centres

1

2. | Time synehronization of connected |IEDs )
3. | Communication to Bay Control Unit 1
4. | Communication to Protection Devices I
a. Event list pnnter 1
6. Hardcopy color/ Legbook printer i}
7.

52 MONITORING AND CONTROL

521 BCU — DISPLAYS AND HANDLING.

General layout, handling and control of typical feeder BCUs is demonstrated and
checked under this chapter. The displayed SLD is cross checked against the approved

SLG/ Mimic SLD.

Basic/control display for OHL FEEDER [1
Basic/control display for TRANSFORMER 7
FEEDER
Basic/control display for LINE REACTOR o
Basic/control display for BUS REACTOR .
FEEDER "
Basic/control display for TIE BAY/TBC [T
Basic/control display for AUXILIARY System I
Basic/control display for BUS COUPLER Il
Basic/control display for BUS SECTION [
Event list (1
Alarm list Il
Analogue measurement list |7}

POWERGRID Representative Aanufacturer Representative

 Signature: Signature:
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Alarm limits "]
Handling of displays, control
and menu
Changing V. I,f— limits:
-current =limit 1
- current =limit 2
- veltage =limit 1 I
-voltage <limit 1
- frequency =iimit 1
frequency <hmit 1

BCUs for__kV Levsl I}

522 HMI —USER ADMINISTRATION & ACCESS RIGHTS

Access rights form the basis for safety and secunity of the overall system with restricted
access boundanes for monitoning, control as weil as access o specified applications.
Access rights are allotted via usemames with password authentication.

Complete flexibility allows for authorization across varnous screens for viewing access,
specific application access, down to individual switching device operation access.

A mult-level login Active directory is implemented in SCADA. There are 4 different levels
ofaccess, Without login, there is ne possibility to open any display. The differentaccess
levels are implementad as shown in following table:

Purpose

To verify that the OWS & HMI system has Security Classes, that are enabled and
configured properly.

Setup

> Ensure that the HMI Servers are running.
> Ensure that OWS PCs are running.
» Ensure that PCs are connected to the Networi.

Procedure

1. Start Crent, by default the user will be logged in as Blank.
2. Verify that this user class has proper access level as per HMI Security

Classification.
POWERGRID Eepresentative Alanufacturer Representative
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3. Go to any bay detail screen. Venfy if access to tool bar and object controls are
‘according to that allowed in the access level logged in.
4. Repeal sieps 1 to 3 for the other HMI Usernames (Operator, Engineer,

Administrator)

5. Repeat steps 1 to 4 for the other Workstations (OWS-1 &2, Server-182, Gateway-

1&2)

6. Function is tested by clicking on the comresponding butions or switching devices
-and checking of SCADA "No permissien™ — nofifications.

HMI Access Level:

Display System Status & . . -

View Screens Yes Yes. Yes ves [l
Controls — CB, Isolators No Yes Yes Yes E
Acknowledge/Clear = i
Alarmms Nﬂ Yes Yes Yes LI
Change HMI Config. No No No Yes [l
Create/Disable/Delete

User Account No No No | Yes N
Change User .
Profile/Access Level o No No | Yes| D
Maintenance mode No No Yes Yes [l
Reset lockout relay No Yes Yes Yes []
Interlocking bypass No No Yes Yes []
Sync. Check Bypass No No Yes Yes []
Auto-reclosure No No Yes Yes [l
Aute sequence Mo No No Yes [l
Shut down the system No No Yes | Yes [

Automatic Logout

Verify Automatic Logout after 30 min idle time is provided for all access rights.

POWERGRID Representative Aanufacturer Representative
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523 HMI— DISPLAYS AND HANDLING

Check that the displays are in accordance with POWERGRID requirements. General
layout and handling are demonstrated and checked. Overview and control pictures are
cross-thecked against the approved substation SLD.

Purpose

To venfy thal the Single Line Diagram and Bay Detail Screens on the OWS/HMI
system are configured properly and are in correct eperating condition

Setup

1. Ensure that the HMI Servers are running.

2. Log in asan "Operator.

Procedure _ -
1. Verify the tayout of each SLD on the OWS/HMI.
2. Verify the device number, device description and device symbol for each device.
3. Verify all displayed analog and digital values on the detailed bay view screens.
4. Click on each device object and confirm that the respective popup screen or
bay/view detall screen is displayed.
5. Repeat steps 1 1o 4 for each SLD / Detailed Bay View.

HMI Screen Verification

Handling of screen/piciure selection

Display for Station overall SLD

Display for__kV overview:

- kW substation overview

= kV single line diagram view

Display for__kV overview:

- kV substation overview

- kV single line diagram view

CE.LA

Display of Operations counter for PLCC,

Auxiliary LVAC view & control

Firefighting system Signals View & control

Auxiliary DC system view

and Historical)

Dispiay of Measuremnent Trends (Real-time

Display of maintenance mode

Display of safety tagaging

Display of Networl/LAN overview

Display of typical bay communication (Ring) [

Display of event list

POWERGRID Representative

Alanufacturer Representative
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Displﬂy of alarm list i O
[

Handling of screen/picture selection i
Basic/ Control display for Kiosk Air —
Conditioning System -
Basic Confrol display for Online monitoring
System for Transformers & Reactors
Basic /Control display for Control witching -
Device :
Busbar Colouring as per Live condition 5
CVT/CT Menitoring i}
Transformer Bank with Tap changer
Operation
Bay Authority level to be checked from ~
Local/Remote/Station/RCC -
Busbar Colouring for the dynamic voltage E
changes
Note- In case of extensmnfhugmentﬂtlun packages, the exisling make SCADA sj-.rstem
of the substation where extension is proposed shall be used to carry out the validation
of extension bays signals, control commands, etc , with the extension bays configured
as the only bays that exist in the substation. Fnr this purpose, the existing SCADA
system can be installed on a laptop. Further after completion of FAT, the verified SCADA
configuration shall be used for addition into the existing SCADA at site.

2.2.4. INSPECTIONS OF BEMI TYPICAL BAY SCREENS

Validation of electrical views
Purpose

To vernfy that the Single Line Diagram and Bay Detail Screens on the OWS/HMI
system are configured properly and are in correct operating condition.

Setup
1. Ensure that the HM| Servers are running.
2. Login HMIVOWS as an "Operator .

Procedure

Verify the tayout of each SLD on the OWS/HMI.
Verify the device number and device description for each device.

Verify all displayed analog and digital values on the detailed bay view screens.
Click on each dewceﬂhjeét"and confirm thal the respective popup screen or
bay/view detail screenis displayed. '
. R eat sts 1to4 furea::h SLD!Detmled Ba "u"iew

- i

POWERGRID Representative Alanufacturer Represeniative
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~ kv LINE FEEDER -
KV TRANSFORMER FEEDER i
—__ KVBUS REACTOR o
~ KVLINE REACTOR o
e 0
e — 1

KV LINE FEEDER [

kV TRANSFORMER FEEDER I
KV SHUNT REACTOR I
_ kKWBUSREACTOR [

Note:

1. Verify Controlling of each equipment and status of changes.

2. Verity that SW interlock — Normal/Bypass
3. Safety Tagging for each bay checking

4. AR ON/OFF command checking

5. CSDIN/OUT checking

6. 86 Reset/Operated checking

7. CB 3 Pole & single pole checking

525 GIS GAS MONITORING VIEW

Purpose

In this section we will verify that the GIS Gas Monitoring view screen is represenied as

per requirement and in line with relevant SLDs.

GI1S Gas moenitoring View verification

and GSLD in dynamic color in nature.

Verify that the "GIS Gas Monitoring view® screen is displayed on the HMI |

Verify that the "GIS Gas Monitoring view” 1s in line with the Gas
Compartment scheme.

Simuiate SF6 Stage-1 Alarm from BCU & verify it is report as events

POWERGRID Representative Aanufacturer Representative
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... Desgripton -
Verify that this is detected and is displayed in the view E
Simulate SFO Stage-2, 3 & 4 Alarm from BCU & verify that this is detected -
and is displayed in the view and as well as reporled as events.

Verify that Gas Pressure 1s indicated for each compartment (if Applicable) 0

5.2.6. VALIDATION & VERIFICATION OF SIGNALS ON SCADA HMI/GATEWAY
Purpose

To venfy that the signals as per the approved signal list provided by POWERGRID
have been comectly configured and are appearing on SCADA HMU/GATEWAY as
desired.

Prerequisites forthe Validation

1. Approved SCADA Signal list for HMI/Server for Substation level
2 Approved RCC-SCADA Signal ist for NTAMC for Gateway
3. Goose signal list (Signals between IED, Mac id, APP id, VLAN) by vendor

HMI/NTAMC SCADA Signal Venfication

The Detailed signal list based on which the SCADA configuration has been prepared
shall be taken and each signal shall first be validated by simulating "HIGH" and "LOW"
states one by one (e.g Maming of each signal, appearance of “Valid®, Resst/
Sel/operated/Healthy, elc status as per the appearance of on-screen validity shall be
checked). Any signal appeanng as “unknown” / “invalid” shall be flagged and
configuration shall be medified for proper validation.

Typical bays to be created in SCADA configuration for each feeders and any changes
in any bays should be reflected in all bays. Signal list for each typical bay must be
configurad with sufficient spare with each IEDs standard so that changes in any of the
Typical should refiect in all the ather bays.

After validation of signals under SCADA configuration, various protection functions and
appearance of the desired signals on SCADA HMI shall be verified

For certain signals (having Integer type atinbute), the on-screen display of text depends
on the value feiched from IED, (e.g. Auto-reclose status from function RREC
wherein the value of AutoRecSt 1 denotes ready, 2 denotes Auto-reclosure in-
progress, etc)

All types of text displays with different inputs shall be verified by simulation of the state
and their naming should be configured In user understandable manner. (e.g. Auto-
reclose status from function RREC wherein the value of AutoRecSt 1 denotes
ready so text should be “Auto Reclose Ready”, etc)

Note:

POWERGRID Eepresentative Alanufactnrer Representative
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1. For verifying the HMI/SCADA signals for each bays, the simulation may be
done from the respective devices. If the devices are not available due to
unavoidable situation, same may be done using the Simulators like Omicron
Scout, IEC browser etc.

2. For extension/Augmentation projects, The existing project typical has to be
taken as reference and configuration has to be done accordingly to reflect
the existing projects signal name & appearance.

GATEWAY DATABASE CONSISTENCY CHECKS

There are three |EC-104 ports on each Gateway for communication with NTAMC,
Backup NTAMC & RTAMC Centrol Centers. Reporting of all signals is required to
checked on all six ports through database consislency checks as per the procedure

below.

|[EC Master Simulation Software is to be connected on each port one by one and data Is
to be polled through General Interrogation. Cutput from all six ports consisting of all data
points-with IEC-104 address and ASDU to be dumped in an excel file and (o be checked
for count of signals with identical reporting. Mismalch ifany between all six poris to be

rectified.

After successiul completion of this test, no modification of database 15 allowed.

Description

Checked

Comments see
log sheet no.

Fingl Database Version

Gateway Database Consistency

Host firewall of remote gateways shall be enabled and configured as per baseline

configuration
| ?Q_E'ERGR]D_I_{_@ mentaﬁvg_ Manufactnrer R‘EEres'P_nl ative
Signature: Signature:
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Control Authority Transfer Signal Verification:
For Main System:
STATUS- STATUS - STATUS- CHECKED Comments
MAIN MAIN MWIAIN g
CONTROLON | CONTROLON | CONTROLON tog sheet no.
NTAMC ATAMC BNTAML
COMMAND
FROM SCADA
FOR MAIN SET RESET RESET -
SYSTEM '
CONTROL AT
NTAMC
COMMAND
FROM SCADA
FOR MAIN RESET SET RESET
SYSTEM
CONTROL AT
| RTAMC
COMMAND
FROM SCADA
FOR MAIN RESET RESET SET :
SYSTEM -
CONTROL AT
BNTAMC
DEFAULT SET RESET RESET ]
STATUS
POWERGRID Representative Alanufactnrer Representative
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For Awaliary System:
STATUS-AUX | STATUS-AUX | STATUS-AUX CHECKED Comments see
CONTROL ON | CONTROL ON | CONTROL ON log sheet no.
NTAMEL RTAMC BNTAML
COMMAND
FROM SCADA
FOR AUX SET RESET RESET .
~ SYSTEM
CONTROL AT
NTAMC
COMMAND
FROM SCADA
FOR ALX RESET SET RESET =
SYSTEM
CONTROL AT
RTAMC
COMMAND
FROM SCADA
FOR AUX RESET RESET SET .
~ SYSTEM
CONTROL AT
BNTAMC
DEFAULT SET RESET RESET B
STATUS

Buffer Synchronization between Main and Standby Gateway:

Substation Gateways are fo be configured in Hot-Hot mode ie all six remote
communication ports are always ready for transmitting data to the master stations (Mamn
NTAMC, Backup NTAMC, RTAMC). Al an instance, 2ach conirol center polls only ane
of the gateway independently. Bunng gateway switchover from control center, it is to be
checked that the signals which have been reported In real ime from previous gateway
should not report again as buffer event from second gateway. Buffer signals must be
synchronized between bath gateways.

POWERGRID Representative Alanufactnrer Representative
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Date: Date:
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e Substation Automation System
Buffer signals reporting CHECKED Comments see

log sheet no.

Check Signals reported In real time
at SCADA from main gateway and
switching overto Standby Gateway
(Check for each Master one by
ane)

Previous eventalready
reportad by Main
Gateway should not
report from Standby
Gateway buffer

at SCADA from Standby gateway
and switching over to Main
Gateway (Check for each Master
ane by one)

,Chenk.ﬁ_ignaiﬁ,re-ﬁﬂrted in real time

Previous events already
reporied by Standby
Gateway should not

report frem Main
Gateway buffer

Check Signals reperting from
buffer after restoration of the jink
with master station (Check for
each master one by one from both
gataways)

Pravious evant should
report as buffer as per

buffer event capacity

GOOSE Signal Verification

For all the IEDs subscribing ¢ GOOSE messages from other IEDs (e.g BClUs,
Protection), which are used to perform legical actions, the appearance of GOOSE fail /
GOOSE trouble alarm shall be configured and verified by making one of the GOOSE
message absent, to which the |ED subscribes. (Note: Wherever GOOSE messages
configured should be ensured with quality tag configured and failure of the
GOOSE signal should reflect in respective subscribed IED as invalid, and alarm

appears in SCADA).

The Voltage selection logics for ICTs & Rector feeders, utilizing GOOSE messages shall
also be verified by simulating vanous switchgear status, which change the selected

voltage.
Note:

1-

Each GCB of the IEDs has to be verified for every device for the VLAN, App id,

Mac id as per the Goose Signal list documentation. Unused GCB/RCB may be

may be removed.
2.
node.
=

reception for process bus/digital substation.

Wherever available, GOOSE supervision shall be done using LGOS Logical

GOOSE dashboard may be prepared in HMI for easy monitoring of GOOSE

POWERGRID Representative Manufacturer Representative
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52 7 VALIDATION OF HISTORICAL TREND
Purpose

To verify that the Trend in the OWS/HMI system are configured properly and are in
correct aperating condition.

Setup
Ensure that the HMI servers are running. Go to Trend Screen.

Validation of Historical Trend on OWS/HMI

1 | Verily all Analog signals on trend screen for each feeder -

configured.

2 Verify that the trend curve cn HMI screen for different .
analog signal has different colors. -

3 | Verify that the Time Scale for trend curves are user setiable. 3
Verify that EHV Lines/ ICT/Reactors/Bus/ LVAC have
4 Predefined trend of current, active and reactive power. B
Bus have Predefined trend of voliage and frequency.

5 Data archive retrieval is to be checked for proper display of
old records

52 8 VALIDATION OF REPORTS FUNCTION
Purpose

To verify that the Repnrts Functions (Histonical Report) in the OWSIHM] sysiemare
configured properly and are in correct operating condition.

Setup
1. Ensure that the Client & Server is running.
Historical Event Report

Generate some Digital / Analog events in BCU.

Click on the Reports button present on the HMI/OWS Screen.

Select the Range of date by selecting the Start Date and End Date.
Verify whether the same generated evenis have been produced in the
Historical Report.

bW

POWERGRID Representative Alanufacturer Representative
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Daily Report (Hourly Instantaneous Value of Analog Data Points)

Inject Voltage & Current through 3 Phase Injection Kit to any BCU

Verify the values on the detailed view of the selected BCU.

Select the daily Report Bution of line BCU

Verify the daily Report have produced Hourly instantaneous Value of the
selected BCU. The Maximum and minimum instantanecus value of each
selected parameter (with time) shall alsobe ncluded in the report. This time-
tagged max and min data shall be generated from the Trend data of the BCU.
5. Data archive retrieval is to be checked for proper display of old records.

i ol N

Operation Reports:

Apart from Historical and trend reports of analog values, reports in specified formats as
per the requirement of POWERGRID system operation is also to be generaied in the
standard format provided by POWERGRID. The reporis will be periodic logging
(15min/01 hourly/ 04 hourly/ 08 hourly etc) of analog/ digital values.

The following reports must be covered as a part of the Reports in prescribed format as
per POWERGRID.

EHV Feeders (Line, Transformer, Reactor, etc)
Transformer Feeder & Reactor Temperaturas
Online Monitering equipment values

LV System — AC switch board values

Kiosk Tempsratures

Batiery charger

PLCC/DTPC Counter readings

Circuit breaker counter recordings

LA counter recordings

© 0 NS W

5.3. SCADA COMMUNICATION

In this chapter the communication to SCADA via IECT101/1EC104/1EC 61550 will be
checked. A detailed information test (control authority, commands, and indications) will
be done in the chapter following this: SCADA-interface s simulated with test program
IEC-Test running cn two laptops. With the test program the protocols IEC-101/IEC-104
as well as IEC-61850 can be simulated. Detailed redundancy tests will be performed
under chapter 5.17.

Communication checks for
-spontaneous information
-general interrogation

time stamping of indications N

POWERGRID Representative Manufacturer Representative
Signature: Signature:

Name: Name:

Date: Date:

Page 29 66



Doc: PG/CC/SASFAT,

any data from IED

-Check response/ refresh time of reporting

54 CONTROL TESTS

Control is possible from Control Panel/LCC

Board, BCU, Operator Workstation (1 or 2)

and NTAMC/Backup NTAMC/RTAMC. Dunng the test all check back indications from
switchgear devices will be simulated by an /O simulation box_ Preconditions for controls
are cormect switching conditions (synch-check and interfocking). Switching the relevant
local/remote switch will be displayed in the event list.

| A. Control from mimic board
The mimic board is implemented in the cubicle

B. Control from BCU

Changing the status of local/remote switch on
BCU raises an event-on-event list. Control from
BCU is only possible if local/remote switch on.
BCU is in local pesition and local/remote switch
on mimic board is in remote position. In this
position no control from Operator

Workstation and SCADA is possible_

C. Control from Operator Workstation

Changing status of local (SCADA) / remote
(SCC/RCC) butten on Software screen raises an
event-on-event list Confrol from Operator
Workstation is only possible if control is
switched fo local position and localiremote
switch on BCU in Remote and mimic board is in

POWERGRID Representative

Alanufacturer Representative
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remote position. In this posifion no control from
SCC/RCC is possible.

D. Control from SCC/RCC

Control from SCC/RCC is only possible if all
localiremote switches per bay (on bay- and
station level) are in remote position and Local B
SCADA in Remote position.

SCC/RCC interface is simulated with test
program |EC Test

5.5 CONTROL METHOD

Control of switchgear shall be done from the detalled bay display diagrams in
OWS/HMI. The method of man machine dialogue shall be a multi-stage procedure with
verification to ensure secunty of confrol.

- Selection of switching device =

- Appearance of selected device control .
window )
- Selection of swilching direction
((epen/close) =
-Change of the selected device symbal o
(flashing in selected control direction)
- Execution of the control [
- Passibility of cancellation at any time 0
-~ Time out of control mode If operator fails to
respond

- Bypassing the command for
interlocking/Synchorcheck wherever
required

L Spurce of control appearance in event list

- Double object control blocking function for
control from HMI/ SCADA level

-

-

56 CONTROL OF DUMMY CIRCUIT BREAKER

Check of dummy circuit breaker §
function
POWERGRID Representative Aanufacturer Representative
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57 CONTROL OF CIRCUIT BREAKER

“CLOSE" and "OPEN" operation of typical circuit breaker is tested by giving a command
from BCU or HMI and checking of the command execution. At the same time, the
respective check back indication of switching peosition is checked at the BCU and HMI
The correct regisiration in the event list will also be tested. All the bays for each voltage
level will be checked. Furthermare, some faults will be simulated (e. g. control authority,
CMD interiocked, CMD monitoring time). RCC SCADA interface i1s simulated with test
program IEC-Test. ' ' ' ' ' '

Circuit breaker

1
1

Control/Display BCU =
765kV [Control/Display HMI =
Contral/Display RCC
HMIINTAMC event list 3 2

OO m
5 1) [ 1 )

Circuit breaker

Contral/Disptay BCU
400kV |Control/Display HMI (i
Control/Display RCC 7
HMI/INTAMC event list - =

|

[0 L3 e
L 2310

Circuit breaker

Contrel/Display BCU
L kV |[Control/Display HMI g
Control/Display RCC 3|
HMI/NTAMC event list -

I
]

!
[
5 ()% [

58 SYNCH-CHECK

Synchro check-function is parameterized in the BCU Therefore, control is demonsirated
from bay control unit for functionalityv-check_  Positions of bus bar voltage transformer
discennecting switch are simulated by an I/O simulation box and bus bar voltage by a
test set (2.g., Relay Test Kit).

Purpose

To verify that incoming and Running (Reference) voltages are within the synchronizing
range before the circuit breaker can close. The circuit breaker will not close if any of the
limiting parameters is not within the check synchronizing range. For practical reasons
this FAT will not include the testing of Running Voltage selection for the Synchronization,

POWERGRID Representative Alanufacturer Representative
Signature: Signature:

Name: Name:

Date: Date:

Page 32)66



Setup

1. Set up the BCU to check synchromizing ranges as follows:

« Phase Differences Specification squrement stales Phase Difference shall
not exceed 30° {1°Hysleresis)

« \Voltage Difference Specification requirement stales Voltage Difference shall
nol exceed 10% (2% Hysleresis).
Frequency difference 0.1 Hz (Connected Syslem)

2 '?-ei up the 3 Phase Injection Kit to supply the Running Voltage & Selecled
Voltage to BCU TMU card(CT/NVT card).

3. Sel up the 3 Phase Injection Kit lo the following lest cases:

Chat:k ck Synchronization Test Setiings

020

400

1 No 0
2 012 400 No [l
3 D10 200 No 0
4 0.00 200 No 0
5 0.09 17.0 No §
& 0.10 16.0 No 0
7 0.10 15.0 Yes 0
8 Bb.05 10.0 Yes ]
Procedure

1. Select a BCU and corresponding Circuit Breaker to Test

2. Using the 3 Phase Injection kit, inject the Running & Selected Voliage to the

BCU and apply the differences as shown in the above table

3. Open the Detailed view of the selected Bay on the HMI and verify ihe voltage

references.

4. Initiate the CB Close Request.

s. Verify that the Gircuit Breaker closes only when the configured settlngﬁ are.

satisfied.

765KV Circuit Breakers '

101 M|
T02 ]
POWERGRID Representative Aanufacturer Representative
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Substation Automation System
400KV Circuit Breakers
401 ]
402 0

The above check sync vernification Is to be carmried cut for all possible voltage selection
logics for synchronization (e.g, for main bay breaker connected to Bus 1 in one and half
scheme, Bus 1 Voltage- Bus 2 Voltage, Bus 1 Voltage - Feeder 1 Voltage, Bus 1 Voltage
— Feeder 2 voltage, as may be required in the scheme). These possible voltage selection
conditions are required to be simulated either by simulated switchgear or by simulating
GOOSE messages published by other BCUs, which are requiredin the selection logic

Synchro-check & Synchronism Check

Purpose

To verify that when the following conditions are met, the Synchro-check logic permits
the Immediate closure of the Circuit Breaker.

Dead Line-Dead Bus

« Dead Line-Live Bus
= Live Line-Dead Bus
=« Live Line-Live Bus
Setup
1. Set up the BCU to check synchrenizing settings as follows:
= Presence of Line Voltage (Param1) — 70%
« AbDsence of Line Voltage (Param2)}— 20%
» Presence of Bus Voltage (Param3)— 70%
« Absence of Bus Voltage (Param4}— 20%

Procedure

The absolute values of the two voltages (Vine Viousbar) must be above or below settable
thresholds, to permit the circuit breaker closing. The following voltage controls are
available:

Viine- No Voltage and Vbustar- No Voltage — (Dead Line-Dead Bus)

Viine- No Voltage and Vhusbar- Healthy Voltage — (Dead Line-Live Bus)
Viine- Healthy Voitage and Vbusbar- No Voltage — (Live Line-Dead Bus)
Viine- Healthy Voltage and Vibusbar- Healthy Voltage — (Live Line-Live Bus)

L SN S

With Healthy Viine and Healthy Vbustar TRUE if the measured voltage is above the
threshold V= (param 1 and param 3), and No voltage Viine and No voltage Vbusbar

'POWERGRID Representative Manufacturer Representative
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TRUE if the measured voltage is below the threshold V< (param 2 and param 4). These
thresholds are given in % of the nominal voltage value, updated at CT/VT board level.

The selection of the voltage control is made during the configuration phase.

oltage

IIn case of the absence of both voltages |
DL-DB

2. Viine- No Voltage and Vbusbar- No Yes

DL-LB
busbar- Healthy Voltage

EE: case of the absence of one of the two

oltages i & Viine- No Voltage and Yes

LL-DB
busbar- No Voltage

En case of the absence of one of the two

oltages i & Viine- Healthy Voltage and Yes

n Case of the presence of both voltages
LL-LB  j.e. Viine- Healthy Voltage and Vbusbar- No
althy Voltage Sst beyond ranges

ynchronism ranges

In Case of the presence of both
LLLB oltages Viine- Healthy Voltage and
' busbar- Healthy Voltage Set within

Yes

Displaying and Handling- BCU

Displaying and Handiing- HMI

Live line — dead bus [

Dead line — live bus i

Dead line— dead bus [

Live line — live bus with fulfilled .
sync

conditions (Vdiff, fdiff, angle) [l

59 CONTROL OF ISOLATOR AND EARTHING SWITCH

"CLOSE" and "OPEN" operation of high voltage switching devices are tested by giving
a command fromBCU or HMI and checking of the command execution. At the same

POWERGRID Representative Aanufacturer Representative
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time, the respective check back indication of switching position is checked at the BCU
and HMI. The correct registration in the event list will also be tested. All bay for sach
voltage level shall be checked. Furthermore, some faults will be simulated (e.g. control
authonity, CMD interlocked, CMD monitoring time). NCC/RCC-interface is simulated
with test program IEC-Test & svent hist also recorded.

SCADA-interface is simulated with test program IEC-Test wherever required.

INTERLOCKING (BAY AND STATION BASED)

Control of switchgear devices is only possible if all interlocking conditions are fulfilled.
Interlocking conditions are shown in circuit manuals of local control cubicles (For
drawing nos. see chapter 2. 1) Generally, for demonstration of interlocking the conirol
can be done from bay control unit. As the complete feeder interlocking is checked during
SAT of BCU together with pnmary switchgear, only some selected general functions are
stiown. Paositions of relevant breakersfisolators are simulated by a hardwired /O
simulafion box. The interlocking logic and status for each switchgear should be
visibleto the operator on OWS/HMI beforehand while operating the respective
switchgear. The validation of interlock condition shall be performed based on the
interlock logic visible an the screen.

Maintenance mode _. :
Switchgear interlocking ] ]

HMI-display of interlocking cundftihns-aiﬂngﬂ
with signals for each switchgear device I

SWITCHING SEQUENCES FOR GIS (IF APPLICABLE)

Switching sequences are initiated and controlled from the Siation Controller. The
preconditions for swifching sequences are parameterized in BCU. The interruption of
the switching sequence can occur due to missing one of the preconditions, either synch-
check or interiocking. Correct switching and the corresponding feedback indications will
be checked Randomly, some interlocking conditions will be done in such a way that the
switching sequence will be interrupted. The effect will be that the system will wait for the
command running time to terminate. In the event, a list of negative feedback will be
recorded indicating the reason for not executing the command i.e., cause of not
executing command.

CONNECT OHL FEEDER TO BB1: |
closing of Isolators & CB
CONNECT OHL FEEDER TO BB2:
closing of Isolators & CB
DISCONNECT OHL FEEDER

(Bay):

opening of Isolators &CB

CHANGE BUSBAR:

POWERGRID Representative Alanufactnrer Representative
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closing/apening of Isolators
ICLOSE BUS COUPLER :
closing of isolators & CB
OPEN BUS COUPLER :
Opening of Isolators & GB

DIGITAL RTCC FUNCTIONS (IF APPLICABLE)

The Digital RTCC Functions view shows information about the transformer feeder (ICT1-
ICTn) of the station. Information about the tap position. Using the control button, a tap
position control window will appear It can be chosen between the automatic and
manual mode. The tap position of each transformer feeder can be changed with the
top/down slider by using the manual mode. The exit button closes the window.

- Selection of transformer feeder E
- Appearance of selected window [l
- Selection of control mode (aute/manual) [l

- Send TAP rise/ lower command in manual 13

-Checking of Master-Follower/ independent o
mode -
-Checking of Other RTCC Functions(like
WTI,0TI Tempt, Cooler bank events, cther 3
canfigurad alarms etc)

EVENT PROCESSING

Events are displayed in chronological order in the event list. All events have date and
time tag. Selection of event list on Operator Workstation will show the latest page with
the newest event on icp and the sorting should be ensured.

Events [ist should have white background & include all the alarms. . The creation of a
reduced list is possible by filter function. Transient conditions (i..00/11) will not generate
an event, unless a time delay is exceeded it Should be ensured particularly in CB,
Isolator, Earth switch & other events whers change of events takes in prescribed time
to avoid flooding of information. '

Purpose

To verify that the Events Points are configured properly and in correct operating
condition.

Setup

POWERGRID Representative Manufacturer Representative
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1. Ensure that the HMI Servers are running.
2. Display the Event Screen

Procedure

Select a Digital Input Point from one of the BCUs configured as an Event,
Change the state of the Selected Input

Verify that an Event is displayed on the Event Screen with proper descnption and
Tma stamp. : . | il L .
Time format should be configured as 24hours{hiummss.000).

Acknowledge this alamm.

Go to the BEvent Screen and verify that this alarm 1s displayed in the list.

Verify that the same has been printed on the Dot Matrix Printer.

Repeat Steps 1 to 6 for the All the digital Input as per the signal list.

W

® N o b

gement on OWS/HMI

Validation of the Events and Alarm Mana

1 | Venfy that separate logs are avallable for alarm and events [

5 | Venfy that suitable filters (sorting by date, fime eic) are

provided for both alarms and events

Verify that an Alarm and Event is displayed in the Alarm and

Event Screen with proper description and Time Stamp

Verify the alarm acknowledgement facility and verify that their

4 display changes in alarm viewer according to the alarm status.
Persisting alarm shall be distinguishable from acknowledged

alarms.

Event Processing
L BCU [
L HiMI Il
Time tagging
- BCU n
Filter function- date/time
- message text
- alarm group 1
Check naming convention of one
typical feeder according signal list
- hierarchical name -
-signal name [|
514 ALARM PROCESSING
POWERGRID Representative Alanufacturer Representative
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Alarms are disptayed in chronelogical order in the alamm list. Selection of alarm list on
Operator Waorkstation will show the latest page with the newest alarm on top of the line.
Coloring depends on alarms status (RAISED — RED , CLEARED- GREEN, AND
ACKNOWLEDGED- YELLOW). Acknowledgement of slarms dependents on
permissions ievel (see 2.4 2 2 "HMI — USER ADMINISTRATION & ACCESS RIGHTS)

Purpose

To verify that the Alarms are configured properly and in carrect operating condition.
Setup

1. Ensure that the HMI Servers are running.
2. Display the Alarm Screen.

Procedure

1. Select a Digital Input Pomt from one of the BCUs configured as an Alanm.

2. Change the state of the Salected Inpuit _ '

3. Verify that an Alarm is displayed in the Alarm Screen with proper description and
Time Stamp.

4. Time format should be configured as 24hours(hhimm:ss:000).

5. Acknowledge this alarm.

6. Verify that the same has been printed on the log Printer.

7. Repeadat Steps 1 to 6 for the several Digital Input

Alarm Processing (RED)
- BCU []
- HMI [

Time tagging
L BCU
L HMI

Filter function- date/time
-message group
-message texi
- alamm group

Permission of acknowledgement
Alarm raised: YELLOW FLASHING
Alarm cleared: GREEN

Alarm acknowiedged: YELLOW

Alarm list filtering function (Date & Time,
Bay No.)

OO

O |/Cop ) OO g
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515 ANALOGUE MEASUREMENT HANDLING

Correct displaying of analogue values is checked on the screens of BCU and HMI. A
change of analogue quantity is reported to the SCADA master system. Correct displaying
of power flow convention is defined and checked Measursments will be tested from
BCU (in feed by a relay test set) as well as from BCU -

Displaying of analogue values
L BCU [
+ HMI [
Power flow convention []
Fieal time trends O
:g‘::f"’““‘““‘ ofeash  orsd: Checked
CT Ratio: 3000A/1A * 3
400KV/110V = 0]

VT Ratio:

11A

635V
31.75V
635V
70V
110V
POWERGRID Representative Aanufacturer Representative
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Comments sea log sheel no.
*CT & PT Ratio as per approved drawing

—80° 05

OIl Temperature °C M
Winding Temperature HV °C B
Winding Temperature IV "C 1
Winding Temperature LV *C Iy
Oil Temperature  *C m|
Winding Temperature HV*C | 0
Winding Temperature IV °C 5
POWERGRID Representative Aanufacturer Representative
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Winding Temperature LV °C 0
i |
Dutside Temp(“C) ]
Outside Humidity % [
SCADA Room Temp (°C) [
Telecom Room Temp(°C) [l

Battery Room Temp(*C) [

ISPR.._ Temp(°C) ]

SPR... Temp(°C) [l

Current 220V DC10O/P ... [ A i
Voitage 220V DC10/P .. |V m|
Current 220V DC20/P .. |._A O
Voltage 20V DC20P ... |..V £l
Current 48V DC 1 O/P ... = W
Voltage 48VDC10/P ... |V !
Current 48VDC20P .. |..A 0
\oltage 48V DC 2 O/P . LV O
[MSB Incomer-1 Votlage o i
IMSB Incomer-2 Votlage ~ |... V O
POWERGRID Representative Manufacturer Representative
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SB Bus-1 Votlage oW O
IMSE Bus-2 Votlage LV 0
LVAC Incomer-1 Votlage iss M B
L\VAC Incomer-2 Votlage .V [
LVAC Bus-1 Votlage Y B
LVAC Bus-2 Votlage Y [
IMSB Incomer-1 Current LA O
IMSB Incomer-2 Current A ol
ILVAC Incomer-1 Current | A o
LVAC Incomer-2 Current LV [l
LVAC Bus-1 Votlage Y B
LVVAC Bus-2 Votlage .V m|
Diesel Generator Voltage ... |V I
Diesel Generator Current . | A M

[
ﬁﬂ-ner Aux system 0
easurements if any

516. CHANGING OF ALARM LIMITS

For supervising the analogue values each measured value shall have high and low alarm
limits availlable_ It shall be possible to set each limit independently at the BCU stage.
When an alarm limit is detected as having been transgressed an alarm shall be
generated and the value displayed on the VDU shall beidentified as in alarm status by
use of color or other means to the approval of engineer.

- upper limit: 107% of nominal value i
o - lower limit: 95% of nominal value ]
Voltage : — .
_ processing of alarm linits (color) O
- hysteresis: (]
POWERGRID Representative Aanufacturer Representative
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- alarm dead band I3

Current Level

_ 1=t ypper limit: 1000A for 400&765kV level| [
_ 2% ypper limit 1500A for 400&765KV

- processing of alarm limits (celor) []
- hysteresis "

Freguency

- upper limit: 105% of nominal value I3
_ lower imit: 25% of nominal value [
- processing of alarm limits. (color) [
- hysteresis "

5.17. REDUNDANCY AND DIAGNOSTIC FUNCTION

The SAS system is designed for a hot/hot configuration. To fulfil this functionality
following test will be performed:

517.1. SAS — SERVER REDUNDANCY

Purpose

IR case of server fallure the connected HMI operator workstations must switch to the
healthy server

Setup

Ensure seiup as perapproved SAS Architecture Drawing.
Procedure

y X8

Ll ot

R I

With both Servers operational, verify that Clients are connected with their
respective servers &can perform normmal functions 1 e  open different screens,
alarm & trend screen.

On OWS-1 (Server1), Close the Server1 Application.

Check that the Alarm appears on the client

Observe that Client1 is now connected with the Server2.

Start the Server| application on OWS1, observe that Client1 is now connected
with the OWS1 afier some defined period of interval

On OWS-Z (Server2), Close the ServerZ Application.

Observe that Client2 are now connected with the Serveri.

Check that Alarm appear on the client

Start the Server2 application on OWS2, Observe that Client2 are now connected
with the OWS2after sorme defined perod of interval

Shutdown & Startup of Servers

Purpose

POWERGRID Eepresentative Alanufactnrer Representative
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To verify that the HMI Redundancy is operational during the shutdown of the active
server.

Setup

Ensure setup as per approved SAS Architecture Drawing.

Procedure

1. With both Servers operational, verify that OWS-1 relate to Server-1._

2. Shutdown Server-1. Observe that OWS-1 is now connected with the Server-
2 and receives communications from the remote devices.

3. Startup Server-1 . Observe that there is no interruption to the Bay Level Devices.
Resiart the Client

4. Observe that Client is now connected wilh the Server-1 (Pnmary Server) and
receivescommunications from the remote devices.

5. Shutdown Server-2 Observe that OWS-2 is still connecled with Server-1.

6. Startup Server-2. Observe that there is no interruption to the Bay Level Davices.

Server1 faulty:
Disconnect Serveri from LAN and generate new
inputs (events and alarms) on BCU. Initiate control
of any switching device.
« Check switchaver of connected HMIs to Server 2 R
« Check updating of information N
eveni/alarm/analogue appearance on HMI 1& 2
« Check execution of command -
« Check appearance of event/alarm
« Check fault indication of Server 1

Server2 faulty: (Serveri healthy again)
Disconnect Server2 from LAN and generate new
inputs {events.and alarms) on BCU. Initiate control
of any switching device.
+ Check swifchover of connecited HMIs to Server 1
« Check updating of information
event/alarm/analogue appearance on HMI 1 &2 &
» Check execution of command 4
« Check appearance of event/alarm L]
» Check fault indication of Server 2 N

5.17 2. HMI OPERATOR WORKSTATION REDUNDANCY
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Each HMI cperator workstation I1s independent of the other operator workstation and in
case of failure the second workstation remains operational

HMI 1 faulty
Discennect HMI1 from LAN and generate
newnputs (events and alarms) on BCU.
Initiate control of any switching device:
» Check updating of information on HMI 2
» Check execution of command
« Check appearance on dof printer
» Check fault indication of HAMI 1

I
I
[}
[

HMI 2 faulty (HMI 1 healthy again)
Disconnect HMI2 from LAN and generale
newinpufs (events and alarms) on BCU.
Initiate control of any switching device.

» Check updating of information on HMI 1

» Check execufion of command

» Check appearance on dot printer

« Check fault indication of HMI 2

Ml 1 and HMI 2 healthy again
heck database synchronizing

Alanufacturer Representative
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517 3. ETHERNET SWITCH CONFIGURATION

Purpose

To vernfy that

Praper configuration of Ethemet switches at the Station & Procass leval.

To enable proper ning formation of the Ethemet switch in station & Process level

To Document the Ethernet switch configuration considering the proper function of
Ring network.

Typical Procedure:

All IEDs & TCF/IP devices which are connected to non-RSTP ports, such parts should
be configured as Edge port.

Edge port should not be enabled with RSTP or Auto to reduce the ethemst switch
processing.

Only Point to Pomt port should be enabied with RSTP

Other than Edge port, all other unused ports should be disabled.

Point to Point part & Discarding poert need to be praperly connected as per the System
architecture.

Ensure Bridging priority, Edge port, RSTP, VLAN configuration in Root & Non-Root
Ethemet swilches should be as per project requirement & Documented as below
given example.

POWERGRID Representative Alanufactnrer Representative
Signature: Signature:

Name: Name:

Date: Date:

Page 47 ) 66




1"

8192 No 2 No | | As per Network requirement

1l K404 1
2. | +R40D4A K404 2 2192 No Yes No Yes | As per Network reguirement
3. | +R404A K404 3 §1492 Na Yes No Yes | As per Nsiwork requirement
4 | +R404A K404 4 5192 No Yes No Yes | As per Network requirement
o, | +RAD4AA K404 7] 8192 Yes No No No | As per GCB Table
6. | +R404A K404 & 8192 Yas No No No | As per GCB Table
7. | +R404A K404 7 8102 Yes No No No As per GCB Table
8 | +R404A K404 8 8192 Yes No No No | As per GCB Table
9. | +R404A K404 g 8192 Yes No No No | As per GCB Table
10 | +R40D4A K404 10 2192 Yes No No No As per GCB Table
11. | +R404A K404 11 8192 Auto Auto | Disabled | Yes | Default/Not applicable
12| +RA04A | K404 12 | 6192 | Auto | Auto | Disabled | Yes | Default/Not applicable
13 | +R4A04A K404 13 8192 Auto Auto Disabled | Yes | Default/Not applicable
14. | +R404A K404 14 8192 Autc Auto | Disabled | Yes | Default/Not applicable

Note Control Room Switches has o be Kept as Root Bridge Switch and rest of the switch has to be followed the
RSTP Philosophy. SAS Architecture has to be updated with these number if possible for better clanty.

qtumeﬂl ch' port configuration - _
-IP address of the swilch, Bridge numbering, VLAN, IP address, Edge port of as per Il
project requirement considering GCB & considering Ring system
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5.17.4. NETWORK REDUNDANCY

The reliability and secunty of the redundant LAN configuration will be checked.

Purpose

To verify that

« Ethemet connections in the Substation Automation System are functional and
running.
» LAN Switch Redundancy is functional

To establish that in the event of a loss In communications. the SAS device is OFFLINE.
Whenthe communications link is restorad, the SAS device is automatically back fo ON-

LINE

ETHERNET LAN REDUNDANCY CHECK

1. Choose a Switch in the LAN. Let it be Switch B in below fig having switches A & B
adjacent to it. There are two ports, 3 & 4 of switch B connected to two ports, 1 & 2
of switch A Similarly there-are 2 other ports in switch B, 5 & 6 connecied to poris
7 & 8 of switch C (as shown in figure),

1 3 5 7
Switch A Switch B Switch C
2 4 & 8

2. Onswitch B Bisconnect port 3 LAN cable. Verify that no device in the entire system
fails to communicate.

3. Onswitch B Disconnect port 4 LAN cabie. Verify that no device in the entire system
fails to ecommunicate.

4. Onswitch B Disconnect port & LAN cable. Verify that no device in the entire system
fails to communicate

5. On switch B Disconnect port 6 LAN cable. Verify that only those devices, which

~are connectad to switch B, fail to communicate.

6. Resiore the LAN cables in reverse order and check that communication of the
devices above gels resiored.

7. Repeat the above for all other switches in the Redundant RING LAN.

LAN Communication Functional Check test Resuits Log
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KV  BCU
(Bay01/02/03—)

KV BCU
2 Bay01/02/03—)

3 [Networking Panel

Checking Station Ethernet ring
Checking functionality in case of
disconnectingand connecting the ring at
sevaral points.
Initiate control of any switching device.

« Check redundancy.

» Check fault indication from adjacent units.

« Check appearance on HMI 1 & 2

» Check execution of command

» Check dynamic animation of SCADA
pictures (Communication ports stalus efc.)

10

Checking Bay Ethernet ring
Checking functionality in case of
disconnectingand connecting the ring at
several points.
Initiate control of any switching device.
» Check redundancy
» Check fault indication from adjacent units
» Check appearance on HMI 1 & 2
» Check execufion of command
» Check dynamic animation of SCADA
pictures (commurnication ports sfatus efc )

Checking the communicafion of switches
Checking functionality in case of
disconnectingand connecting the Ethernet
switches and router al several points. Initiate
control of anyswitching device.
(1x optical, 1x electrical, 1x 1GB pori)

« Check radundancy

» Check faulf indication from adjacent units

» Check appearance on HMI 1 & 2

. Chﬂ{}‘k execution of command

» Check dynamic animation of SCADA
pictures (communication ports status eic)
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5.17.5. GATEWAY REDUNDANCY (IEC 101 & IEC104 PORTS)

The redundancy of the IEC 101/104 communication interface from the Gateways will be
checked. As the real SCADA system is not avaiable, two no of Laptops with the 1EC
TEST — Softwares are used to simulate the RCC& RSCC.

517 6. TIME SYNCHRONIZATION REDUNDANCY
Redundancy of GPS time synchronization is tested. One clock will be disconnected from

the network. Itis checked that the vanous devices are still time synchronized (i.e. by
changing the time manually for a device and checking that it gets synchronized again).

s A i i
et e el e
— ¥ =

Discoannect GPS time server 1 from the network

heck availability of comect time synchronization
Reconnect GPS time server 1 and disconnect time ]
sarver 2 (any one of the IED/OWS internal clack) from
he network Check availability of comect time
synchronization

517.7. SAFETY TAG FACILITY

It is checked that safety tag facility is realized in SCADA A friangle with exclamation
mark is set on the respective switching device.

Processing of safety tag facility &
Properties of safety tagging
-3 different types of safely tags
- notebook facility (date, time, user, )
- prevent of SCADA control
Display on the - overview picture
- individual bay display
Check appearance on redundant
server/operator

2.17.8. MAINTENANCE MODE

It is checked that individual feeders can be set into maintenance mode. No control is
possible, and no alarms/events can come up during the feeder is in maintenance mode,
which is indicated by annunciation “MAINTENANCE MODE "

Feeder is in "Maintenance Mode” | E |
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Check appearance on HMI Display 1

Check control blocking i
Check suppression of data transmission 1

517.9. IMPORT AND EXPORT OF ARCHIVED PROCESS DATA

The backup/ archiving function will be checked under this chapter. DGata, which was
outsourced as backup files will be imported into the runtime and displayed in the-event
list In eonjunction with the filter function. During import mode no changes of any other
archive type or date are possibie. The "Archive™ button staris blinking when an impert
ﬁucceeded Afterwards the imported messages can besaved into a readable format (as

*.csvor ™ txt). The export button function will remove the backup database from the event
list and the "Archive’ button stops blinking.

Import from archive

[Export data to readable format to Excel .

(*.csv or "ixt)

[Export to archive []
- ADDITIONAL TESTS

In this chapter the remote access to bay control unitand protection relays will be checked.
In addition, some protection tests will be simulated for checking information recording in
SAS-system.

Remote access to IED devices via DR PC: =
- Password security L
L Access/Load function with ability to change
relay settings.
- Download of fault records T
- Automatic download of DR (Built-in & Stand- r
-alone) fault record with necessary Siw
+ Evaluation of Fault records with evaluation Siw =
- Connechion to 3rd party relays =
[Remote access to BCUs and via DR PC:
- Password security _ 0
-Access/Load function with ability to change ]
relay setlings
POWERGRID Representative Manufacturer Representative |
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Information recording in SAS-system
- Reset of trip lockout relay

-Autoreclosing ON/OFF selection n
- Reporting of fault location

|

- Hardcopy print (fo paper and file)

519 REMOTE DESKTOP

220

The remote desktop function is a feature of Windows. It is shown as an icon on the
deskiop of all PCsof this station. Pressing this butten and a windew will appear. Choose
the desired PC by selecting its IP address; the remote deskiop function opens the
desktop of the desired PC. It Is mainly used for configuring the station controllers and
HMI servers from the Engineering PC.

S

e, L

Remote deskiop functionality y using both
IP & Their PC name |

TIME SYNCHRONIZATION

The time synchronization is checked under this chapter. The antenna of the GPS clock
is disconnected An alarm should be generated Then the times of the devices Is changed
by hand for a few minutes only. Connect the antenna again. The devices have to
synchronize again by themselves after some minutes and the alarm must disappear. The
time synchronization test shall be performed by making GPS as the master clock for
synchronizing all IED's present on ring network.

Procedure

1. Disconnect the GPS Receiver Antenna. Set the GPS Receiver to send Local
Time.

2. Confirm that the External Time Display Unit dispiays this local time.

3. Confirm that IEDs Operator Workstations and Substation Gateway Times match
this lacal time. This canfirms that the SNTP packets are broadcast by the GPS
receiver.

4. Confirm that GPS Receiver unsynchronized alarm is received in the
workstations.

5. Power off the GPS receiver.

6. Venfy that all IEDs are synchronized with any of the IED/OWS designated as
redundant Timeserver

7. Power on the GPS receiver. N

8. Connectthe GPS receiver Antenna. Veniy that the GPS recewver is locked with
sataliite and GPSis updatad to satsllite time.
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3, Confirm that the External Time Display Unit, The 1EDs, Operator workstations
and the Substation Gateway are updated to the correct time of GPS.

OWS-1 & Server-1

OWS-2 & Server-2 B
DR PC K
Auxiliary System 0
Reporting of Time synchronization aiam of =
connected all IEDs in the network

Bay Control Unit 0
Event list printer/ Hardcopy/ Logbook 0

nnter

5.21. VALIDATION OF MEMORY AND DISK UTILIZATION

Purpose

To verify that the OWS/HMI have Memory and Disk Usage and allocation those are within
the specification requirements. Processor and RAM shall be selected in such a manner
that during normal operation not more than 30% capacity of processing and memeory are.
used. Supplier shall demonstrate these features. The capacity of hard disk shall be
selected such that the following requirement should occupy less than 50% of disk space.

1. Storage of all analogue data (at 15 Minutes interval) and dlgIIEf data including
alarm, event for two years and trend data for thirty(30) days,

2 Storage of all necessary software,
3 500GB space for OWNER'S use.

Supplier shall demonstrate that the capacity of hard disk is sufficient to meet the above

requirement

Setup

Ensure that the Servers are running and functioning properly.

Validation of OWS Memory and Disk Utilization

SERVER-1 PASS/FAIL
SERVER-2 PASS/FAIL
OWS-1 PASS/FAIL
POWERGRID Representative Manuofacturer Representative |
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PASS/FAIL
DR/EWS PC PASS/FAIL
GATEWAY-1 PASS/FAIL
GATEWAY-2 | PASS/FAIL

522 BCU INPUT/OUTPUT/ANALOG DATA RETRIEVAL

Configuration of data reporting at defined interval/cyclic and dead band shall be verified
as per approved profile to evade hanging of both SCADA and IED.

The following are the procedures in the BCU /O Data retrieval. The individual BCU
Test result logs are to be filled up in the following sections.

Digital Input Retrieval
Purpose

To verify thal the change of state of Digital Input points are updated in the BCU LHMI,
the Operator Workstations and Master Station Simulator.
To verify that the Digital Inputs are mapped correctly as per the approved drawing.

Setup/Program

1. Connect the test jig to the BCU under test.

2. Go to the BCU LHMI Digital Inputs Display screen.
3. On the OWS-1 go to the relevant HMI screen.

4. On the OWS-2 go to Alarm/Event list.

Procedure

1. Select a Digital Input poinit on the BCU under test

2. Change its state from "OFF to ‘ON' (single peints) or from 'OPEN' to 'CLOSED’
(double points) bytogaling the corresponding Jig.

3. Verify that the state of this point in the BCU LHMI and HMI is changed correctly.

4. Verify that the state of this point in the OWS-2 event list screen is changed
correctly.

5. For points configured with alarm, venfy that alarms are displayed in the Alarm
Screen of the OWS-2 with correct time stamp.

6. For points considered in the IEC 60870-101/104 List, venfy that the state of this
point in the Master Station Simulator is changed correctly with correct time
stamp.

7. Change its state from ‘'ON’ to ‘OFF’ (single poinis) or from ‘CLOSED' to '‘OPEN'
(double points) bytogaling the corresponding jig.

8. Repealssiep3ioé
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3, Repeat 1 to & for all Digital Input points to be tested on thus BCLL

10. Repeat steps 1 1o 9 for all BCU's.

11. Data reporting shall be verified to evade hanging of both SCADA and |IED.
MNecessary simulation (including analog) shall be done by vendor.

Digital Output

Purpose

To verify that digital output operations are successfully executed.

To verify that the Digital Output points are mapped correctly according to the approved
drawmgs & Data List

Setup/Program

Connecl the test jig to the BCU under tast.

Go to the BCU MMI Digital Outputs Display screen.

On the OWS-1 go to the relevant HMI screen
On the OWS-2 go to Alarm/Event list.

Lol b

Procedure

1. Choose BCU to test From the HMI workstation initiate digital output requests.
2. Verify that the correspoending output activated.

Software Interlock Logic
Purpose

To verify that software Interlock logic for CBs and Isolators are operational based on
simulated condiions.

Note: Since not all interlock conditions can be tested during FAT, other
interlock inputs shall be simulated by shorting auxiliary contacts at the terminal
blocks of the panels.

Setup
1. Set up the test o to simulate software interlock positive and negative test
conditions.
2. Set up shorting links to simulate other auxiliary contacts.
3, Refer approved drawings.

Procedure

1. Select a BCU fa test

2. Refer to the interlock conditions for testing. First set up a negative condihion.
Attempt to operatecontrols related to the interlock logic being tested. Verify that the
interlock is successiul
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3. Set up for a positive test condition. Venfy that interlock 1s successful when control
operation isperformed on related to the interfock logic being tested.

Note: Interlock involving GOOSE signal shall also be checked. It shall be ensured
that absence of required GOOSE signal does not enable any interlocking
condition. Interlock verification page for each control device as per TS based on
the available input in the BCU to be prepared in HMI. Spare switching arrangement
for Single phase reactor and transformer banks shall be verified by simulation
and software interlocks to be verified.

- SUBSTATION CONTROLLER DEVICE REPORTING

Purpose

To verify that the Substation Contraller (Server/Client) is successfully communicating
with the bay level devices using IEC 61850 protocol.

Setup

1. Ensure that the Server/Clients are running.
2. Go to the System Architecture Screen on Client.

Procedure

1. On the System Architecture screen, verify that the bay device status is Normal.

2. Go to a remote device and disconnect the LAN cable, verify that the System
Architecture screenshows the bay device is Failed

3. Connect the LAN cable. Monitor the communication between Server and remote
device and venfythat the IEC 61850 packets between the two TCP/IP addresses
are passing through.

4. Verify that the System Architecture Screen shows that the davice is Normal

Repeat the above procedures for other devices.
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6.EWS/DR PC

6.1. SETTING AND CONFIGURING OF IEDS

Purpose

To verify that the IEDs configuration with proper tool for each type has been installed and
all the IEDs (Protection, BCU, RTCC, CSD, FOTS & other TCP/IF devices) are
accessible via the station sthemet nng. The DR PC sheuld be able to change any
configuration, settings, |P address & other parameters via TCP/IP-should be possible.

Setup

1

Ensure that DR PC Is runming.

Procedure

(For example, for BCU)

1.

S o

Change some parameters in S/W for the BCU to test. Compile the Database for
which paramelers have been changed (Wherever applicable)

Run S/W on the OR PC and select the compiled Database. Connect the BCU for
which the parameters have been changed. (Wherever applicable)

. Upload the database (Wheraver applicable)
- Verfy that the download is successful and check the DB version on the BCU

(Wherever applicable)

(For example, for Protection |IED)

1

2
3

4

Change some parameters in S/W for the Protection IED to test. Compile
configuration for which parameters have been changed. (Wherever applicable)
Connect the IED for which the parameters have been changed. (Wherever
applicablg)

. Download the configuration or setting changed to the respective device. (Wherever

applicable)
Veniy that {he download is successful and check the version on the IED.
(Wherever applicable)

62 NETWORK MONITORING SYSTEM

Purpose

To verify that the Network Monitoning System (NMS) application software ean perform
the following functions on the LAN devices for both station bus & process bus:
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Configuration Management
Fault Management
Performance Maonitonng
Dewvice Monitonng

Log analysis

Historcal Data storage

Note:

1. The Network Management System is based on Simple Network Monitoring

Protocol (SNMP). Some background on this protocol is needed to
understand how the application software works. If a separate network is
available, then the each network has to have NMS separately example like
Sample Values network in Process bus substation.

. SNMP V3 may be implemented for the new projects. For extension projects,

the existing SNMP version may be used.

Procedure

. Verify that NMS software monitors LAN devices statistics and present these using

displays.

. Verify that it maintains connectivity and device status, issues alarms on errors

conditions. This can be verified in the Operator interface(0l) client screens.

. Venfy that it has tools for maintenance of addressed and links.

6.3. AUTO RECLOSE TEST

6.3.1. TEST FOR AUTO-RECLOSE SUCCESSFUL CASE

. Select the Circuit Breakers of Main & Tie on which Auto reclose must be tested.
. Ensure that the Circuit Breakers are in closed condition and Auto-recloser is in ON

state and all interlock conditions for closing the breaker are satisfied.

. Simulate 1-Phase trip, ensure that the corresponding phase of the Main & tie

breakers open.

. Ensure that the Main Circuit Breaker Auto recloses first with predefined dead time

(1sec) and Tie-breaker auto recloses once the main breaker reclose cycle is
completed as per the prionty logic.

. Ensure that once Auto-recloser is successful for main, the respective reclaim timer

starts and Auto-reclose State goes back to Normal once the reciaim time 1s over
and the same I1s applicable for TIE bay

. Put Auto-recloser of main CB in off position. Repeat steps 1 ta 3. In this case ensure

that Main CB does not go for Auto-reclose and tie CB Aute-reclosers without priority
(1 sec)

. Check that Auto-reclose does not take place for CB which are already in open

condition. Check this for both main & tie CB.

. Check that A/R does not take place for CB having A/R lockout condition (SF6 gas

pressure/Oilpressure/spring discharge). The healthy CB associated with the feeder
shall A/R successfully.

. Repesl sleps 4-6 for 3 phase aulo reclose and single phase/3 ph. Aulo reclose
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10. In case of single-phase fault for 3ph. Autoreclose selection, the single phase tnp

shall be connectad 1o 3 ph trip before autoreclose
6.3 2. TEST FOR AUTO-RECLOSE FAILURE CASE

Repeal steps 1o 5 of successiul case, Once the reclaim fime siaris, simulate
anather 1-Phase irnip.

Ensure that the Auto-reclose enters Locking State and a 3-Ph tripping 1s 1ssued to
the both Mainand Tie Breaker and all the 3-phases of the breaker open

Repeat steps 1to 3 of successful case, Once the Auto-recloser cycle starts, before
the dead time isover and close command is issued to the Main and Tie Breaker,
Simulate anothier 1-ph trip. In thiscase also Auto-recloser enters Locking State and
a 3-Ph tnpping is issued to the both Main and TieBreaker and all the 3-phases of
the breaker open.

Repeat sieps 1o 3 of successful case, Once the Auto-recloser cycle starts, before
the dead time isover and close command isissued to the breaker, simulate the AR
blocking signal, ensure that the Auto-reclose does not take place and Auto-recloser
goes back to its Initial state.

7.DR CONFIGURATION

Check DR is configured as per TS & Latest standardized DR signal list configuration

i. Analog triggering level

li. Signal name and order

iil. Pre-& Post fault time (Pre-fault time: min 500ms)
iv. Triggenng Channel

v. Re-irigger option etc.

7.1.  AUTO DR FUNCTIONALITY

Purpose

To verify that the automatic disturbance file is uploaded to DR PC when the disturbance
Is created.

Setup

1.
2,

Ensure that DR PC is running.
System Software should be running on the DR PC.

Procedure

L

A

Creale the Disturbance on Main-1 &2, Verify that the disturbance has been creatad
in the relay.

Ensure the Folders must be created for all Main-1&2 BCU folders based on the
substation structure.

3. Observe that the Disturbance File (.cfg/ dat eic ) is automatically created in the OR
P
POWERGRID Representative Manufacturer Representative
Signature: Signature:
Name: Name:
Date: Date:
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7.

Open the Disturbance file with DR software.
As perthe NTAMC AFAS requirement all the details of the IEDs has to be provided
along with the location of the Folder created for each Protection |ED

Verfication of auto DR downleading functionality on triggenng of waveform in each
IED.

8.1EC 60870-5-101/104 DATA RETRIEVAL

Purpose
To perform preliminary verification that the |IEC 80870-5-101/104 Communication Poris
are functional.

Setup/Program

« Ensure that the test equipment is in the FAT room.
« Lise a Protocol Analyzer Test set to simulate an IEC 60870-5-101/104 Master Station

pol

ling with General Interrogation and data changes with 2 no of laptop. Use the

Protocol Analyzer Test set to Monitor IEC 60870- 5-101/104 Telegram on the
redundant serial communications links.

Procedure

1

.

il

Verify that communication is established with the simulator Protocol Analyzer Test
set

Venfy that the simulator Is sending requests on the primary channel and that the
SAS Gateways is responding on both the primary (Main) and the secondary
(Standby) channels.

Disconnect the simulator from the primary channel and connect it to the secondary
channel, verifythat the SAS Gateway will respond on both channels to requests
received on the secondarychannel.

Verify that data present at HMI should be same at Protocol Analyzer Test also.
Vernify that all the configured required data points are sent by the gateway 1o the
simulator

Configuration of data reporting at defined mterval/cyclic (generally analog without
time taqg), dead band shall be verified as per approved profile

81 MASTER DIGITAL INPUTS RETRIEVAL

Purpose

Tove

rify that the Substation Gateway Is polled for Digital Input data correctly by the

Master Simulkator.

Procedure

L

Inject digital input changes to single point and double point inpuls.

2. Verify change of the state in the Gateway Machine and Protocol Analyzer
POWERGRID Representative Manufacturer Representative
Signature: Signature:

Name: Name:
Date: Date:
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82 MASTER ANALOG INPUTS RETRIEVAL
Purpose

To verify that substation gateway is polled for Analog Input data cormectly by the
Master Simulator.

Procedure

Inject Analog Inputs and verify that the Analog data are correctly received by the
Master Simulator.

9.STATEMENT OF SYSTEM ACCEPTANCE

Upon satisiactory completion of all applicable tests specified in this document and the
proper disposition of all properly documented and witnessed discrepancies resulting from
tests specified in the procedure, the system, tested and witnessed by the POWERGRID
is functionally accepted by POWERGRID.

The following documents has to be submitted for the clearance of the SAS wherever
applicable.

Final FAT submission Verification log:

| Standard Approved MQP T @ |

1
2 Approved FAT Procedure ]
3 GTP-General Technical Parameters O
4 Complete SAS Architecture W
5 | Standard General Technical Parficulars for SAS g
6 | Hardware specification ]
K | Functional Design Specification [:
8 VLAN Architecture drawing wherever applicable |
. Matrix for GOOSE messages for each feeder (with
9 publisher& subscriber details, Mac id, APF Id. VLAN il

as reguired)
Matrix for SV (with publisher & subscriber details, SV
10 ID, Destination mac and VLAN details) in case of M
me:ess ss Bus subsiation
11 Ethernel Network Configuration Document (RSP .
details, VLAN details. Port details etc ) a
12 | IP Addressing Details &
13 Single SCD File of the Entire substation !
POWERGRID Representative Manufacturer Representative |
| Signature: Signature:
Name: Name:
Date: Date:
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14 Exporied HMI signal list file in spreadsheet/CSV =
format :
15 Exported NTAMC signal list file in spreadsheet/CSY

format. -
16 | Common BCUWAlarm Panel-01 1
17 Common BCWAlarm Panel-02 5
18 GA & Scheme of Networking Panel [
19 CRP (Line/Trafo/BR/LR/Tie/BC/TBC/BS/Etc)
Product Manuals(Installation, Configuration,
20 mamntenance, Troubleshooting, detailed diagnostics B
efc )

21 | Control Room Lay-cut
22 | Swilchyard Panel Room layout drawing i
23 | Bill of Quantity-Spares 1
B Attach the

24 Other applicable drgs (not listed above) list as [
annexure

Note: A single SCD file shall be theres for the entire substation. For extension projects too, the
SCD file shall be a single file after integrating the newer IEDs.

Softcopy of Manuals Log:

» Dpemnnn Technical Guide for BCU, Gateway, |
Server, OWS Software

Operation and Technical Guide |ED configuration :
softwares -
Operation and Technical Guide NMS Software M
Operation and Technical Guide Ethermnet Switch
Operation and Technical Guide Time synchronizing
Equipment

Operation and Technical Guide Router Cum
Firewall

Operation and Technical Guide UPS/Inverter
Other applicable equipment Operational &
Technical Guide

i (| Ef

-

i

Softwares/Project Backups/License details Backup:

o e —r
A e

Protection Project Configuration- As Manufactured o
HMI Project Database — As Manufactured [}
POWERGRID Representative Manufacturer Representative |
| Signature: Signature:
Name: Name:
TDrate: Date:
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i Syataen

£ Ga‘tﬂwaypmjm oc. No. L

el

Ethemnet (_:anﬁgurattun M.Manufacmrad o
Any other Configuration(NMS, Syslog, etc)- As -
Manufactured =
HMI associated Software & their license -
Gateway associated software & their License &
MS office & license 1
NMS & their license 3
" Protection & Control each type Software & license =
CSD, FOTS, RTCC & Other Devices Software &
license =
Antivirus software & license o
Printers software & license &
GPS clock sofiware & license =
Other applicable equipment Operational & -
Technical Guide N

10. DURATION OF FACTORY ACCEPTANCE TEST

The duration of the Factory Acceptance Testing will be mutually agreed depending upen

the size of the subsiation.

POWERGEID Representative Manufacturer Representative
| Signature: Signature:

Name: Name:

Date: Date:
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11. INDICATION AND CORRECTION REPORT

Any comments should be added in “log sheets”, Along with the Clerance the Indication

and Correction report with compliance has to be submitted to the respective
Site/RHQ/CC AM.

INDICATION
AND
CORRECTION REPORT

LOG SHEET:

No. Reference Author Date
Description
POWERGRID Representative Manufacturer Representative
Signature: Signature:
Name: Name:
Date: Date:
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12. APPENDIX

GLOSSARY

BCU:. Bay Control Unit

DR Disturbance Recorder

EWS: Engineenng Workstation
FAT Factory Acceptance Test
FPT Functional Performance Test
FST: Factory Simulation Test

GTW: Gatsway

GPS: Global Positioning System

|IED: intelligent Electronic Device

NMS: Network Management (Monitoring) System
OWS. Operator Workstation

RCC: Remote Control Centre _

RSCC: Regional System Co-ordination Centre
SAS: Sub-siation Automation System

SAT Site Acceptance Test

SCADA: Supervisory Control And Data Acquisition

POWERGRID Representative Manufacturer Representative
| Signature: Signature:

Name: Name:

Date: Date:
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About This Document

Purpose of this document

This document shall be used as a standard for conducting all tests dunng the
Factory Acceptance Test (FAT) for the Conirol & Protection system of every substation
as per POWERGRID requirements and specifications.

The aim of the Factory Acceptance Test (FAT) Is o demonstrate equipment
functionalities as well as the approval process of the system-parameterization by
POWERGRID to reduce the change requests during commissioning at site. The
general philosophy shall be to deliver a system to site only afier it has been thoroughly
tested and its specified performance has been verified, as far as sile conditions can
be simulated in & test lab.

During FAT the entire Sub-station Control and Protection system to be supplied shall
be tested for complete functionality and configuration in the factory itself. The extensive
testing shall be carried out dunng FAT. The purpose of Factory Acceptance Testing Is
to ensure defect free installation at site. No major change in configuration/setiing of
system is envisaged at site

This document details the equipment and functions under test and the corresponding
test methods as well as the test documentation.

Who should use this document

This document to be used by the Vendor representatives (Q&I, Engg, Factory) for
Factory acceplance tesl as per the project requirement. This approved document will
be followed by the Vendor Representatives (Q&!, Engg, Testing) and POWERGRID
represeniatives to test and evaluate the complete system.

POWERGRID Representative Manufacturer Representative
Signature: Signature:
Date: | Date:
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1.GENERAL

1.1 Introduction

The purpose of this decument is to define the Factory Accaptance Test procedures of
Substation Control & Protection system supplied by the Vendor to POWERGRID.

The tests are performed by Vendor and each test, or set of tesis as appropnate, is
covered by an approval stage, which will be signed off upon completion by Vendor and
POWERGRID representatives.

Comments are noted in separate Incident and correction reports (snag list) attached
as annexure.

2.CONTROL & PROTECTION SYSTEM

2 1 FAT test methodology
FAT testing will be performed for Control & relay panels for ensuring the manufacturing
as per the approved CAT-l drawings. Pre-FAT test sheets will be used as a reference
for the tests to be performed during the FAT.

These test sheets will indicate the specific units that were tested dunng pre-FAT
tesis,

2.2 _List of Control & Protection Panels

| 400kV Meerut-Moradabad

o1 | oeq - | LINE CPD KZ5J SC43 | CATH
402 TIE TIE CPD KZ5J 8C44 | CAT-I
403 ICT-500MVA-1 ICT CPD KZ5J SC45 | CATA
BB Busbar Protection panel BB CPD KZ5J SC55 | CAT-
POWERGRID Representative Manufacturer Representative

Signature: Signature:

Name: Name:

Date: Date:
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2 3 Test report overview

Visusa!
Inspection

FATDO1

Hardware

FATO02 Verfication

FATO03 | Scheme X

AC

Check

FATO04 | Scheme X

DC

Check

Auxiliary
FATO05 | par i X

POWERGRID Representative

Manufacturer Representative

 Signature:

Si_glmtnm:

Name:
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Date:

Date:
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2 4 Document verfication
2.4 1 Document verification test
Purpose:

This test verifies that the commect manufacturing drawings and documentation for
theequipment/system under the test will be used during the Factory Acceptance Test

Procedure:

1. Verfy that approved drawings (pnnted and soft copies) of all assembied equipment
are presenL

2 Vernfy all required hardware and software manuals are present.

3. Guaranteed Technical Parameters (GTPs) as approved by POWERGRID.

4. A copy of Customer Technical Specification for reference is made available in the
FAT room.

5. Avallability of the approved Drawing list in the FAT room.

1 | Approved Standard MQP

2 | Standard FAT Procedure :
3 | Approved GTP-Guaranteed Technical Particulars E]
4

Approved Hardware specification & BOM
Latest Approved Protection Logic diagram
5 | (Line/Transformer/Reactor/BB/etc) (Refer [
POWERGRID Intranet) *

Latest Approved settings/configuration template (pdf)
(Refer POWERGRID Intranet)

Approved GA & Schematic CRP Drawings
(Line/Transformer/Reactor/BE/etc)

Product  Manuals  (Instaliation,  Configuration,
8 | mainienance, Troubleshooting, detailed diagnostics

[

]

el )

9 | Approved Bill of Quantity spares ]
Operation and Technical Guide of IED configuration

10 O
scfiwares. _ _

11 | Operation and Technical Guide of Ethemet Switch

Attach
12 | Other applicable drawings (not listed above) the list as [
annexure

Note: - *if there is.a vanation between the approved protection scheme and the latest
approved protection logic diagram upleaded on POWEGRID intranet, later shall

prevail
POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date:
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2 5 Pre-acceptance test
2.5.1. Visual inspection

Purpose: This test will be camed out on the panels before commencing any testing on
the panels. This test verifies the cleanliness. physical damages. dimensions,
color of the panel and its thickness, mounting arrangements and proper
ferruling a2nd labeling etc

Procedure:

1. Record the name and reference number of the panel to be tested in the test
sheet.

2. Venfy the check list detailed in the test sheet and ensure that the pane! under
test is In line with the base document.

3 Record if any comments in the Indication and Correction Report (snag list)
attached as to this document.

4 Repeat step 1 to 3 for the other control & protection panels.

Test Document:

Refer Protection FAT Test Sheet in unit 7 (Annexure)
» FATOO01: Visual Inspection
Note: Copy of this Visual Inspection test sheets will be used for ather pangis under

test

2.5 2 Hardware verification test

Purpose This test verifies the list, identification data and the quantities of the
equipment mounted 1n each protection pansels.

Procedure:

1 Select one of the typical bays.

2. Verify the test sheet selected for the Hardware Verification Test, belongs 1o
the selected typical panel under test.

3. Record the reference number of the selected typical panel to be tested in the
test sheet

4 Verify the list of equipment and its quantiities, as specified in the test shest
and it is in line with the base documents.

5 Record if any commenis in the Indication and Correction Report (snag list)
attached as to this document.

6. Repeat step 3 to 5 for the other panels of the same type.

7. Repeat step 1 to 6 for the other control & protection panels.

Test Documents:

POWERGRID Representative Manufacturer Representative ]

| Sigmatnre: Signature: I
Name: Name: ]
Date: Date: 5
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Refer Protection FAT Test Sheet inunit 7 (Annexure)

Note: Copy of the respective Hardware Verification test sheets will be used for more

» FATO02: Hardware Verification Test

than one panel of the same type under test

2 & Power scheme verification
261 AC scheme check
Purpose This test venfies the AC power circuit of the panel under test_In bnef, the
test verifies the AC power to the MCBs, heating and lighting circuits and to

the power sockels and ensures their operation is correct.

2. Record the name and reference number of the panel to be tested in the test

1. Select any of the typical bays.
sheel _
3. Verify the check list detailed in the test sheet and ensure AC circuit is as per

Procedure.
the scheme and AC devices are working properly.
4. Record if any comments in the Indication and Correction Report (snag list)

attached as to this document.

Refer Protection FAT Test Sheet in unit 7 (Annexure)

Test Document:
» FATO03: AC Power Verification
Note: Copy of the same tes! sheets will be used for the other Control & protection

262 DC scheme check
various equipment in the panel.
1. Record the name and reference number of the panel to be tested in the test

panels
Purpose: This test verifies the DC power circuit of the panel under test. In brief, the test
verifies the DC1 and DC2 to the MCBs, DC changeovers and DCs to the
2. Verify the check list detailed in the test sheet and ensure the DC circuit of the

Procedure:
J
|
|
|

shesat
panel works properly.
Manufacturer Representative

3. Perform a DC change overand ensure for no power fallures in any equipment
attached as to this document.
5. Check complete cubicle winng as per schematic diagram.
Signature:
Paze 9|26
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Date:
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6. Repeat step 1 to 6 for the other Control & protection panels.
Test Documents:

Refer Protection FAT Test Sheet inunit 7 (Annexure)
» FAT004: DC Scheme Check
Mote: Copy of the same test sheets will be used other protection panels

2.6.3 Auxiliary relay test

Purpose. This test verifies the funclionality and properties of Auxiliary Relay under
test

Procedure:

1. Select a Tnp Relay/Lockout Relay from any one of the protection panels
2 Record the panel reference in the test sheet
3 Perform the following routine tests which is applicable for this relay

» Name plate rating details
# General inspection
» Resistance check
> Secondary injection lest
e Pick-Up / Drop-Oiff test (operating and resetting caoil)

4. Record if any comments in the indication and correction report (snag list)
attached as to this document.
5. Repeat step 1 to 5 for the same type of relays for the other panels.

Test Documents:
Refer Protection FAT Test Sheet in unit 7 (Annexure)

» FATOO0S Routine Test— Auxiliary Relay
Note: Copy of FATOO0S test sheel will be used for more than ane relay of the same

type under test
POWERGRID Representative Manufacturer Representative ]
| Sigmatnre: Signature: I
Name: Name: ]
Date: Date: 5
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2 7 _Relay configuration & setting

The configuration of each IED in the system shall be adopted as per the approved
scheme by POWERGRID. This configuration must be venfied for each feeder (Line,
Transformer, Reactor, Busbar & etc) as per the POWERGRID standard
setting/configuration template (in pdf format).

The POWERGRID standard setting/configuration template must be referred to finalise
the configuration. For any clarifications or comrections on the configurations changes if
required the same has to be recorded in the observation & compliance report.

MNote:
1. However, if the approved setting is not available during FAT, standard
setting may be used to complete the FAT.

2. The Final setting/configuration project file must be submitted as part of
the FAT documentation.

Following important poinis must be considered during configuration to ensure the
proper Confiquration & settings.

1. Defined functionality should be available in the configuraton as per

POWERGRID TS/Standard drawing.

Defining the proper input & output vanables as per the approved drawings.

Trnpping & signal assignment as per the approved Trip matrx.

Proper Flow of configuration as per the OEM (Ex. Proper instance of function

block to avoid any delay or creating loop)

Only inbuilt logical functions should be used until otherwise specified.

&. Proper naming of Each section like Binary input, Pratection functions, Binary
output, LED, DR, SCADA & eic )

7. Naming of the IED should be proper (Ex S5 _Name, Feeder Name).

8 Proper SNTP time setling (DST disabled, NTF ip address, SNTF selected).

9

1

o

o

- DR channel configuration shall be done as per POWERGRID standard list.
0.Aesthetic alignment of the configuration in a proper readable format.

2 8. Protection relay - FAT

In addition to the standard roufine lests as per the manufacturer OEM
recommendations, it's. important to venfy the functioning and operation of Inteligent
Electronic Devices (IEDs) according to specified logic required as per POWERGRID
during the Factory Acceptance Testing (FAT) penod.

For the demonstration of the following tests, the required simulation tools should be
available during FAT.

For each feeder, the FAT reports has to be submitted along with the routine test
report of the manufacturer.

POWERGRID Representative Manufacturer Representative ]

| Sigmatnre: Signature: ]
Name: Name: ]
Date: Date: |
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Cantiol Protection System. | 0

Line Feeder (Distance/Auto-reclose/LBE):

Setting/ Configuration. =

2 Correct operation of Tnpping relays and associaled -
auxiliary relays. '

3 | Carrier aided Permissive Scheme in Main-1 & Main-2 [

4 | Current Reversal & Weak infeed in Main-1 & Main-2. 1

5 | Fault location for each type of faults. ]
AR logic for the One and half breaker system (Both Main &
Tie with prionty logic) with Main-1 & Main-2 (For Auto

6 reclose logic refer “Pre-Commissioning Procedures and -
Formats for Substation Equipment & Protection
System, section- Circuit Breaker Panel”, DOC ref: D-2-
01-03-01-XX)

7 | AR 3 Ph trip logic as per standard setting template =

g DT circuit checking with all possible condition for 1 12, DM, -
DMT busbar scheme.

9 DT & Carmier send/receive logic with Camer switch out & =
Carner fail. =

10 | Single phase initiation to LBB relay. [

11 | Simulation of Cross-country fault in Distance function. i

12 | 3Ph tnp Initiation to LBB relay [l

13 L BB Relnip assignment & Backup assignment for one and -
half CB, DM & DMT scheme .
Ensure the timing for both the LBB Reinp and Backinp

14 | Should start only after the curmrent pickup alongwith LBB -
Initiation. Resetting the current should alse reset the LBB =
funciion.

15 | Metering function (V, |, P, Q, Hz, PF). I
OR Standardization as per the POWERGRID Standard.

16 | Apart from the DR standardization if the channel available 1
required signals may be configured for better analysis.

17 | Red Fermuling in the Tripping circuit (1

POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date:
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Line Feeder (Differential/Distance/Autoreclose/LBB):

L Configuration Check as per the ﬂppm'md drawing &
Setting/ Configuration.

a Correci operation of Tripping relays and associated N
auxiliary relays.

‘Communication failure of Differantial enabling the Distance

Z-1 function.

3

4 | Carrier aided Permissive Scheme in Main-1 & Main-2. 1

5 | Current Reversal & Weak infeed in Main-1 & Main-2. il

& Fault locator & Mutual compensation Faull location (If -
applicable). ’

AR logic for the One and half breaker system (Both Main &

Tie with priority logic) with Main-1 & Main-2 (For Auto

reclose logic refer “Pre-Commissioning Procedures and

Formats for Substation Equipment & Protection

System, section- Circuit Breaker Panel”, DOC ref: D-2-

01-03-01-XX) . o

8 AR 3 Ph tnp logic as per POWERGRID standard protection

| logic diagram.

DT circuit checking with all possible condition for 1 %2, DM, -

DMT busbar scheme. =

10 DT & Carrier send/receive logic with Carrier switch out &

Carrier fail

11 | Simulation of Cross-country fault in Distance function.

12 | Single phase initiation to LBB relay.

13 | 3Ph trip initiation to LBB relay

Ensure the timing for both the LBB Retrip and Backirip

Sheuld start only after the current pickup alongwith LBB

Initiation, Reseiting the current should also reset the LEB

function.

15 LBB Reinip assignment & Backup assignment for one and -
half CB, DM & DMT scheme

16 | Metering function (V, |, P, Q, Hz, PF). W

DR Standardization as per the POWERGRID Standard.

17 | Apart from the DR standardization if the channel available i}

required signals may be configured for better analysis

18 | Red Ferruling in the Tripping circuit [

i

=

14

POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date:
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Transformer Feeder (Differential/REF/Backup OC&EF/Backup Impedance):

Setting/ Configuration

Correct operation of Tnipping relays and associaled =

. auxiliary relays. N

3 | Differential & HV Overflux operation I3

4 | REF & LV Overflux operation 1

5 | HV OC&EF operation. I

6 | V/LV OC&EF opermtion ]

7 | Backup impedance operation 1

a8 Blocking logic for Backup impedance as per the m
FOWERGRID requirement.

g | Configuration check of 33kV Protection to the Utility feeder .
& Tertiary feeder avallability

10 Mechanical protection logic has to be implemented as per -
POWERGRID standard protection logic diagram. ’

11 Metchanical protection operation extended to Master trip .
operation. =
Simulation of the VT Selection logic as per the

12 POWERGRID requirement. VT selection ouiput stability m

should be chetked during / after BCU restart and =
intermediate state of associated BCU binary inputs.
13 | 3Ph tnp Initiation to LBB relay [l
Ensure the timing for bath the LBB Retnip and Backinp
Should start only after the current pickup alongwith LBB
Initiation. Ressatting the current should also reset the LBB
function.

15 L BB Retrip assignment & Backup assignment for one and
half CB, DM & DMT scheme

16 | Metering function (V, |, P. Q, Hz, PF). [T
OR Standardization as per the POWERGRID Standard.
17 | Apart from the DR standardization if the channel available |
required signals may be configured for betier analysis.
Simulation of Spare selection logic the CT switching &

18 Tripping scheme. Spare selection output stability should be
checked during / after BCU restart and intermediate slate of
associated BCU binary inputs. '

10 | Red Ferruling in the Tripping circuit ul

1

POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date:

Paege 14 26



= | Factory Acceptance Test (FAT)
Y0 SOaZEs | Prcsiarc® Formais (B PGICCICRREAT,

Configuration Check as per the apprnvad drawing &
Setting/ Configuration.

5 Correct operation of Tripping relays and associated
auxiliary relays.

3 Differential operation I3
4 REF operation 1
5

6

Backup impedance operation. ]
Blocking logic for Backup impedance as per the
POWERGRID requirement.
Mechanical protection legic has to be implemented as R
per POWERGRID standard protection logic diagram. '
NGR Bypass operation, NGR equipment alarms such
o as CB alarms, Closing coll alarms & output [
configuration as per POWERGRID requirement.
Smulation of the VT Selection logic as per the
g POWERGRID requirement. VT ssalection output -
: stability should be checked during / after BCU restart
and intermediate state of associated BCU binary inputs.
10 3Ph tnip initiation to LBB relay "]
Ensure the timing for both the LBB Retrip and Backtrip
11 Should start only after the current pickup-alongwith -
LBB Initiation. Resetiing the current should also reset -
the LBB function.
12 LBE Retrip assignment & Backup assignment for one
and half CB, DM & DMT scheme
13 Metering function ( (V. I, P, Q. Hz, PF). il
DR Standardization as per the POWERGRID
Standard. Apart from the DR standardization if the

4 channel available required signals may be configured H
for better analysis.

Simulation of Spare selection logic the CT switching &

15 Tripping scheme. Spare selection output stability i
should be checked during / after BCU restart and -
intermediate state of associated BCU binary inputs.

16 Red Ferruling in the Tripping circuit "1

POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date:
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__%%_magﬁg | Factory Acceptance Test (PAT) | 1y, pG/CC/CRP/FAT,

Centralized busbar differential relay

I | Configuration Check as per the approved drawing & I r
Setting/ Configuration '

Correct operation of Tripping refays and associated
auxiliary relays.

For the status of the swrtchgear Double | pamt type to be

considerad

For Centralized Busbar testing refer “Pre-

Commissioning Procedures and Formats for

4 | Substation Equipment & Protection System,”, DOC ref: [

D-2-01-03-01-XX) and simulate all logic as per the 1 14,

DM, DMT busbar scheme.

5 The report for the centralized busbar scheme has to be .
submiited as per the Point no 4.

DR Standardization as per the POWERGRID Standard.

6 | Apart from the DR standardization if the channel avaiiable [

required signals may be configured for better analysis.

7 | Red Ferruling m the Trnpping circuit

De-Centralized busbar differential relay

Cunﬁguratlun Check as per the appmved drawing &

Setting/ Configuration.

5 Correct operation of Tripping relays and associated ]
auxiliary relays.

3 For the status of the switchgear Double point type I—I

considerad

For De-centralized Busbar testing refer “Pre-
Commissioning Procedures and Formafts for
4 | Substation Equipment & Protection System, , DOC ref: ]
D-2-01-03-01-XX) and simulate all logic as per the 1 %,

DM, DMT busbar scheme.

5 The report for the de-centralized busbar scheme has to be R
submitied as per the Poini no 4.
DR Standardization as per the POWERGRID Siandard

6 | Apart from the DR standardization if the channel available 3

required signals may be configured for betier analysis.
7 | Red Ferruling in the Tripping circuit .

POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date:

Paege 16) 26



I'mwﬂw& I-'am:ﬁ

== POWERGRID Control Protection System

Bay control Unit(BCU) — Feeders

Interiock for the respective bays. I o

Metering function (V, I, P, Q, Hz, PF). [
Graphical display of HMI page in BCU as per the SLD &
their contral

4 Measurement of bay in HMI page as per the SLD (if
Menu not available)

wWo|ha| =

Ethernet Switch & DR PC
Note:- If Ethernet Switch & DR PC only supplied as a part of Project without SAS,

then SAS FAT procedure (DOC ref: D-2-03-20-05-XX) to be referred for checking
the Performance, Document & configuration.

J.STATEMENT OF SYSTEM ACCEPTANCE

Upon successful completion of all applicable tests and the proper disposition of all
documented and witnessed discrepancies resuiting from tests specified in the
procedure, the system, tested and witnessed by the POWERGRID, is accepted.

Note - The approved corrected copies of the scheme drawings based on the FAT shall
be submitted before SAT.

Documents Verification during FAT:

Visual Inspection report for each feeder W

1
2 | Hardware Venfication report for each feeder [
3 | AC Scheme Check Report for each feeder i
4
9

OC Scheme Check Report for each feeder
Auxiliary Relay Report for each feeder
Typical configuration for each feeder verified
6 | (Line, Transformer, Bus reactor, Line reactor, 3
Busbar)

Specified Logic Verfication-Line Feeder
(Distance/Auto-reclose/lL BB) Report

s |Specified Logic Venfication-Line Feeder
(Differential/Distance/Auto reclose/| BB) Report il

POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date:
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S =3 ' F:mry.icmmatrm(ran o
Procedures & Formafs D“'Wm

Specified Logic Venfication-Transformer
9 | Feeder (Differential/REF/Backup i
OC&EFBackup Impedance) Repori

Specified Logic verification-Bus/Line Reactor
10 | Feeder (Differential/REF/Backup Impedance) 1]

Report
11 | Ceniralised Busbar protection Report O
12 | De-Centralised Busbar Protection Report il

13 Project Backup afler complete FAT for all feeder
cenfiguration for all Relays involved in the FAT
Operation and Technical Guide for Pratection

" |iEDs d
15 | Operation and Technical Guide for BCU & other —

|IEDs supplied '
16 Operation and Technical Guide |ED -

configuration softwares

17 | Operation and Technical Guide Ethemet Switch

15 | Other applicable equipment Operational &
Technical Guide

Softwares/License details Backup:

Pmtectmn & G{}ntmi each type Software & license

CSD, FOTS, RTCC & Other Devices Software & license 1
Antivirus software & license (]
Other applicable equipment Operational & Technical :
: ]
Guide
POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
_ Date: Date:
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== POWERGRID

Factory Acceptance Test (FAT)
Procedures & Formats

Control Protection System

Doc: PG/CC/CRP/FAT,
Revil

4. OBSERVATION AND COMPLIANCE REPORT

Observations during FAT & its compliance shall be recorded in “log sheets”

OBSERVATION

AND

COMPLIANCE REPORT

LOG SHEET:

St No Observations Compliance Remarks
POWERGRID Representative Manufacturer Representative ]
| Sigmatnre: Signature: ]
Name: Name: ]
Date: Date: |
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Factory Acceptance Test (FAT)
Procedures & Formats

Doc: PG/CC/CRP/FAT,
Revill

3. GLOSSARY

BCLE: Bay Control Unit

DR Disturbance Recorder

EWS  Enagineering Workstation
FAT" Factory Acceptance Test
FPT Functional Performance Test
FST Factory Simulation Test

GTW: Gateway

GFPS: Global Positioning System

IED: Intelhgent Electronic Device

NMS: Network Management (Monitoring) System
OWS: Operator Workstation

RCC: Remote Control Centre

RSCC: Regional System Co-ordination Centre
SAS: Sub-station Automation System

SAT Site Acceptance Test

SCADA System Control & Monitonng System

POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date: |
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Factory Acceptance Test (FAT) |
Procedures & Formats g::ﬁ:rﬁfmfﬂﬂfﬂ,

—— POWERGRID

6. ANNEXURE

Annexure
-PreFAT Formats

POWERGRID Representative Manufacturer Representative |

| Sigmatnre: Signature: ]
Name: Name: ]
Date: Date: |
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—ie oeefEl Factory Acceptance Test (FAT) | =
iif% POWERGRID Procedures & Formats g:ﬂ;ﬁfmm

.q.la—"ﬁg ‘Factory Acceptance Test - Protection Sysiem

mn Visual Inspection

Manufachurer; Equipment:
Contractor: Feeder [Clrouiit:
VISUAL INSPECTION Ref; FATOO01

MName of the Panel:

Actions: Venify the check list and ensure that the panel under test 15 in line with the base

document.
Sr.No. Description Passed | Failed
x Ensurs 3l thesguipment are fres of 2l forsign materials {dust, solder, D D
droppings, etc)
3 Visually inspact the unitsand individual modules for cleanliness, hgalthiness D D
and ensure that thay are fres from damags
3 Verify that the dimension of the panal a: par GA [] []
4 Visually inspect that the equipment are armnged as per the GA drawing of the I:I D
pans] [dawine pockst inside pane! is available)
5 Werify the pansl outside oofor and inside color i as per approved drawing [:l D
5 Verify the cabinst type iz SWING FRAME ] ]
7 Vernify the locker system of the panells provided [j D
B Werify the size of the 23rthing bar & 35 per approved drawing D D
= Verify the panel name plate and the equipment labels are correct and visible D I:I
10 Werify propar{absling is dons for all the cabies D []
11 Check for the arrangement of terminal blocks 55 perthe drawing D D
12 Check the shorting and sglating accessornies of CT terminals D |:|
13 Verify whether proper ferruling is dons or not D D
14 Check if earth shizld connections are provided D D
15 Check yentifation is provided as per the drawings D D
15 Check for propsr panzal door earthing D D
7 Venfy paint thickness as specified in GA drawing !:I D
i8 Check comprehensiveness of geinting against extemnmal scratches, rusting, ,.-:I D
dents/damages etc
19 mtRimium =pare TEs should be 3vailable 38 per TS & Truff size chould be asz D D
L
accommodate with sufficient space for Field Cahle.
POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date: |
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=g Factory Acceptance Test (FAT) = -
e aiszfEs Procedures & Formats g:ﬂ;mmcn?m

Factory Acceptance Test - Protection System

= grafals

=
—
%F mm Hardware verification
Manufactursr: Equipmeant:
_Eontractor: : Ffb@i{{.ir'cuih
Page: 23 gf 26
Ref: FAT002

HARDWARE VERIFICATION TEST

MName of the Panel:

Actions: Verify the list of equipment and ensure the dentification data, manufacturer and

guantities are corract.
Sr.Ne. Description Passed  Failed
Verify the list of equipment of the scheme drawing as per GA
1 with the existing cubicle layout & record any non-availability of [] ]
equipment
POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date: |
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=g Factory Acceptance Test (FAT) = -
%% aisials Procedures & Formats g:ﬂ;mmcn?m

Factory Acceptance Test - Protection System

r_— — .
= gaeials
%:_E mm Hardwar= varification

Manufachurer; Equipment:
Contractor: Feeder [Clrcuiit:
Page: 24 of 25
AC POWER VERIFICATION Ref: FATOO03

MName of the Panel:

Actions: Verify the check list and ensure that the AC circuit of the panel is correct and the
devices are working properly.
Sr.No. Description Passed | Failed

i Ensure that rated AC supply s given to panel at the incoming ] D
terminals '

2 Verify the eguipment under testare rated for proper AC supply L] [

3 verify the supply at the Iphase AC supply in OFF condition L] ]

4 Switch ON the supply and verify the ON/OFF operation of LAMP i ]
of the cubicle by operating the miniature position switch

5 | Verify the power supply at the socket DS is correct [ ]

6 | Verify the power supply at the power sacket is correct ! ]
Switch ON-the supply and verify the operation of thermostat,

< heater and indicator lamp, Adjusting the thermostat settings to il ]
25°C for heater ON and ansure the Heater circuit placement
doesn't affect any cable entry.

R AC circuit wiring checked according to carresponding drawing: [] ]

POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date: |
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== onraeiai= Factory Acceptance Test (FAT) | . e
i?é POWERGRID Procedures & Formats g:ﬂ;ﬁfmm

5‘“ ma?ﬂg Factory Acceptance Test - Protection System
%LE_ POWERGRID

Hardwar= varification

Manufachurer; Equipment:
Contractor: Feeder [Clrcuiit:
Page: 25 of 25
DC SCHEME CHECK Ref: FATO04
Name of the Panel:

Actions: Verify the check list and ensure that the DC circuit of thew panel is correct, and the
devices are working properly.

S.No Description Passed | Failed

i Ensure that rated DC supplies DC1 and DC2 are given to panel at ] ]
the incoming terminals

2 | Verify the equipment under test are rated for proper BC supply [] []
Check continuity for DC circuit as per the drawing to ensure

3 ) [] L]
proper polarity before power ON

4 Check the Proper Co-ordination of the DC Fuse rating from the ] D
source -1 & 2 o till downstream circurt Fuse rating
Verify DC1 and DCZ at the main supply is in OFF condition. Now

5 | switch on DC Source-1. Check DC voltage at Fuse of DC Source-2. ] ]

No DC voltage should be present. Switch off DC Source-1.

Verify DEL and DC2 at the main supply is in OFF condition. Now
6 | switch on DCSource-2. Check DC voltage at Fuse of DC Source-1.
No DC voltage should be present. Switch off DC Saurce-1.

Switch ON the DC1 and DCZ main MCBs and verify the supply at

7 all other supply in the OFF condition

8 Switch ON all the supply in the panels and verify thatall
equipmant rated for DC voltage is working properly

5 Perform a DC change over and ensure that no power failure

happenad in any of the equipment in the panel

10 | Ensure that there is no mixing of DC1 and DC2Z supply in the panel

LU a8 Q|
) i O O O 0 | O

11 | Cubicle scheme checkad according to corresponding drawing

POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date: |
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s aremeiS) Factory Acceptance Test (FAT)
iﬁ% POWERGRID Procedures & Formats Doc: PG/CC/CRP/FAT,

Control Protection System | <=1
é—% Factory Acceptance Test - Protection System
%? mmn Hardware verification
Manufacturss: Equipmeni:
Contractor Feader/Circuif: |
Page: 260f26 |
Auxiliary Relay — o Ref: FATOO05

Feeder Refarence:
1. Name Plate Rating Detsils of the Equipment

Record the following details of the relay.

Relay Make
Relay Model
Order Number

Serial Number
Rated Voltage
Contacts Details

2. Gzneral Inspection of Relay

Sr.Ne. Description Passed | Failed
1 | Installation and correct wiring as per drawing ] ]
Terminal tightness [ (]
3 | Relay earth connected to local earth bar [ |

3. Secondary Injection Test
Pick-up / Drop-off Test

Inject the relay via the front panel test sockets (if possible) and record the pick-up and drop-
off values in the table below.

Operating Coil
Pick-Up. Drop-Off _
Result
v mA v ma
POWERGRID Representative Manufacturer Representative
| Sigmatnre: Signature:
Name: Name:
Date: Date: |

Page 26| 26



Cyber Securityv Reguirements

Ammexnre-512 (Annexure-II-CyberSecurity. Reqguirements_R0)

LIED ﬂ':,"het Seconty capablity compliance 1o the TEDs- followinge requirements shall be met by IED a5 per

IEEE 1686:2013 elanze 5.

Clanse :
Numiber Sub Category Checklist
5 IED Cybeczecurity features
- ; Check the IED i= protected by onugoe [D and Password Combigation
51 ﬂ";“g‘f“‘ s Check it shall not be possible to gain acesss to the device without a
e proper [0 password combmation that user has senerated
Check TEDY doss not have ondisclesed means whershy ussrcrested
D/ password can be defeat=d.
Pasrword defeat Checlk Frtedded master pazwoed technique is implemented?
512 mm"‘ 5 Check whether chip-embedded routines that automaticaily run in the event of
hardware of software failore?
Check Hardware bypasz of passwords; suich sz jumpers and switch sethings 4=
tmplemepnted?
~ =
513 n;"ﬂ efindsvigual | o 04 users shall be supported by TED
1 Check password supported 15 At Teast 8 characiers and 1w cage-zensitive
Wher encoding 1z in plain text, 1tshall contam:
-At least one uppercase and one lowercase
514 Paazwond - At least one pumber B
o Constructinn - One non-alpha sumernic chamcter (@ %8 %)

Chack the user iz notified and prompted to chooss ancther password that
eonforms if it violates

5.1.6 [ED main security functions

View confisumation

FLah) settings

-commumication addressing. proprammable logic rontines{throngh
-confizuration softveare), and firmrwere version

Check TEDVs ahility to view confisurstion settiney such 22 zcaling,

516d) Confipuration change

Chack TED's ahility to extract & upload configuration files from/to TED to
the unst and ‘or effect changes to the existing confizoration

5166 Firmware change

Firmvware chanpe raferes to the ability to load new frorware that does not
cequire kardware chengs.

IDPaszword o

5
Y155 REBAC mannsement

1D Pazsword or RBAC manapement referes to the ability to load dew id that
doz: not require hardware management

5.1.6g) Audit trail

Anddst trosl refiers fo the abilify to view and download the andit frail.

517 Password Display

Check the volnerabildy of password disclosure in local display panel.
confizurstion soffwars (local or remote; offling or online), web browser and
termunal access

.__._.-1.1}-1111:11:1[[

514 Audit trail event tvpes

3243 Lagin

Loz In (locally or remotely) as 2 user to the device and check the event is

crested in awdit log.

5245 Configoration charse

Check new configuration fils to the IED o1 new configuration parameters that
capse: 2 change in [ED confisuration it lopeed in Audit teail

=¥ ! h
24h] cir modiFicats Check new ID/ password creahon'madification it logzed in audit log
52.44) [D/Password deletion | Check new ID password deletion 13 logzed in audit log

5 3 Supervizery monitosing and contrel
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Ammexore-512 (Annexure-TI-CyberSecurity. Requirements RO)

;::’IL’EW]ETF E:f IED shall momstor zecunty related activity and chall make the information
331 £ 5 -avatable through 8 real time commupnicstion protocol for trassmizsion to the
monttering and — -
control PEIVIZOTY 5 :
333 Alarms: Followimne shall ¢suze uniqoe alarm ceccurrenca
Rebooting or restarting of IED by means of removing poweror through the:
333h) Reboot use:of a device resident rebooting mechaniam such as rezet button, power-up
sequente, or access aoftwire filnre
Alsrm point change Check the momeantary change of avents and Alamms iu detected a2 individnal
534 2 .
detaat alarm and svent
54 D cyber Secunty featnres
5.4 2 Specific Cryptographic fearres
542¢) Ntk e NTP:shall be NTP +3/4 or SNTP 374
svnchropization
55 1D configumation software
.54 2 change configuration daia o ) o L .
55428) | Full acesss In full access mode, all funchons meluding TDY password changes and aser
assignment can be made.
56 Communications port | Check the communication 12 0ot posnble in dimabled communicstion port and
- access all the unpsed UDP TCP ports are dizabled

2 Followmg Secuniy features shall be available in each TED includins PALT:

DOS protection

NTP/PTP synchronization

Fole Bazed Acces: Control compliance as per IEC 6235 1-E as per the OEM compliance chart
Emergency access to device if connection to REAC Server 12 lost

LDAP-AD Badms support for Anthentication and account management

3. Faollowing Security features shall be avaidable in Computers! workstahom:' servers'software for
Subafation Automation System:

o Al apphicaticns(zoftware) OS supplied shall be bcensed to POWERGEID (if appliceble) and
any updates zhall be supplied donng the Warraniy peniod.

s  Compuier aames shall be sz per the standard saming sonvention of POWERGRID.

« BIOS Password shall be set’enahled at system boot Disk encryption policy shall be enabled on
mebile devices{laptop External HDYD), if possible

« Biuetooth and Wi-Fi driver shail be unimstalled Corrésponding hardsware shall be dizabled from
OS or BIOS if posible

®  Wake onp LAN feature shall be dizablad

*  Syztem boot from USE or other mednt zhall be disabled.

s Virmalization feature in CPU shall be dizabied, wherever applicable.

»  Standard user (non-administrator) accouats zhall be enabled for reguler work. Provilezes and uae
of admn privilege shall only be regoired for specific tasks wherever applicable.

+« Rales such as nser, ddministrator, snditor shall be confipnred in IED S and Associated

applications,

»  Only whitelisted software shall be mstalled on systems.

o Seconty feature: zuch as RBAC, paszword complexty, zvaleg. Fadiuz' AD asthenbcation,
enabling of certificates shall be ensured m all mstalled appheations wisrever applicable

s Only whitelisted services shall be running on systems. .
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Anmexnre-S12 (Annexnre-II-CyberSecurity. Requirements RO)

o  Euxternal USB storasge devices (L2, pen drive, memory cards, hard disk mobile phone storage
efe.) shall NOT be allowed, only astherized USH storage devices (approved by POWERGRID)
shall be allgwed on systems based on the soles & rquiraments of the user

s Endpoint protection (Antivirms: Aan Mabware protection) shall be losded.

»  Hostbazed firewall shall be-enabled and only required ports for 3AS should be opened mthe
hiost-based firewall

#  Syztem level user password policy (password complexay & password expuy) shall alse be
enabied

s [P addiess serierwill be a5 sllocated by FOWERGRID.

¢ Al required services such az Remote Desltop (RDE), SI‘nyi, Powerhhall if required for normal
operation shall be listed. Any other specific service reguirement of POWERGRID will be
communicated 8t the time of execution for lishng.

«  Offline beckups for all dystems with enerypiion/checkaum shall be provided at the time of SAT.

¢ Inventory of all aszets shall ba camiad out a: per format laid down m FAT

»  Specific applications (software) nsad shall be asper Software Development Tife Cvcle'beat
practices. | Such @ ISOTEC 42010201 1/EC 62443 4-1)

o Sensitive databass information shall be encryptad.

s  All zystems shall be enabled for secunty lops (for OF, Application secunidy logs and shall have
the facility 1o be rosted to s standard syzlog server o companbie log formats whoze IP address
will be shared by POWERGRID.

*» POWERGRID resarves the right to carry out VA at any point of time and vendor shall suppert
for mtigation durng warranty period az ger CEA gsuidelines

4. Fallowing Securify features shall be avaidlable in Wetweork suntchea:
Dizeovery protocol, Web view, Telwet TFTP shall be dizabled.
TLS5+v1.2 or ugher access shall be ensbied.
&  User Seziien tumeout chall be epdbled. Time of logout doe to wier tnachvily ghall be confipured.
ACL on management mterfaces shall be snablad to restrict access.
Unused ports; proxy ARP, unused protocpls shell be disabled.

o  Broadeast suppression, loop protection zhall be enabled.
Confisurable port rate limitins provision shall be provided.
Password complexity shall be enabled, '

SNREw3 or higher shell be sopponed
MAC zddresz-based whitelizhng ghall be-available:
Avatability of [EEE 802 1x baszed authentication

L

3. Fallownng Secority featorez shall be avadable in Wetwork switches. Twrewalls and Networkmne devices

s At feast twe rolez should be confizpred for Networl swntehes as per OEM rale
recommendation

s  Default eredentrale shall be changed’ dzabjed.

& Defsultsarvices (1e. FIP, HTTE, SMB, Telnet ete) shall be dizabled ffnot inuse. Lzt of
requited services shall be verified at the time of FAT.

+  All devices shell be enabled for security logs and shall heve the facildy 1o be routed to &
standard syslog server in compatible los formats whose IP address will be shared by
POWERGRID.

s  Bemote admmnistration ifenabled £hall be ensured with sequrs conmection (HT TPS’ 85H) aniy

+ Firmware version slong with checksum. prodoct momber shall be provided:

« Time synchronizaton shall be endured.

6. Following Security features shall be avadable in GPS, Fault locators and other network elements:
Page3ofd



Anmexnre-S12 (Annexnre-II-CyberSecurity. Requirements RO)

& Rolezzhould be confipured for GPS, Fault locstors and other devicer .

* Defmlt credeatials shall be changed dizabled,

¢ Defmmlt services (e FIP, HITP, SL[B Telnet etc,) shall be disabled, ifnot muse Tistof
required services zhall be venfied st the time of FAT.

s All devices shsll be enabled for iécnnty logs and shall have the facility o bemouted to 2
standard syzlog server it compahble log formats whose IP address wll be shared by
POWERGERID,

#  Remote pimimstration, if enabled thall be ensored with secure connection (HT TIPS 55H) only
wwith strong admin credentials

+ Firmmware version alops with checksum, prodoct mumber shall be provided

» Time synchromization shetl be enzured

7. Training on cyber security should be provided by vendor incloding followine topics bot aot limited 1o
Patrh management

Firmware update procedurs

Perimeter threat protection

Confignration of endpoints

Securty ceafignmtion of supplied devices

Devige hardening

* & & & ° @
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EAT chee

L[HI'iC?ber'Samdgr capability complisnce in the [EDs. following requirements shall be met by [ED as per

[EEE 1686:2013 clanse 5.

Annexure-$13 [Annexure-ill.FAT Checklist_R0)

Clause
Number

Sub-Category

Comply/
Exception/
Exceed

5 IED Cybersecurity features

Electronic acoess:

Chazle the FED s protected by unigos
ID giid Paesword Combinshiog.

Checlk it-shall nod be passible to gain
access to the device without s proper
D paszword combanation that nzer has
generated

312

Password defpat
mechinizm

Check TETS does not have undisclosed
means whereby user-created

D pazzwond can be defestad.

Check Embedded master password
technique is implementsd?

Check whethsr chip-embadded
rontunes that sufomatically mn i the
event of hardware of software failur=?
Check Hardwars bypass of passwerds,
siich sz jumpers and swilch settings is
mrpiemented?

Number of
Individust nzers

\ﬂmmumﬂ-ﬁmahaﬂbesuppmted
by ED

314

Password
Conztmction

Check pazzvoord supported 1z At least
3 chesacters end 5 caze-genzihive.
When sncoding i3 in plain taxt it shall
contain-

-At least one uppercase and one
lowercese

- At least one number

- Oee non-alphs numerie charactef

(@ %&.")

Chan’zthe mzer 13 nohfied and
prompted to choose another pazswiord
that conformsaf 1f vioiates.

5.1.6 [ED main security functions

Checlk [ED's ability to view

confizuration ssthngs such a= scaling,
5.16%) View confisuration | communication addressing,
Fd zettings programmiablz logie mu.ues{th:mgh
configuration software) and firmware
|vermom -
Check [EDVs ability to extract &
5164 Configuraton upload configuration files from/to
B changze IED to the vait and ror effect changes
to the existing confieuration
Firmware change referes 1o the abality
3166 Firmwars chanze to load new finmmware that doss not
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Annexure-513 (Annexure-1l_FAT Checklist R0)

1D Password or EBAC menagement
5166 IR Pasgvord or referes to the ability to load new od that
A BBAC management | does not require hardware
5 L Andittrail refers to the ability toview
516g) | Audittrail and downioad the audit trail
Check the ﬁ'ﬂhﬂl.‘bﬂ."ll}'_ of password
dizclosura in local display panel,
517 Password Display configuration softwars (local or
remote: offline or oaling), web
hrowser and terminal access
5.2 Andit fral
524 Audst trail event types.
Loz In (locally or remotely) as 2 user
5243 |Login to the device and check the event is
created i andit kip
Check new confizuration file to the
48 Cenfizuration IED or new confisumtion parameters
24D chanze that canses 3 change in TED
confizuration is logzed in Audit trail
I/ password Check new D/ password
5241 creation of creation/modification 1s logzed in
maodification aingdit loz )
5349 ID Password Check new ID/password deletion =
- deleticn lopzed woandit oz

5 3 Supervisory monitorine snd control

[ED shall monitor securty related

Orerview of activity and shall make the information
531 supervisory avzilable through a real ime
o montonng and compmnication protocol for
conteal tranzmizzion to the supervizory
yztem.

%335 Alerms=: Fﬁllewiﬂg shall canze unique alarm occnmrence

Bebooting dr restarting of IED by
means of removing power of through
the use of a device resident rebooting

3

+3:38) Eshos mechanizm such as redet button,

power-up sequence, or acces: oftware
| failurs.
A | Check the momentary change of

334 ;;L_Im pomt changs events and Alamms 1z detected a8
individus] slarm and event

5.4 TED cyber Security features

542 Specific Cryptographic faatures

542 ¢) }:t“'m S NTP shall be NTP+3/4 or SNTP 344

3.3 IED configurshon software:

3754 2 change confignration data
In foll secess mode all fonctions
55437 a) | Fullaccess incliding 1D/ password chanzes and
user astienment can be made.
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_ Check the commumestion iz not
58 Commumcations pozstble in deabled commmunication
i POt 2cTess port and all the unwzed TIDP TEE ports
are dizabled |
Verifed by:
BOWERGEID Reprezentative Manufaciurer Representative
Stgnature Signature -
Name: Name :
Diate - Digte -
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AT che

| Confisored Security features in each TFD meludins PAT:

Annexure 5-19 [Annexure-IV-3AT_Checklist_R0)

ElNe IED model Type of protechon ' funchon Enahled {yesno) | Bemarks
1 DOS protection
2 NTPPTP synchronization
3 Eale Basad Accesz Control
compliance 33 per [EC 62331-8
as per the ﬂﬂﬂ.mmpﬂaﬂne
chart (a5 per table 1.1)
4 Emergency access o device if
consection to RBAC Server in
s
5 LDAPAD/Radius support for
Aufhentication and sccount
management
1.1 BBAC roles as per [EC 62351-8-
S No IET Aipdel Type cf Bele Created (vezmo) Femarks
i3 | Viewer i
2 Operator
3 Enginesr
4 Administrator
5 Auditog
6 EBAC Manager
2 TFollowing features are to be checked and recorded in Computers workstations’ serverzzoftware for
Substation Autsmation System:
Sno check Server! | Server2 |HMI | HMI | Gateway! Gateway2 | DRPC
L 08 Version
. 05 licenzed version 1=
uzed (ves no)
3 Comgputer Name
4 W’indaws.upd;f; date

Page10of9




Annexure 5-13 [Annexure-IV-SAT_Checklist_R0)

BIOS Password enabled
(vezNo)

Check Bluetooth and
Wi-Fi Drriver are
nninstatled:

Cotresponding
hardwars 1= disabled
from O8S o BIOS

{ves-no), if possible.

Wake cm LAN feature
ie-gdizabled (vesno)

Check System boot 1=
dhzabled from USE or
any offier meany
(yes/no)

10.

- = . —
feature i CPU =5

dizable

1L

Non-admitistrator
aceounts snablad for

regular work

Check chanzes to
setting like a) Boot

“Segquence b) Boot

password o) Wake-on-
Lan, d) Symtem timeate.
ean bz made by z7atem
admin only (yes/no)

13

Eoles such as uzer,

are configured in TEDs

‘and Azsociated

‘gpplications

14

Ouly whiteliated
software are mnstalled 2=
per table 1]

15

Security festure enabled

az per table 2.2

16

Software hicenze detalz
azper table 2 3
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Only whitelisted
SSTTICES MOANNE &S Per
table 2 4

18

T'SB drve dizabled
(ve=Na)

1%

Endpaint protection
(Antivirus, Ant
Malware protectsan)
Izaded YesNo

20.

Name of Endpomt
‘protection

Last monature npdate
date

Host Based firewall
‘eniabled (yer' no)

‘Hoat Baszed firewail
configured az per
whitelisted poris -
mentioned in 2 F and
206

24

Centralized uzer
mzhagement provided
5=/ No)

System level naer
presword policy
mnplemented (yes’ no)

6.

Offline backups for all
gyeteme with
e
shall be provided at the
tme of SAT

Ir.['rmmnrof amzElz
provided a5 per table
2.7

A

Senzitve databaze
information i
gty _".{?H':ﬁﬂ}

e

Secunity logs enabled
(yesmo)
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3 | Faelity provided to
roote logs to syilog
servet (veame)

31. | Voloemabilities
mutigated &1 per
aszasament ceporn
(vesaa)

2 | List of software to be whitelisted

SXNO IEBMachine Namse of Whitelisted sofiware

2.2 Configured Security features in software application

5l Re Application feature Enahled or not
1 RBAC

2 Pazeword complexity

3 Sviloz

4 Radins/AD Authentization

5 Enabling of certificate

2.3 Lust of software mcluding the license to POWERGRID and validity of software

S No: Name of Third-Party Softwere Licenze detals Expuy date of Licenze
1

2.4 Lot of Services whitelisted:
SND IEDMachine Wame of Whatelisted Services.

Page 4 of 9
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25 List of services and TCP/UDP port required to be running in TED HMI' Gateway Server Switch/ other

computers

Cocmputer Mame of Statps (EnabledDizabled) | By Defzuly Port Dezcripnon

Namaz Serviey ztatuz
2.6 List of Required TCP/UDP Open Poris (for other devices)

[ELMachine Zarvice Reguired TCP Port | Required UDP Port | IP Address
2 T Inventory of Assers.
Specify Name of PC, Name of sofiware, Version, Application software. databass, Open-source hibraries used m the
development of scftware,

SNo | Nameof Software Vemion: Usze of the Name of Open- Name of 3 party
FC Name zoftware source Mbrsryused | librery dl] used for the
for the development development of
of toftware vaftivice
1

3 Check whether disk eneryphion policy 14 ensbled on mobile devices (laptop External HDD), if possible.
4. Wetwerk switches, Firewalls; and other netwadnng devices:

Fuewall-1

Firewall-2

GPS

Fanlt
locator 1

Switch-1

Switch-2 ==

Roles configured

Defsult credentials
changed deleted

Drefault zervices (L=
Telnet atc ) dissblad

Security logzing
enablzd

Faeility provided (o
ronte Jogs to:sysleg
SErvEr (YES/mo)
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Annexure 5-13 [Annexure-IV-SAT_Checklist_R0)

Remote
admimistration
eniablzd (vesna)

HE yer seture
eonndchion (HTTPS
S5H) 15 ensused

Firmware detals are
provided as per table
4.1

Time synchronization
done (FezNa)

4.1 Specify Famwars version, Prodoct No and Checksum of all Network switches, Firewalls; and other devices such
55 GPS, Fault locators; PME including IEDs

SNo MWame of Device Firmnware Verzion | Prodoot No | Checksom

MDSSHA SHAZS6.of
Firm Ware

1{es) ABE (REL 670) L3035 235

b

HNote: In some cazes, thers are two firmwars are prezentun the D) Foreg in Siemens [EDs there are two firmware,
(EN 100 firmware and other Siprotech fitniwars).

3. Inmahre and test followine Cyber Security Logs in Swiches

Sl No: Logname Avariability of log Checked oz generafion
(YeaNp)
OENot OK

£ Logm successful
. Logout snccessfol
3 Type of logm (SSH VPN Telnet)

successinl
& Eﬂnﬁguraﬁ;n change znceeszful
F Configuration change failed
6. Switch port statos changed

(UpDown'dizahled ‘enabled)
7 Lk simtus
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Connections demed

Connecnions accepted

6. Inmalee and test following Cyber secunty logs m GPS unit, PMU, Cameras, Applications used for
configuring IFD: BCU any other device’ applicanon required to zenemate logs:

SN0

Description

Checked

Femark

1

Check the Structure of
Secunty Log Entry

Below fizlds nead 1o be there m the
log entry but not limited to thas

a) Severity

b) Date snd Time

g} IF Address or Port

d) Medule name & Product
Name

) Meszage

Check loe is generated when
user log o fo the system

Check log 1= gensrated when
user logout from the syvstem

Check log when user snter
wrong credentislz
conzectitivaly thiee times:

Cherk Log 1= generated when
time oot ocours becands of
inarvty

Checle log iz generated when

& gdmin gzer create other weer

Check log is genarafed when
user modify the password

Check loe is generated when

= particalar user s deleted
from the system

e

Check'loz 15 generated when
& comtrol arboon 15 performed
by ussr

e

| Chesk log is gencrated when
a configuration 1d
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Annexure 5-19 [Annexure-IV-3AT_Checklist_R0)

LB Check log 15 generated when
a confiouraton s changed
12 Cherklog m‘genmeﬁ-wh.m
firmware was changed
i3 Chezk loz iz gencrated when
firmwarewas nploaded
14 Check log is genarafed when
andit log it
viewed/downloaded
15 Check log 1= zenerated when
user changed the date and
timeof 3 zystem
6 Cherklog 1z generatad when
link statos i chinesd on port
17 Chedk log is genarated when Addmtional information what triggered
the zr=tem resiaris the restart
antomatically
12 Check log 1= generated when
aBier mtiated the restart
ey i == lu_é — -gEE. = _E.___q;_... =
every peiworkng equipment,
7. Check following fegiores in Network Swriches
Procedure
1 Checle whether Discovery Protoeal i3 dizshlad
of not
2 Cheslewhether Web View 13 dizsbled: or nat
3 Check whether Telnet 1= disabled or not
4 Chegle whether TLS1 2 or hi iz snabled or not
5 Check whether Sezston timeputs 1= enabled or
ot
& Check whether ACL on management mierfaces
== jtorestneiaocess @ 0000 00 0 |
T Check all nnused ports are dizabled or not
g Check praxy ARP 1= disable or oot
o Check Port Confisuration Duplex Aoto Foll Aurto is préferred
10 Check broadeast supprezsion iz enabled crnot
1 Checlk laop protection algorithm is enabled or
ot
12 Checle the version of SNAP SNNIP+3E i recommended
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13 Check whetherall the Unvsed protocolz.ate
—— (dmabledoreot B
4 Check for marlamify of IEEE 802 1x based
anthentication

Verifed by:

POWERGRID Representative Manufacturer Representative

Signature ; S:gnature:

Mame - Name :

Drate Dhate
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1.1

Reply:-

1.3

Reply:-

14

Reply=-

Beply—-

Freguently d tions
Package Tvpe: New Substation

What 13 the order of precedence of price schedule (BPEB1d Form), technical zpecification and other
biddine documents?

Order of precedence of thess documents 1o address contradictions. if any, in the contents of the bid 2=

followinzs:

Bid Form

Attachment -6: deviations

Technical Data Sheetz

. Any other part of the BID

Content of the documents at S¢ No_ I above will have ot emmdines precedence over other documents {Sr.
oo [T 1o IV above], Similacly, content of dotuments at 3 Wo Il above will have overniding precedence
over other documsents (Sr-no I to TV above) and 30.0n.

dERM

Hewever. :f adequate detatls mre ot specified m BPS, then BPS [tem shistl be read m comjunchinn with
=

Whether Construction Power and Water at Free of cost chall be provided fo the succeszfol bidder by
Empleyer?

Bidder to refer clagie no 143 of SECTION-GENERAL TECHNICAL FEQUIREMENTS (GTR)
which 1z reprodaced balow: -

=Employver zhall make avaifable the s iliory suppiies ar o singfs poinr by the subsation on chargeabie
Baris. The prevailing ensrgy rates of the siate shall be applicabie. A further disiriburion from the rams
Jor construgtion sunply shall be mage by the conractar. However, incase of fatiure of pawsr dus to
any unaveidabis circumstances, the contractor shall make ki own necessary arrangement like diezel
gengrator feiT eic. ai hiz ewn cost 3o thal progrese of work is ot affected, and Employer thail m no
caze be responsible for omy delay In waris fecause of pon-availakifity of power

Emplover shall maks available corotruciion water supply af g sinels point in Ve suBation. All further
distribution for the zoons shall be mads by the Contractor. In case of nor-avallability or inadsquanto
availabiiity of woter for consiruction work the contractor chall make hic oww drrangement af hiz own
eost and the Emplover shall by no ease be responsibla for ey delay inwerks because of mon-availabilin
or inadeguare availabificy of weger,

What 1z the Minimum specified creepage distance to be considered for imsulstor stnng’ lonsrod
mnzulators outdoor bushines & switchyard equigment?

Followmg Standard Crespaze distance 1= to be conzidersd for _
2) Insulstor strmz /longrod msulators’ outdoor bushings (GIS Transformer reartors)
o Forboth Nou-ocoastal ares & Costal area - 31mmi/kV

b)Y Al other Swatchvard Equipment-

e Noncoastal area : 25mm/EV

s Costal area : 31mm /EV
Whether BTV coating in all switchyard squipment iz required™
BTV coating shall be doue at zite on-all poreslam meslators ineluding mandatory spares (L. boshmgs,
boliow and 2olid melators, diee msulators =ic ) for zubstation(z) 1 coastal area (ifspecified mn Sechion
propect). The cost of BTV coating zhall be-desmed to be incloded m the respective equipment’items’
erection ooat
How the wanstion m the BOQ quantity shall be dealt duning pest award?

Any change in BPSLOA quantities durmg detailed enginesnng shall be dealt in lins with provisions of
biddins documentz Contracts,
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Freguenthy Asked tiony
1.6 Iz Special Tools and Tacklez coversd under present scope work?

Reply- Bidder to refer clause no 142 of SECTION-GENERAL TECHNICAL EEQUIREMENTS (GTR)
which = reprodoced below: -

"Tha sweceizful Bidder shail zupply all zpecial tools arnd tackles required for Operatien wand
maintenance of eguipment The special joolz and tackies shall only cover lems which are specifically
reguired for the squipment affersd arid are propristary in nature The fist afzpar:.:ai toolrand tackies,
ifany, skall he finalized during détall siginsaring ond the zome shall b zupplisd without any dddifional
cost implication to the Employer.” ' '

11 Whether SAT imtegration‘configuration work at remocte @nd (1e. REDC/ Backup FLDC RTAMC
NTAMC ' Backop NTAMUC) 12-emisaged noder present zcope of idder

Reply- Necessary configuration of data at Gateway for remote operation from NTAMC, Backup NTAMC.
BTAMC & wmpery iston from BT DC Backup RLDC i= ncluded i present scope of hidder
No work 13 envisaged at remote end (RLDC Backop RLDC /RTAMC' KTAMC - Backup NTAMO)
under the present ssope. However succesaful bidder has to extend all suppont for successful integration
of data st remaote-end.

18 Whether Approach Road it in the scope of Bidder?

Reply:— Bidder to refer elanse mo 13.0 pfazetion GTR
Az per mie requirement Approach Road. in the vicimity of substation may be constructed based on
drawrngz of miermal roads enclozed with the render drawing & Pavment zhall be made under umr ttem
rats of azsocEied BPS ttem for roads.

19 What 1= dezton temperature for battery capacity calculation az i biddme documents ambient temp 3
mentioned 0-50 degree?

Beply.- For Battery summg caleulahons worst temp combination 1 2 Zero degree i3 to be considersd a3 minimum
temperature for sizine calonlations.

1.16. Az per Scope &Fwork capseity of battery & charger needs to be calevlated conzidering present as well
=2 foiore baye. Pledse provide DC load detsils for foture CRP wyztem.

Replv:- Bidders to consider the prezent bay CRP load requirsment of zimilsr feeder te0 Transformer bay,
LineBuz Reactor Bay, Line bay, Tie bay eic for foture bays also for capacity calculation of battery &
charger.

If higher capacity/rating are reguiced bazed on dezign calculstions same shall be provided by contractor
without additional cost to emplover. Howsver, capacity of battery & battery chargers should not be Jess
than 33 specified in the BPS.

111 Forthe proposed 55 under THCE, Kindly provide this followms -
o Coordinates afthe ideatifted land,
* Smgle | ine Diazram,
o (Geners]l Anancement Drawins

Reply- Tt iz responsibility of bidder to develop Simole line disstam, General amansement and all other
aszocisted kavoot condiderinp the present a8 well as futore scope of work for ptoposed Subsintion. 51D,
Plan & Genersl arrapgement Layoot of proposed substation shall be finalized duorinz detailed
Engmeening bazed on bzt engindering practices, mesting the requiraments of Technical Sp-auﬁ“catmns
& onmtztmn of Ime cormdors. Locafion/coordinstes of identified InndPlot plan of proposed mew
substation shall be shared donng detailed enownesnng fo soccessinl hidder-

£33 Whether encombrance free land will be provided to succesafol Bidder?
Beply:- Reasomsbly Encombrance free Jand will be provided to suscessful Bidder

113, Whether Line side inslator strins iz not m hidder's scope. Kindly confiem?

(o ]
=
[24]
=
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Freguently d tions

Reply=- Transmassion line nide msplator string a.l:mg with hardwere for loe termunation 1= enyvizased wnder
present zeope-of the budder.

114 Whether space shall be provided et site for sterage & site oifice construction at free of cost

Reply:- It is not bindinz on emplover to provide the space for requisite facilines. However, the same can be &t
suhsiation site_on the availabiliny of space.

115 Kmdly provide the spacmg of main Earthenat for proposed suhstation 2

Beply: - For estimation of riser: of new substationswitchverd, maxmum spacing of Mam Earthmat shall be
considered as below -
s I0MxI0M for TESEV Si=
s JANIeDEN for 400Ky S
s 16Mx16MI for 2201V 5=
s 12N ] N for 1325V switchyard réspectively:

For subsmtions: with multipls voltage levels, maximum -2pacing of highest volage level shall be
considered for estimanon of nsers guannes,

Actusl rpacing for main earthmat shall be finalized dunng detailed engmeenng bazed o ol resishivity
data-and psyment shall be made 53 per actual executed guanhty at site. However, no cost compensation
shall he considered in case of actual spacing of mern earthmet finalized durine detailed engineerine
Iz2z than that menticned sbove

1.16. Eindly provide seismic ground acceleration value & zetsmic zone applicable fo project?

Raply:- Destinabion T ocation is defined in bidding documents. Please refer i5-1803 Part-1 for salecting, seismic
force zround acesleration value & seizmic zoge applicable to thiat location

B. Additional Query for Pa e Type: Subatation Extension Work

117, Kindly provide followines details of existing Substation for TECE projects:

#  Smngle line diagram,
» (General Amsngement drawmg.

s FFPH lavouteic

Beply: - Detatls’document | if not avalable i bedding docoments, shall be shared with spocessful bidder durmg
detailed engineening.
1.18. We presume that existing [T Switchgear viz ACDB, DCDB, EIDB & MI DB has sufficient spare
feeders to meet the present scope of Exin. bays as defined n sechon project

Reply: - The bidders are advised to vist the substabion sites and acquaint themsehes with the topography,
infrastrocture and also the dasign philosophy.

19 Kindly provide the make and model no, svailability of bay umits of existing Bus bar profection'scheme
for present zcope of work:

Beply: - The bidders are advised to visit the substation sites and agquaint themselves with the toposraphy,
infragtrgciure and also the desizn philozophy.

1.20. Kindly provide the make and modal no, availability of hicences of existing Substation antomation system
for present scope of work.
Reply: - The bidders are advised to vist the substabion sites and acquaint themsehes with the topography,
infrastrocture and also the dasign philosophy.
Additional litence for presentacops of SAS Augmentation 15 notenvizaged under predent soope.

1231 Eindly provide the spacing of mam Earfimar for propoesed substation 2

lLad
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Beply: -

C.

]
s

Raply=-

125,

Reply:-

1124,
Raply=-
D.

1:25.

Reply: -

1.26.

Reply:-

127

Beply:=-

127.

Beply-

128

Reply=-

Freguently d tions

For estimaticn of nzerof substation extn_ mam earthmat spaciis shell be conzsdered same g2 that inthe
extstine switchyard The bidders are advized to vimt the subststion sdez and acgpamt themzelves with
the ioposraphy, mfrastmoiure and also the design philosophy

Additional Query for Package Tvpe: Transformer/Reactor Package

What shall be the precedurs for long term gtorzze of Transformer and Resctor?
Dietail procedure for storas of spare tranaformer onitwith and withont 12olator switehine arrasrement

zhall be ab per annexure © Spare Transformer/Reactor Uit Storage & Connection Arrangemeant”
attached with Section — Tranaformer & reactors.

Kindly provide the distance between CMB to conteo! panel RTCC Panel required to estimate speaial
cable.

For estimation purposs CMB to control panel/RTEC Panel distance of 300mtr{approx ) shall be
considered.

The Supoly of 4. 20m A outpat for OTL WTI f= in bidder's scope. Please clanify regarding the scope of
mteorahion of tame in existing SCADA
Integration of OTI, WTI is in not in S¢ope of transformer Reactor Package,
Additional OQuery for Package Tvpe: GIS

Whether Lce panslz haveto be placed o GIS hall orcan be placed i Rocin adjacesnt to GIS hall?

LECC panels shall be located mnside the GIS hall itself prefesably in front of respectve GIS bay

CRP panel (Protection panels) shall be placed in Local Control Relay Room (LOR room) adjacent to GIS
hall

Eindly confirm the requirement of EQOT Crane for 765EV, 4008V, 2206V & 1326V GIS Halls?

One EOT Crane(As per BPS) of snitable capacity in lins with technical spacifications for each 765kEV,
400V, 2208V & 1376V GIS Halls:

How many Air change per Hour requirement for ventilation of the GIS Hall?

The ventilation of the GIS hall shall be of a:pozdive prezsure type with mintmem 2 awr changes:per hour.
The pressure mmade the GIS hall shall be maintained 5 mm of water above the atmospheric pressue.
What 15 the minimum clearance requirement between GIB and any budding”

Thehonrontal clearsnce between GIB and GIS buildine ‘amy other buslding wall shall be preferably be
three (3) materz

Darinp extension of GIS Substation OEM representative of existing GIS, tools & melles réguired for
extn work & Conzumabie items for exashine GIS iz tn whesa:Zcopa?

Dunng Extension of exizting GIS mubstation. tooks and tackles as well az conmumables/gazkers, elc. a3
l‘Eq_iJi:’Eﬂ & also OEM representative of exiztng GIS (for supervizing conmection of the Interface
Module), zha! be rranged by the prezent hiddercontsactor without any additicnal financial implication
to Ohwner Employer.
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