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1 Introduction / BBegeHue

TIl Electrical Protection Systems
Tl CuCTEMBbI 9NIEKTPUYECKON 3aLLMUThI

Hitachi Zosen
INOVA

DocNo /

Ne oK. 50060907-0.0

1.1 Intention of the document / HasHayeHne AOKyMeHTa

This Technical Implementation Instruction (TII)
defines the common technical requirements for
the high voltage electrical protection systems for
the Energy from Waste (EfW) plant Moscow
NW700. These schemes are required for
electrical protection of the following systems:

e 110kV High voltage remote DNO
interconnection;

e 110kV High voltage substation;

e 110kv [/ 10kV Import [/ export
transformer;

o 10kV Generator switchgear

e Steam turbine generator;

e 10kV MV distribution switchgears and
feeders;

e Emergency diesel generator.

This includes both stand-alone protection
systems and those integrated within the control
system of equipment e.g. switchgear bay
controllers.

Only common electrical protection is covered
within this document. This document does not
cover mechanical or specific unit protection
devices (e.g. temperature, Vvibration, partial
discharge monitoring, online DGA etc). These
requirements are covered in the applicable
equipment’s TII.

Low voltage protection 400V is not within the
scope of this document. For electrical protection
for low voltage systems, please refer to “TIl LV
Switchgear” with document number 50060273
and “TIl Distribution Transformers” with
document number 50060274.

HacTtoswasa VHCTpyKuma no nponsBoACcTBY TEXHUYECKUX
onepauun (Tll) ycrtaHaBnuBaeT obwue TexHUYeckue
TpeboBaHMs K cCUCTEMaM 3NEKTPUYECKOW  3alluuTbl
BbICOKOro HanpsbkeHns ans TOC, paboTtawowen Ha
otxogax (T3C), nog HasBaHuem «Mocksa NW 700».
[aHHble cxembl HeobxoouMbl ANs  3NeKTpU4ecKomn
3almThl CNeayLwWwmnx CUCTEM:

e YpaneHHoe coeguHEHME BbICOKOrO HaMpPsiKeHUs ¢
DNO 110kB;

e [loactaHumsa Bbicokoro HanpsikeHust 110kB;
TpaHcdopmaTtop Import/Export 110kB / 10kB;

e PacnpegenutenbHoe YCTPOMCTBO reHepartopa
10kB;
MapoTypbGoreHepatop;

e PacnpegenutenbHble YycTponcTBa W dumaepsl
cpeaHero HanpspkeHusa 10kB;

o ABapuiiHbI An3enb-reHepaToOPHbIN KOMMIEKT.

[laHHble cucTeMbl BKAOYAOT Kak aBTOHOMHbIE CUCTEMbI
3aluThl, Tak n MHTEerpnpoBaHHbIE B cucrtemy
ynpasleHusa O60py}J,OBaHMeM, Hanp., KOHTpOJ1epbl
npuncoegnHeHnA ana pacnpegernntesibHoro yCTpOI‘;ICTBa.

B maHHOM OoKymMeHTe paccmaTtpvBaeTcs TONbkKo obuias
anekTpuyeckas sawmrta. [JaHHbI JOKYMEHT HE COoEePXUT
OnMuUCaHNsa MEeXaHW4YeCKNX UNKU cneuunanbHbIX 3alUTHBIX
YCTPOWCTB (Hanp., YCTPOMCTB KOHTPOMNsS TemnepaTypbl,
Bnbpauun, 4YacTM4YHOroO paspsga, OHNanH-aHanusa
pacTBOPEHHbIX rasoB, W np.). [HaHHble TpeboBaHus
npeacTasneHbl B UHCTPYKUMSX Tl Ha cooTBeTCTBYlOLLEE
obopyaoBaHue.

3awuTta Hu3koro HanpskeHust 400B B o6bem gaHHOro
OOKyMeHTa He BXOAMUT. WHdpopmauuto 00
9NEKTPUYECKOM 3alimMTe CUCTEM HMU3KOrO HanpsKeHus
cMmoTpuTe B MHCTpyKuuax «TIl Pacnpegyctponctso HH»
nog Homepom 50060273 u «TIl PacnpegenutenbHbie
TpaHcdopmaTtopbl» nog Homepom 50060274,

1.1.1 Document References for Applicable Equipment / CcbifikKM Ha AOKYMeHTauu no

COOTBETCTBYHOLEMY 060pyAOBaHUIO

As this document is applicable to a number of
different systems, some project documentation
is not referenced by document number as it
depends on the supplier lot. In this case a

Print date: / ata neuyatu: 11. man. 2017 17:32
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general reference to “applicable equipment”
documentation is made e.g. “the TIl of the
applicable equipment’. Please see Fehler!
Verweisquelle konnte nicht gefunden
werden. below summarising the documentation
reference numbers for the applicable lots.

nocrtaBwuka. B Takom cnyyae ykasbiBaeTca obuias
CCbiflka Ha  «COOTBETCTByWOLWlee 0ObopyaoBaHuEY,
Hanpumep, «Tll Ha cooTBeTCcTBYlOLWEE O0BOpPYyOOBaHMEY.
Hwke npuBoantca ceogHas Fehler! Verweisquelle
konnte nicht gefunden werden. ¢ Homepamu
AOKYMEHTOB 4151 COOTBETCTBYHOLLMX NAKETOB.

Table 1: Document References for Applicable Equipment

Lot Equipment Attachment 3 Doc # TIl Doc #
Lot 8 HV Switchgear 50060422-3 50060264
Lot 8 Import/export transformer 50060392-3 50060275
Lot 8 Generator bus duct 50060390-3 50060272
Lot 8 GCB Generator Circuit Breaker 50060390-3 50060271
Lot 3 MV Switchgear 50060390-3 50060267
Lot 5 EPS Genset 50060396-3 50060276

Tabnuua 2: Ccbinkn Ha 4OKYMEHTaUMIo MO COOTBETCTBYOLWEMY 060pya0BaHNIO

MakeT O6opynoBaHue MpunoxeHne 3 flok. Ne | TIl Jok. Ne
MakeT 8 | PacnpegenutensHoe yctporcTtso BH 50060422-3 50060264
Maket 8 | TpaHcdopmaTop Import/Export 50060392-3 50060275
Maket 8 | LUnHonpoBoa reHepaTtopa 50060390-3 50060272
MakeT 8 | ABTOMaTU4ECKME BbIKHOYATENN 50060390-3 50060271
reHepaTopa GCB
Maket 3 | PacnpegenutenbHoe yctponcTteo CH 50060390-3 50060267
MakeT 5 | 'eHepaTopHbIA KOMMekT EPS 50060396-3 50060276

1.2 Definitions and abbreviations / OnpegeneHnsa u cokpalieHus

Table 3: Abbreviations

Short term Long term

HZI Company Hitachi Zosen Inova AG, purchaser

Supplier HZI's contractor

Sub-contractor Supplier of works and plant sections who is not a contractor/supplier of HZI

T HZI Technical Implementation Instruction: general technical information, such as corrosion
protection, steel structures etc.

TSD Technical Specification Document: specific technical information for each lot

oM Operating and Maintenance

EIC Electrical, instrumentation and control

KKS Kraftwerk-Kennzeichensystem

Print date: / ata neyatu: 11. man. 2017 17:32 Save date: / [lata coxpaHeHus:11. man. 2017 Page: /Ctpanuua: 5 of/us 30
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Short term Long term

DIN Deutsches Institut fur Normung (German Standardisation Institute )
EN European Norm

RUN Russian Norm

GOST Gossudarstwenny Standart (Russian Standard)
IEC International Electrotechnical Commission
ANSI American National Standards Institute

DCS Distributed Control System

DNO Distribution Network Operator

DC Direct Current

EMC Electromagnetic Compatibility

CT Current Transformer

VT Voltage Transformer

PCS Process Control System

CCR Central Control Room

Protection Relay

This refers to both multifunction electrical protection relays and multifunction bay controllers with
integrated protection functionality.

FIwW Final Inspection Workshop; Acceptance testing of equipment at workshop

FIS Final Inspection Site; Final inspection at site

ITP Inspection and Test Plan; The ITP includes all quality-relevant test steps, which are carried out
before, during and after production or assembly. The ITP defines the activities to be carried out
when and with whom.

ITP-W Inspection and Test Plan Workshop; Detailed ITP covering the FIW

ITP-S Inspection and Test Plan Site; Detailed ITP covering the FIS

MCB Miniature circuit breaker

Tabnuua 4: CokpalyeHus

CokpalleHue OnucaHne

HZI Komnanua Hitachi Zosen Inova AG, 3akasuuk

MNocTaBLuk Mogpsaguuk HZI

Cybnoapsaguuk MocTaBwuk paboT 1 y4acTKoB 3aBoAa, He ABMSIOLWMNCSA NOAPAAYNKOM/NOCTABLLMKOM KOMNAHWM
HZI

T MHCTpyKUMa MO NPOM3BOACTBY TeXHMYECKMX onepauun HZI: obwasa TexHu4eckas nHpopmauus,
T.€. 3amTa OT KOPPO3nNM, METANINTIOKOHCTPYKLMK 1 T.N.

TSD TexHndeckasn cneundukaLmsa: KOHKpeTHas TeXHM4eckas uHopmaums No Kaxagomy nakety

OM OkcnnyaTaums n TexobcnyxnsaHve

EIC OnekTtpoobopyanosaHue, npmdopsl KUIM n cuctema ynpaeneHus

KKS Kraftwerk-Kennzeichensystem (Kogunposka KKS)

DIN Deutsches Institut fur Normung (Hemeukunii MHCTUTYT cTaHgapTM3aumm)
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CokpalleHue OnucaHve

EN EBponenckue HopMbl

RUN Poccuiickme Hopmbl

GOST locygapctBeHHbIi ctaHgapT, FTOCT (poccuickue TEXHUYECKMe CTaHaapThl)
IEC MexayHapoaHasi afiekTpoTeEXHUYEeCcKas KoMucecus

ANSI AMeprKaHCKNN HauWoHanbHbIM MHCTUTYT CTaHOAPTOB

DCS ABTOMaTM3MpOBaHHAsA CMCTEMA yNpaBreHns TexHonornyeckum npoueccom (ACY TI1)
DNO OnepaTop pacnpeaennTenbHOn ceTn

DC [MOCTOSIHHBIN TOK

EMC OnekTpoMarHuTHas CoBMeCTUMOCTb

CT TpaHcchopmatop Toka (TT)

VT TpaHcdhopmaTop HanpspkeHus (TH)

PCS Cuctema ynpaBneHusi TEXHONOMMYECKMM MPOLLECCOM

CCR LlenTpanbHbin nynbT ynpasneHus (LIMY)

Protection Relay

PeneriHag s3awwta (P3). aHHbI TepMUH pacnpoCTpaHSaeTCs Kak Ha MHOrOYHKLMOHamNbHbIe
pere 3neKkTpM4eCcKon 3alUmThbl, Tak U1 HA MHOrO(PYHKLMOHAaNbHbIE KOHTPOSNEpPbl NPUCOEANHEHNS
CO BCTPOEHHOW (OYHKUMEN 3aLUnThI.

FIwW PeMOHTHbIN LieX OKOHYaTeNbHOM MHCNeKUuK; NprneMoyHble ncnbiTaHns 0bopyaoBaHus B
PEMOHTHOM Lexe

FIS Mnowaaka okoH4YaTenbHoM MHcnekumnn; OkoHYaTenbHasa MHCMEKUUS Ha nnowanke

ITP MnaH nHcnekuun n ncnbitalun; ITP BkNtoYaeT Bce aTanbl UCMbITAHWA MO KavyecTBY A0, B npolecce
1 nocne npoussoacTea unm coopkn. ITP onpeaensieT nnaHupyembie MEPONPUATUSA, CPOKKN NX
BbIMOSIHEHNSA N UCNOMHUTENEN.

ITP [naH nHcnekumn n ncnbiTaHun B peMOHTHOM uexe; OeTtanbHbin ITP ¢ onucannem FIW

ITP-S InaH nHcnekuun n ncnbiTaHui Ha nnowagke; detanbHbit ITP ¢ onncaHmnem FIS

MCB MwHVaTIOpHBIN aBTOMaTUYECKMIA BbIKITIOYaTENb

1.3 Norms and standards / Hopmbl U cTaHgaapTbl

The equipment, systems and work supplied shall TMoctaBnsemoe obopygoBaHue, cuctembl U pPabdoThI
comply with the requirements of the documents [JofmKHbI COOTBETCTBOBATb TpebOBaHWUAM [OKyMeHTa
‘EIC Standards and regulations” with the «PermameHtsl wn craHgaptel EIC» nog Homepom
document number 50060227. 50060227.

1.4 Suppliers engineering / UHXWHUPUHI NOCTaBLYMKa

The engineering is to be done in accordance WVHXWUHUPWUHT

BbINOJTHAETCA B COOTBETCTBUNA Cc

with the requirements of the document: “EIC TpeboBaHuamMM AokymeHTa: «WHXMHUPUHI MNOCTaBLUUKa

Suppliers engineering”

with the document EIC» nog Homepom 50060226.

number 50060226.
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1.5 Manufacturers / Nponssogutenu

The list of approved suppliers can be found in
the document: “EIC List of approved products
and suppliers” with the document number
50060228.

In regards to the use of electrical multi-function
protection relays and high voltage switchgear
bay controllers, HZI preference is for the
Siemens SIPROTEC line of products to be used;
however, alternatives can be considered where
identified in the tender stage with the approval of
the HZI project manager.

Print date: / ata neuyatu: 11. man. 2017 17:32
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MepeyeHb 0O0OPEHHbLIX MOCTaBLUMKOB NPEACTaBlEH B

cnegywowiem  gokymeHte: «llepeyeHb ogobpeHHown
npoaykumm 1 noctaswukos EIC» nog Homepowm
50060228.

B OTHOLLEHUN NPUMEHEHMNS ANEKTPUYECKNX
MHOTOOYHKLMOHAMbHbLIX pene 3aluTbl U KOHTPOSIEPOB
npucoeanHeHus pacnpefenuTtensHoro  ycTponcTBa
BbICOKOro Hanpsikenusi, HZI oTgaeT npeanoyteHue

npogyktoBon nuHenke Siemens SIPROTEC; ogHako,
MOryT ObITb PacCMOTPEHbl anbTepHATUBHbIE BapWaHThI,
npu ycrioBun nx naeHTUguKaumm Ha atane teHgepa no
COrNacoBaHUIO C PYKOBOOUTESNEM MPOEKTa CO CTOPOHbI
HZI.
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2 Technical requirements / TexHn4yeckue TpeboBaHuA

2.1 General / O6wana nHdopmaums

The equipment shall be complete in all respects
and shall include all items which are necessary
for safe and proper operation.

The equipment and systems must be suitable for
use in the system shown in the documents
“Single Line Diagram” with the document
number 50060283 and “Protection SLD” with the
document number 50060240. All additional
requirements specified within the TII and
Attachment 3 of the applicable equipment shall
be fulfiled. Where there is a contradiction in
technical specification between this document
and the documentation of the applicable
equipment, the applicable equipment
documentation shall take precedent.

The electrical protection shall be of a failsafe
design with all high voltage circuits being
isolated on complete protection failure e.g. loss
of redundant 220VDC power supply.

MNocTaBnsemoe obopyaoBaHue JOJTKHO ObITb
KOMMJIEKTHBIM BO BCEX OTHOLUEHUAX W BKMOYaTb BcCe
3NEeMEHTbI, HeobxoauMmble  ana  ©e3onacHom WU

Haanexallen akcnyaTauum.

O6opyaoBaHne U CUCTEMbI OOIMKHbI OblTb NPUrogHbI AN
NCMNONb30BaHUS B paMKax CUCTEMbI, NPeACTaBfIeHHON B
AokymeHTax «OOHONMMHEMHaa cxema» nog HOMEPOM
50060283 u «OpgHonuHerHas cxema 3aWuTbl» Nog
HOMepoM 50060240. Heobxoaumo obecneynTb
BbIMOSTHEHNE  BCEX  AOMNONHUTENbHbIX  TpeboBaHuWM,
yKaszaHHbIX B MHCTpyKumax Tl v lMpunoxeHnn 3 ans
COOTBETCTBYIOLLENO obopynoBaHus. B cnyyae
NPOTUBOPEUMBBLIX TEXHUYECKMX creumdmrKaluin B JaHHOM
AOKYMEHTE U1 [OKYMEHTauunm Ha COOTBETCTBYHOLLEE

obopyaoBaHue, TpeboBaHus AOKYMEHTaLmm Ha
cooTBeTCTBYHOLIEE 060pyAOBaHME NPeBanMpyoT.
AnekTpnyeckas 3awmra JOIDKHA nMeTb

OTKa30YyCTOMYMBYH KOHCTPYKLMIO C pasbeauHeHnem Bcex
Lenen BbICOKOrO HanpspkeHUss Mpu  MOMTHOM  OTkase
3aWuTbI, HamMp., NOTepe Pe3epBHOIO UCTOYHMKA NUTaHUS
220B DC.

2.1.1 Ambient conditions / lMapameTpbl OKpyxatowien cpeabl

The equipment shall comply with the ambient
conditions as specified within the Attachment 3
and TII of the applicable equipment.

O6opynoBaHne [JOMKHO COOTBETCTBOBATb YCMOBUSAM
OKpyxarollen cpefbl, ykasaHHbiM B [MpunoxeHun 3 wn
nHcTpykummn Tl Ha cooTBeTCTBYIOLWEE 0bopyaoBaHMe.

2.1.2 Equipment Ratings / HomMHanbHbIe napameTpbl 060pyAOBaHUSA

Equipment shall be rated for full load operation
and have a sufficient peak and short-time short
circuit withstand rating for the worst case short-
circuit levels as identified in the document “Short
Circuit Study” with document number 50060233.

2.1.3 Operation modes / Pexxumbl paboTbl

The plant has multiple operating modes as
defined in the document: “Electrical power
system functional description” with the document
number 50060338. The protection system shall
provide, for all operating modes as listed in this
document, both main and backup protection.
This shall include all fault types located in all
zones of protection.

Print date: / ata neuyatu: 11. man. 2017 17:32
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O6opynoBaHne OOMKHO ObITb paccynTaHo Ha paboTy C
MOSIHOW  Harpyskom W BblAEpXMBaTb MUKOBYHD WU
KpaTKOBpPEeMEHHYI0 Harpy3ky K3 npu Hanxygwwmnx cnydasx
K3, kak ykasaHo B AoKkymeHTe «WccneposaHne no K3»
nog Homepom 50060233.

3aBog MMeeT MHOXECTBO PeXUMOoB paboThl, Kak ykasaHo
B AOKyMeHTe: «®PyHKUMOHaANbHOE OnucaHue CUcTembl
nogadn anekTponutaHusi» nog Homepom 50060338.
Cuctema 3awmTbl gormkHa obecneunBaTb OCHOBHYHO M
pPEe3epBHYI0 3alUTy AN BCeX pPexumoB paboThbl,
yKa3aHHbIX B [JaHHOM AOKYMeHTe. JTO BKNOYaeT Bce
TUMbI OTKA30B BO BCEX 30HAaX 3aLLUTHI.
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2.1.4 Maintainability / PemoHTONpurogHocTb

It must be possible to carry out all maintenance
activities from the front of any protection panels
supplied.

DocNo / 50060907-0.0
Ne gok.
Heobxoammo npenycMoTpeTb BO3MOXHOCTb

OCYLLIECTBIEHUS1 TeXOOCNYXMBaHUS C NepeaHen CTOPOHbI
nobo NocTaBNAEMON NaHenn 3aLmThbl.

2.1.5 Backup and Redundant Protection / PesepBHasa u gybnupyoujan sawmra

2.1.5.1 Backup Protection / PesepBHas 3awmTa

For all fault types located in all zones of
protection, there shall be more than protection
system which is able to provide clearance of the
fault. Each of these schemes should provide
diversity of protection devices e.g. different
instrument transformers, relays, circuit breakers,
etc.

This does not imply duplication of protection with
equal performance (see Redundant Protection
Section 2.1.5.2), so neither speed of operation
or selectivity of tripping need to be equal e.g. a
suitable backup would be an upstream
protection system with a slower operating time
and which causes a wider outage of equipment.

To achieve the above, depending on the system
arrangement, circuit breaker failure schemes
(ANSI 50BF) and other intertrips may be
required.

[Jns Bcex TWUMOB OTKa3oB BO BCEX 30HaxX 3awuThbl
HeobxoaMmMo npeaycmoTpeTb Goree OOHOM CUCTEMBI
3alWmnThbl, CNOCOBHOM yCTpaHUTb 3TN OTKasbl. Kaxaas us
3TUX CXEM [JOJSDKHA BKNHOYATb pAf 3alMTHBIX YCTPOWCTB,

Hanpuwmep, pasrinyHble n3mMepuTerbHble
TpaHcopmaTopsl, pene, aBTOMaTuyeckue
BbIKMO4aTenu, 1 T.4.

OT0 He o03HavaeT AOybnupoBaHusa  3awuTbl  C
paBHOLEHHbIM  OYHKLMOHANoM (cm. Pasgen
Ady6nupyowas  3awmta  2.1.5.2), noatomy  Het

HeobxoaAMMoCcTM obecneyYeHust OAMHAKOBOW CKOPOCTU
cpabaTbiBaHUS UMW  CENEKTUBHOCTM aBTOMAaTMYECKUX

BbIKNtoYaTenen, Hanpumep, COOTBETCTBYHLLUM
pe3epBUpoBaHMEM OyaeT cumTatbCa CUCTEMA 3alUmThbl
BXOOHOW ceTm ¢ ©Oonee  HUW3KOM  CKOPOCTLIO
cpabaTbiBaHus, obecneymBaroLlas oonee

LUMPOKOMACLLTaBGHOE OTKIoYeHe 060pya0BaHuS.

[na ynoBneTBoOpeHWsi BbllleyKasaHHbIX TpebosaHwui, B
3aBMCMMOCTM  OT  KOHCTPYKUMW  CUCTEMbI,  MOTyT
notpeboBaTbCs CXeMbl 3alWuTbl OT HEUCnpPaBHOCTU
aBTomaTtumyeckunx Bolkntovaternen (ANSI 50BF) un npoyve
CXEeMbl 3aBUCUMOrO OTKITHOYEHWS.

2.1.5.2 Redundant Protection / lybnupytowaa 3awmra

Redundant protection refers to a duplication of a
protection system, normally a unit protection
system, with equal performance. A redundant
protection scheme shall include:

a. Duplicated multi-function relays;

b. Duplicated instrumentation
transformer cores;

c. Duplicated and fully separated
(i.e. not de-coupled via diodes)
power supplies;

All redundant protection systems shall feature
trip isolation as per Section 2.4.8.2.

Print date: / ata neuyatu: 11. man. 2017 17:32
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Odybnupylowan 3awmrta npeacrasngetr cobon gybnukat
CUCTEMBI 3aLLMTbI, OObIYHO 3TO CMCTEMA 3alUMTbI y3na C
paBHOLUEHHbIM yHKUMoHanom. Cxema ayonvpytoen
3aLUNThI BKIOYaET:

a. [ybnupoBaHHble MHOrogyHKUMOHAmNbHbLIE
pene;

b. [LdybnuposaHHbie cepaeyHuKm
N3MepUTENbHbLIX TPaHCOPMaTOpOB;

c. HAdybnupoBaHHble n NOMHOCTLIO
pasgenbHble (T.e. He C  AWOAHOM
pasBA3KOM) UCTOYHUKM NMUTAHWUS,

Bce cuctembl gybnupyrowen 3awmtbl OOMKHbI ObITb
OCHaLLEeHbl aBapuUiHbIM OTKMOYEHNEM B COOTBETCTBUU C
Paspenom 2.4.8.2.
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2.2 External characteristics / BHewlHUe xapaKkTepUCTUKU

2.2.1 Painting / Nokpacka

The requirements of the documents “TIi
Corrosion protection” with the document number
50060642 and “Tll Colour concept Process
Technology” with document number 50060165
shall be complied with. If the colour is not
specified in Attachment 3, the TSD or “Tll Colour
concept’, then the colour shall be RAL 7035
(light Grey).

DocNo / 50060907-0.0
Ne gok.
Heobxoanmo cobniogate TpeboBaHus  cneayroLmx
AokymeHToB: «Tll  AHTMKOppO3uMHas 3awuTta» noj

Homepom 50060642 n «TIl LiBeToBasi koHuenuusi Ons
TeXHosorm4eckoro npouecca» nog Homepom 50060165.
Ecnun uBeT He ykasaH B [NpunoxeHun 3, TSD unu «TlI
LiBetoBass KoHuenuusa», To BblOupaetca RAL 7035
(cBeTno-cepbin).

2.3 Constructive Implementation / KoHCcTpyKLus

2.3.1 General / O6was nHhopmauus

All construction constraints specified in the TII
and Attachment 3 of the applicable equipment
shall be complied with. This shall include
consideration of space availability and layout
within E-houses or rooms and any specified
cubical sizing.

Heobxoanmo obecneyuntb BbIMOJSIHEHNE BCex
KOHCTPYKLMOHHbIX orpaHu4eHni, yKa3aHHbIX B
MHCTPYKLMSX Tl " MpunoxeHumn 3 ans
COOTBETCTBYHOLLENO obopynoBaHus. Ons aToro

HeobXoAMMO y4uTbiBaTb, MOMMMO TPOYEro, Hanmyve
cBOOOAHbLIX nnowaneni, KOMMOHOBKY B  MOAYMbHbIX
3MNEKTPONOMELLEHNAX U MPOYMX MOMELLEHNAX, a Takke
yKasaHHble pasmepbl LWKadoB..

2.3.2 Protection Cubical / LLkacdbl cuctemMmbl 3alWmnThbI

All protection cubicles or panels shall comply
with the requirements of the document “Tli
Control Panels, Cabinets and RIO Boxes” with
the document number 50060259.

The requirements of the document: “TII
Corrosion protection” with the document number
50060642 shall be complied with; and the
document “Tll  Colour concept Process
Technology” with document number 50060165.
If the colour is not specified in Attachment 3, the
TSD or “TIl Colour concept”, and the
manufacturer does not have a standard; then
the colour should be RAL 7035 (light Grey).

All cubicles shall
lighting.

have switchable internal

20% spare terminations shall be provided. Cable
entry shall be from the bottom only.
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Bce wkadbl unu naHenn cuctembl 3alnTbl OOSDKHbI
cooTBeTCcTBOBaTh TpeboBaHusaMm agokymeHTta «Tll MaHenu
ynpaeneHus, wkadpol n nadHenu RIO» nog Homepom
50060259.

Takke HeobxoaMmo cobnogaTtb TpeboBaHus
cnegywowmx — AgokymeHTtoB:  «TIl  AHTUMKOppO3unHas
3awmTta» nog Homepom 50060642 u «TIl LiBetoBas

KOHUeNnuMa Ans  TeXHONOrMyeckoro mnpouecca» nog
Homepom 50060165. Ecnu wuBeT He ykasaH B
Mpunoxenun 3, TSD nnn «Tll LiBeToBasa koHuenuusy», a
y Npon3BOANTENSA HET COOTBETCTBYIOLLEro cTaHaapTa, TO
BblbupaeTca RAL 7035 (cBeTno-cepbii).

Bce wkadbl A0MKHbI ObiTb OCHALLEHbl BbIKMOYaTENEM
BHYTPEHHEro OCBeLLeHNs.

MpenycmaTtpuBaeTcs 20% pe3epBHbIX
KabenbHbI BBOA OCYLLECTBAAETCH TONbKO CHU3Y.

KnemMm.
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2.4 Electrical Implementation / 9nekTtpoobopyanoBaHue

2.4.1 Protection system / Cucrema 3awumrbl

Master and backup numerical protection relays
shall be provided for each device.

The following minimum requirements are
mandatory for mains monitoring:
o Differential protection for

incoming HV power transformer

o Distance protection for incoming
HV power transformer

o Directional power relay

o Two stage over frequency/under
frequency monitoring

o Two stage over voltage/under
voltage monitoring

o Definite-time over
relay

o Directional earth-fault relay

Gb59/2 protection parameters

o Synchrocheck

current-time

O

There should be main and backup protection
functionality for both phase and earth
overcurrent and also under/over voltage and
frequency.

The requirements listed above shall be
monitored using a digital protection relay which
shall also perform the following functions as far
as is possible:

o Protection functions

o Any pre-programmed automatic
routines (logics)

o Measurements

o Communication interface with the
process control room via Profibus

The following measurable variables shall be
displayed locally for each voltage level with
suitable measuring instruments:

o Voltage in kV

o Currentin kA (indicator with
min./max. pointer)

o Frequency in Hz

Print date: / ata neuyatu: 11. man. 2017 17:32

Save date: / [lata coxpaHeHus:11. man. 2017

[nsa kaxxgoro ycTporcTBa npegycmaTpmBaeTca OCHOBHOE
N pe3epBHOE pene 3allnThbl.

[lns KOHTPONsi ceTeBbIX XapakTepUCTUK HeEOOXoaAMMO, Kak
MWHUMYM, cobnoaaThb HKeyKka3aHHble TpeboBaHus:

o [OuddepeHumanbHasn 3awura ans
BXOAHOro cunoeoro TpaHcdgopmatopa BH

o [OuctaHumMoHHas 3awmTta Onsi BXOLHOro
cunosoro TpaHcdopmartopa BH

o Pene HanpaBneHus MOLLHOCTH

o [ByxCTyneH4aTbl KOHTPOSb MOBbLILEHNS /
NMOHWKEHUS 4YacTOTbl

o [ByxcTyneH4yaTbl KOHTPOMb MOBbLIWEHWS /
NOHMKEHUS HANPSHKEHNSI

o MakcmmanbHas  TokoBas  3awmta  C
He3aBMCUMOW OT ToKa  BblOEPKKOW
BpPEMEHM

o HanpaeneHHoe pene 3amblkaHuMsi Ha
3eMro

o [MapameTpsl 3awmtbl G59/2
o CuHxponpoBepka

Heob6xoaMmo NpeaycMOTPeTb OCHOBHYI U pe3epBHYHO

3aumnTty OT nNoOBbIWLEeHUA Cba3OBOFO TOKa W TOKa
3a3eMlieHnda, a TaKkKe nNoBbllleHnA W CHUWXEeHUA
HanpsaXeHna 1 4acTtoThbl.

BbIIJJeyKa3aHHbIe Tpe6OBaHVIFI OOJDKHbI

KOHTPONMPOBaTbCS C NOMOLLLI LUAPOBOro YCTPONCTBA
penemHon 3awuTbl, KOTOPOE, HACKOMNbKO BO3MOXHO,
AOJSDKHO Takke BbINOMNHATE cnegyowime OyHKUnn:

o OyHKUUK 3aWnTbI

o Jlobble 3agaHHble NporpaMmmbl C
aBTOMaTMYECKNM 3arnyCKOM (fiormyeckme
CXeMbl)

o WamepeHuns

o WHTepdenc cBa3m ¢ nyrnbToM ynpaBneHns
TEXHOSTOrM4YEeCKMM NPOoLLECCOM Yepes
Profibus

HwxeykasaHHble un3MepsemMble MNepemMeHHble [OOMKHbI
BbIBOAUTBCA Ha foKarnbHble Aucnnen Ans  Kax[aoro
YPOBHS HanpsKeHns c NCNonb30BaHWEM
cootBeTcTByoLWwmx KA:

o HanpsxeHue B kB
o Tok B KA (MHAMKaLmMS

MWUHUMabHOW/ MakCcMManbHOW BEMUYNHDI)
o YactotaB Iy

Page: /Ctpanuua: 12 of/ns 30



000 «AlTK-1»

Project: / Mpoekt:  Moscow NW 700 PSP:

It shall be possible to control the circuit breaker
from the DCS via the numerical relay.

The protection relay’s shall have AC & DC
control voltage MCB status, and current &
voltage transformer monitoring; which should
send a corresponding alarm to the control room.

Remote differential protection at a Grid operator
substation shall be designed to activate a trip of
the Grid operators switchgear, if the DC supply
is lost in the plant. This shall be designed to
operate only if, both the remote Main and
Backup differential relays loose communication
with the site , at the same time.

The transformer differential protection relay
should monitor the tap changer position, and
adjust the differential settings when the ratio is
changed by the tap changer.

All protection relay pickups and alarms should
be sent to the DCS. The supplier should provide
an appropriate alarm message which can be
programmed into the DCS, to inform the
operator of the reason for the alarm.

2.4.2 Power supply / UcTOYHMK nuTaHuA

All protection systems shall be powered by an
220VDC UPS power supply. The power supply
shall be monitored at the relay and a failure of
supply shall be indicated within the DCS.

TIl Electrical Protection Systems
Tl CuCTEMBbI 9NIEKTPUYECKON 3aLLMUThI

Hitachi Zosen
INOVA

DocNo /

Ne oK. 50060907-0.0

Heobxoanmo peanu3oBaTb BO3MOXHOCTb YNpaBreHus
aBToMaTtMyeckumn  Bblkntovatenamm ¢ DCS  yepes
4YMCNOBOE perne.

Pene 3awmtbl OOMKHbI OblTb OCHALLEHbl KOHTPOMEM
coctosiHua MCB HanpsikeHus uenen ynpasrneHus AC u
DC, a Ttakke TpaHcdopMaTOpPOB TOKa W HaNpshKeHus c
nogayen COOTBETCTBYIOLLEro aBapuUWHOIO curHana Ha
nynbT ynpaBreHus.

YpaneHHas A depeHunanbHas 3awuTta Ha
nogctaHUMM onepaTtopa CceTu JormkHa obecnednBaTtb
cpabaTbiBaHue aBapuUNHOro OTKIHOYEHNS
pacnpenennTtenbHOro ycTpOWCTBa ornepaTtopa CeTu B
cnyyae notepu nutanna DC Ha 3aBoge. OT1a cucrtema
AomkHa cpabaTbiBaTb, TOMbKO €CNMU M OCHOBHOE, MU
pesepBHOe AuddepeHuUnanbHble pene OaHOBPEMEHHO
NnoTepPsItOT CBA3b C MIOLLALKOMN.

Pene pudpdepeHumanbHOn 3almTbl TpaHcdopmaTopa
OOIPKHO KOHTPONUpOBaTb MNOMOXEHME MNepekntoyaTens

oBbMOoTOK TpaHcdopmartopa n KOppeKTMpoBaTb
HacTponkn guddepeHuManbHON 3alWnTel B - crnydyae
N3MEHEHMNS KoadduumneHTa C nepeknoyatens

OTBETBNEHUN TpaHcdopMaTopa.

Bce cnyvyanm cpabaTtbiBaHMA W aBapUWHbIE CUrHanbl
penemHon 3awWuTbl O0MKHblI nepepaBatbcss B DCS.
MocTaBWMK OOSMKEH NpedycMoTpeTb COOTBETCTBYHOLLEE
aBapumnHoe coobLeHue, KoTopoe MOXHO
3anporpammupoBate B DCS, pgns yeBegomneHus
ornepaTtopa O npuymMHax cpabaTbiBaHUs aBapUNHON
curHanusauuu.

Bce cuctembl 3awuTbl OOMKHbI ObITb paboTtatb OT
nctovyHnka 6GecnepebonHoro nutaHna 220B DC.
McnpaBHOCTb WCTOYMHWKA NUTAHWUSE KOHTPONMPYETCs C
MOMOLLbIO perne, u B criyyae OTkasa nNuTaHus nopaeTcs
curHan B DCS.

2.4.3 Numerical Protection Relays / YncnoBble pene 3awuTbl

Digital, numerical multifunction protection relays
complying with IEC 60255 shall be used for all
high voltage electrical protection systems.

Protection relays shall feature all protection
functions as specified within the drawing
“Protection SLD” with the document number
50060240 and all additional functions specified
in the Attachment 3 of the applicable equipment.
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[ns Bcex cucTeM OneKTpU4eckon 3allinTbl BbICOKOro
HanpskKeHNa  OOSMKHbI - UCNonb3oBaTbCA  UMNGPOBLIE
YMCMOBbIE  MHOTFOOYHKLMOHAmNbHbIE  pene  3awuTbl,
cooTBeTcTBYIOWMe |IEC 60255.

Pene 3awmtbl gomkHbl obnagate BceMu QYHKUUAMM
3aWmMThl, YyKasaHHbiMM Ha JepTexe «OgHoONUHenHas
cxema 3awmTbl» nog HomepoMm 50060240, n Bcemmu
JONONHUTENbHBLIMU PYHKUNAMN, yKa3aHHbIMU B
MpunoxeHun 3 Ha cooTBETCTBYIOLLIEE 060PYLOBaHME.
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2.4.3.1 Overcurrent Protection / 3awmuTa oT npeBbILWEHUsA TOKa

Where overcurrent protection function is
specified (ANSI 50/51/67), the following
overcurrent characteristic curves shall be

provided as per IEC 60255:

Definite time (DT)

Standard inverse (SI)

Very inverse (VI)

Extreme inverse (El)
Long-time standby earth fault

PoOoTO

The definite time overcurrent shall be settable as
instantaneous overcurrent function.

Ecnu npegycmoTpeHa yHKUMS 3almTbl OT NPEeBbILLIEHMS
Toka (ANSI 50/51/67), Heobxogumo npenocTaBUTb
cneayroLmne xapakTepucTuyeckne Kpueble NpPeBbILLEHNUS
Toka B cooTBeTcTBUM C IEC 60255:

a. HesaBucumas XapakrepucTumka
cpabatbiBaHus (DT)

CraHpgapTHas 3aBucumas xapakrepuctuka (Sl)
CunbHo 3aBncumas xapakrepuctumka (VI)
OKcTpemarnbHO 3aBucMmMas xapakrepuctuka (El)
PesepBHasa 3awmrta onsa 3aMblkaHUA Ha 3eMI0 C
NPOOOIMKUTENBHLIM BpeMeHeM cpabaTtbiBaHUS

BPEMEHU

®ooo

TokoBas 3alimTa C HE3aBMCUMOW OT TOKa BbIAEPXKKOMN
BPEMEHM HacTpamBaeTcs Kak 3awuTta 6e3 BbloepXKKU
BPEMEHN.

2.4.3.2 Differential Protection / AudchepeHumnanbHasa 3awmra

Unless otherwise stated in the applicable
equipment attachment 3, low impedance
numerical differential protection functions shall
be utilised for all differential schemes, including
generator (87G), transformer (both 87T and
87N/87REF) and cable differential protection.

For overall transformer differential protection
(87T), it is HZI preference that the tap changer
position shall be considered by the protection
relay and compensated for when calculating the
differential current. If this has not been foreseen
by the supplier it shall be identified during the
tender stage and approved by the HZI project
manager.

2.4.3.3 Control system / Cucrtema ynpaBneHus

All control systems shall be powered by a
redundant 220VDC UPS power supply. This
shall also be utilised as a control voltage for the
switchgear.

Each switch bay shall have an operating cubicle
which contains all the control, interlocking and
auxiliary power fuses and links appropriate to
the particular switch bay.

In addition, the cubicle shall contain all the
controls (both electrical and manually operated)
and indications including instruments and mimic
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Ecnn He ykaszaHo wuvHoe B [lpunoxeHmm 3 Ha
COOTBETCTBYIOLLEE obopynoBaHue, ans BCEX
AnddepeHumanbHbIX CXeM ncnosb3yeTcs
Hu3KomMMnegaHcHass 4ducnosas  guddepeHumansHasa

3awmTa, BKNtovas reHepaTop (87G), TpaHcdopmatop
(87T n 87N/87REF) n pguddepeHumnanbHyo 3awuTy
KabenbHbIX JIMHUIA.

Ons obuen anddepeHumansHom 3aWmnThl
TpaHcopmaTopoB (87T) HZI npegnouymTtaer, 4TOOLI
nonoxeHve nepekniovartens OTBETBIEHUN
TpaHcopmaTopa y4uTbiBanocb pene 3awmtbl C
COOTBETCTBYIOLLEN  KOMMEHcauuen npu  pacyeTe
AnddepeHumansHoro TOKa. Ecnu aTo He
npegycMmaTtpuBaeTcs MOCTaBLLUKOM, 06 3TOM
HeobxoaMMO yBeOAOMWUTb Ha 9Tane TeHaepa MU
cornacoesaTb C pPykoBogMTENEM MpOeKTa CO CTOPOHbI
HZI.

Bce cuctembl ynpaBneHus gOMmKHbI paboTaTb OT
pe3epBHOro NcTovHnka becnepebonHoro nutaHms 2208
DC. OH Takke ncnonb3yeTca And HanpsXXeHus uenen
yrnpaBneHusi pacnpeaenntenibHoro yCTpoucTaa.

Kaxpaqa ayenka pacnpegenurensHOro yCTponcTea
AOMMKHa ObiTb M3roToBneHa B oopme LwkKadgda
ynpaBfeHns, BKITHOYAKOLWEro Bce Lenu yrnpaeneHus,
OMNOKMPOBKN U NpeaoxXpaHUTENnN pe3epBHOM MOLLHOCTH, a
Takke NepemMblvkn, COOTBETCTBYIOLLME KOHKPETHOM
Ayenke.

Kpome Toro, wkadg JOIMKEH cogepaTb BCE 3NIeMEHTbI
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diagrams required for operation and
maintenance of the circuit breaker, disconnector
and earthing switch appropriate to the particular
switch bay.

The following shall be mounted on the front
panel.

e Local/remote operation. The cubicles
shall be provided with switches to select
between local and remote operation.
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yrnpaBneHns (C aNeKTPUYECKNM U PYYHbIM yripaBreHuem)
N nHgunkaTopsl, Bktoyas KUIM n MHemMoHMYeckne cxembl,
Heobxoanmble ONs 3KCnnyaTaumm N TeXobcnyxMBaHus
aBTOMaTMYECKOro BblKNovaTens, pasbeaMHUTENb U
nepekntovaTtenb 3a3eMneHns, CooTBeTCTBYHOLLME
KOHKPETHOW siyerke pacnpeaeniMTensHoro yCTpomncTea.

Ha nepep,He|7| naHesnn yCtaHaBlinBarTCA criegyrowmne
3NEeMEHTHI.

JlokanbHoe / AncTaHUNOHHOE ynpaeneHue. Ha
Wwkadax HeobxoaMmo NpeaycMoTpeTb
nepekniovaTenn Mexay fokarnbHbIM U
ANCTaHUMOHHBLIM peXnumMamMu ynpasneHus.

2.4.3.4 Time Synchronisation / BpeMmeHHasa cMHXpoHU3aLus

time
the

All  protection relays shall feature
synchronisation as specified  within
Attachment 3 of the applicable equipment.

Bce 3awuTHble pene OOMKHbI  UMeTb  (PYHKLUIO
BPEMEHHOW CUHXPOHU3ALUK, KaK yKkasdaHo B [punoxeHunm
3 Ha cooTBeTCTBYlOLIee 0GopyaoBaHMe.

2.4.3.5 VT Fuse Failure / Otka3 npegoxpaHutena TH

Stability of protection functions shall be ensured
during a failure of the VT or when a VT MCB
trips through the implementation of either:

a. Fuse failure monitoring protection relay
function;

b. Monitoring of all upstream VT MCB
statuses via MCB auxiliary contacts
wired in series to the associated
protection relay binary inputs.

In the case of a VT failure, an indication shall be
made to the DCS and all voltage-dependant
functions shall be disabled.

Heobxoammo obecneyntb CTabUMNbHOCTbL 3aluTbl B
cnyyae otkasa TH wnu aBapuiiHoro oTtkmodeHus MCB
TH ¢ nomoLLbio 0QHOro 13 criedyoLwmx cnocobos:

a. Penennas 3awuTta oT
npegoxpaHnTenen;

b. KoHTponb coctosHust Bcex BxogHbix MCB TH ¢
NMOMOLLbIO BcrnoMoraTenbHbiXx KoHTakToB MCB,
NnoacoeaNHEHHbIX NocrneagoBaTenbHO K OMHaPHLIM
BXO4aM COOTBETCTBYHOLLENO pene 3awnThbl.

neperopaHus

B cny4ae oTtkasza TH ata uHdopmaumsa nepepaetcd B
DCS, u Bce @yHKUUK, 3aBUCALLME OT HaMpPsPKEHWUS,
OTKMOYalTCA.

2.4.4 Instrument Transformers / U3ameputenbHbie TpaHchopmaTopbl

Please note that this section only applies to
instrument transformers utilised for protection
systems and is not applicable to fiscal metering
systems.

All instrument transformers shall comply with the
standard IEC 61869.

Instrument transformers shall, unless specified
otherwise by the TIl and Attachment 3 of the
applicable equipment, provide a measurement
for all three phases.

Instrument transformers shall comply with all
requirements as specified by the TII and
Attachment 3 of the applicable equipment.
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Moxanyncrta, obpaTute BHMMaHME Ha TO, YTO LaHHbIN
pa3gen pacnpoCTpaHAeTCd TONMbKO Ha M3MeEpPUTENbHbIE
TpaHcdopmaTopbl, UCNOMNb3yeMble ANsi CUCTEM 3aLUUThl,
N HE NPUMEHSIETCA K CUCTEMAM KOMMEPYECKOro y4yeTa.

Bce uv3mMepuTenbHble — TpaHcdopmaTopsl
cooTBeTCcTBOBaTHL cTaHaapty |IEC 61869.

OOJDKHbI

M3mepuTenbHble TpaHcopMaTtopbl, €Cnu He ykasaHo

nHoe B wuHCTpykumm Tl un  TpunoxeHnn 3 Ha
COOTBETCTBYIOLLEE obopyaoBsaHue, OOIMKHbI
obecneunBaTb U3MepeHne Ansa Bcex Tpex as.

N3mepuTernbHble TpaHcdopmaTopbl AOIMKHbI

COOTBETCTBOBATb BCeM TpeboBaHMAM, yka3aHHbIM B
nHcTpykumn TII v MNpunoxeHnn 3 Ha COOTBETCTBYHOLLEE
obopynoBaHue.
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2.4.4.1 Voltage Transformers / TpaHchopmaTopbl HanpPsAXXeHUA

All voltage transformers shall have the accuracy
class 0.5 or better with a rated burden a
minimum of twice that of the planned connected
load.

The voltage transformer shall be installed with
the following arrangement:

o Where VTs are Y connected, the primary
star point shall be connected directly to
earth without intermediate terminal
connections. The VT star point shall be
as local to the windings as possible with
the star point being made at this point.
The star point shall be made through the
earth connection.

¢ Only one pole of the secondary winding
of each VT or group of VTs shall be
connected to earth. This shall be done
at a single location and through a clearly
labelled removable link.

e VTs shall be provided with identification
and rating plates, showing the VT type,
ratio, burden, accuracy class, voltage
rating output and serial number. If multi-
ratio VTs are supplied, a label shall be
provided indicating the connections
required for the alternative ratios. These
connections shall also be shown on the
circuit diagrams.

e Secondary terminals shall be
permanently marked with the winding
polarities.

Bce TpaHchopmMaTopbl HAaNpPsKeHUa SOMKHbI UMETb
knacc ToqyHocTn 0,5 nnu nyywe, 1 HOMUHaNbHYHO
Harpysky, He MeHee 4YeM B jBa pa3a MnpeBblLLlaloLLyto
nnaHUpyemyro NPUCOEANHEHHYIO Harpysky.

TpaHcdhopmaTop HanpshkKeHns ycTaHaBnnBaeTcs
cneaywowmnm obpasom:

e Ecnun TH coeanHsatoTca no cxeme Y, nepBuyHas
HenTpanbHasa Touka 3Be3abl CoOeguHsAeTCs
HanpsAMyLo ¢ 3emnen 6e3 NPOMEXYTOUHbIX
KNeMMHbIX coeanHeHnn. Toyka 3ee3abl TH
J0IMKHa pacrnonaraTbCs Kak MOXHO bnuxe K
oOMOTKam nNpu 3TOM ToYKa 3BE34bl BbINOJTHAETCS
B 9TOM TOuYKe. To4ka 3B€3abl BbINOMNHAETCA Yepes
3a3eMIieHue.

¢ Tonbko oguH NOMC BTOPUYHON OOMOTKM
kaxkgoro TH nnu rpynnel TH coeaunnsieTca ¢
3eMnen. OTO OCYLLECTBNAETCSA B OOQHOW TOYKE C
NOMOLLbIO YeTKO 0603Ha4YeHHOW CbeMHOM
nepembIYKu.

e TH pomkHbl ObITb CHaGXeEHbI
NOeHTUPUKALMOHHBIMM 1 NACMOPTHLIMU
Tabnuykamu ¢ ykasaHuem tuna TH,
KoabpmumeHTa, Harpy3ku, Krnacca TOYHOCTH,
HOMWHaNbHOM BbIXO4HOW MOLLIHOCTM N CEPUNHOIO
HoMepa. Ecnn noctaesnaTcs
MHoroguanasoHHble TH, Heob6xoanmo
npeaycMoTpeTb BUPKY C yKazaHMeM COeAnHEHUN,
HeobOXxoaMMbIX ANs anbTepPHATMBHbIX
KoadhdULMEHTOB TpaHcdhopMaunn. 3Tn
COeINHEHUS TaKke AOIKHbI OblTb NOKa3aHbl Ha
NPUHLUUNNANBHbBIX CXEMaXx.

e Ha BTOpMYHbIX KNnemmax Heobxoanmo
npeaycMOTpeTb NOCTOAHHYKO MapKUPOBKY
MositoCcoB OOMOTOK.

2.4.4.2 Current Transformers / TpaHccopmaTopbl TOKa

All current transformers accuracy class shall be
5P20 or PX, as specified as per the Attachment
3 of the applicable equipment. A lower accuracy
class for current transformers shall not be
accepted.

CTs shall be air-cooled, dry insulated type
(epoxy encapsulated or equivalent).

All current transformers shall be specified with
the following considerations:

e An appropriate ALF (accuracy limit
factor) or knee-point voltage given the
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Bce TpaHcdopmaTopbl TOKa OOSMKHbI WMMETb  Kracc
ToyHocTu 5P20 nnu PX, kak ykasaHo B [NpunoxeHun 3 Ha
COOTBETCTBYIOLEe obopyaoBaHune. bonee HU3KMIA Knacc
TOYHOCTM ANd TpaHCHOPMaTOPOB TOKa HE A0MyCKaeTCs.

TT pomkHbl 6bITb  Cyxoro Tuna, cC
oxnaxgeHnem (repmeTusnpoBaHHbie
CMOON NNWN 3KBUBANEHTHBLIM COCTaBOM).

BO34YLUHbIM
3MNOKCUAHON

Mpn BbIOOpPE BCeX TpaHcOpMaTOpOB Toka HEOBXOAMMO
yuYnTbIBaTb CreayoLlee:

o CooTBeTCcTBYIOWAA npefenbHass KpaTHOCTb Mo
ToyHocTM (ALF) mnn HanpshkeHue HacbiWweHus ¢
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protection settings, the connected
burden and the expected maximum

through fault and as per the
manufactures recommendations;
e Maximum current input for the protection
relay, both thermal and dynamic, is not
exceeded for the worst case short circuit

relay

level;
e Current transformer short circuit
withstand rating, both thermal and

dynamic, is not exceeded for the worst
case short circuit level,

e Current transformer thermal rating is not
exceeded under load operation;

e Secondary current is kept close to as
possible to the nominal current under

load operation given the above
constraints.
The document “Short Circuit Study” with

document number 50060233 provides details of
the worst case short circuit level.

The current transformers shall be installed with
the following arrangement:

e The current transformers shall not restrict
access to the generator terminals or
flexible connections  to external
conductors. The CT’s shall be supported
from the floor, bus trunking or in isolation
cubicles which shall not be attached to
the stator casing.

e CTs shall be connected to the auxiliary
and control wiring via an accessible
terminal block, which shall include
provision for short circuiting each
secondary winding.

e Only one pole of the secondary winding
of each CT (or group of CTs) shall be
connected to earth. This shall be done
at a single location and through a clearly
labelled removable link.

e CTs shall have identification and rating
plates, showing the CT type, ratio,
burden, accuracy class, voltage rating
output and serial number. If multi-ratio
CTs are supplied, a label shall be
provided indicating the connections
required for the alternative ratios. These
connections shall also be shown on the
circuit diagrams.

e Secondary terminals shall be
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y4yeToOM napamMeTpoB 3aluTbl, NoacoeanHeHHas
Harpyska n 0XXugaemoe MakcumMarbHOE CKBO3HOE
K3, a Takke B COOTBETCTBUM C pEKOMEHAAUNSAMMN
npou3BoANTENs pene;

MakcumanbHbIn  NOABOAUMMBIA  TOK Ansa  pene
3aWnTbl, TEPMUYECKON W OUHAMUYECKOW, He
AOmKeH ObiTb  MPEBLIWEH NPU  HaUXygwem
YPOBHE KOPOTKOrO 3aMblKaHWS;

YcTtonumBocTb TpaHcopmaTopa Toka K Toky K3,
TepMmnyeckasl 1 AuHammyeckasl, He JOrkHa ObiTb
npeBbilleHa Mpu Hauxygwem YpOBHE KOPOTKOro
3aMblKaHWS;

TennoBad MOLLHOCTb TpaHcopmMaTopa TOKa He

AOMKHa  npeBblaTbCcss nNpu  pabote  nopg
Harpyskom;
Tok BTOPUYHOM 0OMOTKM JOormKeH

noaaepKmBaTbCs MakcMarnbHO 65M3K0 K YPOBHIO
HOMWHanbHOro Toka Npu paboTe Noa Harpyskom ¢
YyYETOM BbllLeyKa3aHHbIX OrpaHUYEeHUIA.

MHpopMaLMS O  HauXydweM  YpPOBHe

KOPOTKOrO 3aMblkaHWsi NpefcTaBrieHa B [OOKYMEHTe
«Mccneposanne no K3» noa Homepom 50060233.

TpaHcopmaTopbl TOKa yCTaHaBNMBAKOTCA Crieyowmm
obpasowm:
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TpaHcdopmaTopbl TOKa He OOSDKHbI
orpaHMymBaTb OOCTyna K Knemmam reHepartopa
WnNn noaBoda MMOKUX COEOMHEHWA K BHELUHUM
NPOBOAHMKaM. TpaHcdopmaTopbl TOKa
yCTaHaBNMBAKOTCA Ha NOMy, LWMHHOW MarnucTpanm
WNn B W30NMPOBAHHOM LIKady, KOTOPbIA He
AOIMKEH KPENUTBLCS K KOXYXY cTaTopa.

TT coeguHATCSA CO BCNOMOraTesibHbIMU LensiMm
N uensiMy ynpasereHnsa ¢ NOMOLLbI0 YyAo6HOro Ans
AOCTyna KINeMMHOro 61oka, KOTOpbIA [OIMKEH

npegycmaTtpueaTtb pesepB Ha KopoTkoe
3aMblKaHWe KaXkaon BTOPUYHOM OOMOTKMN.
TonbkO OAWMH MOMOC  BTOPUYHOM  OOMOTKM

kaxxgoro TT wunu rpynnel TT coeguHseTca ¢
3emnen. ITO OCYLLECTBSAETCA B OOHOW TOYKE C

NMOMOLLbD  4YeTKOo 0D0O3HAYEeHHOW  CbEeMHOM
nepeMblYKu.

TT JOMKHbI ObITb CcHabeHbl
NOEHTUPUKALNOHHBIMU n NacnopTHbIMU
Tabnmykamu c yKasaHuem TMna TT,
KoahdUuuneHTa, Harpysku, Knacca TOYHOCTH,
HOMWHaNbHON BbIXOOHOW MOLLHOCTU N CEPUMNHOIO
HomMmepa. Ecnu nocTaenaTCA
MHoOroananasoHHble TT, HeobxoaMmo
npeaycMoTpeTb BUPKY C yKazaHMeM COeaUHEHWN,
HeobxoanmMbIX ans anbTepHATUBHbIX
koappmuneHToB TpaHcdopmaunn. o1n
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permanently marked with the winding
polarities.

2.45 High Voltage Circuit
HanpsHKeHus

Breakers

High voltage circuit breakers shall comply with
all requirements as specified by the “TIl HV
Switchgear” with document number 50060264
and “Attachment 3 Technical Data HV
Switchgear” with document number 50060422-3.

2.4.5.1 Control system / Cucrema ynpaBneHus

An operating cubicle shall be provided for each
switch bay and it will contain all the control,
interlocking and auxiliary power fuses and links
appropriate to the particular switch bay.

In addition, the cubicle shall contain all the
controls (both electrical and manually operated)
and indications including instruments and mimic
diagrams required for operation and
maintenance of the circuit breaker, disconnector
and earthing switch appropriate to the particular
switch bay.

The following shall be mounted on the front
panel.

o Local/remote operation. The
cubicles shall be provided with
switches to select between local
and remote operation.

o Wiring marshalls, The cubicles
shall be fitted with small wiring
terminals, located within
marshalling boxes for multi-core
cabling purposes, facilitating
connections between the circuit
breaker and all external
equipment.

An ABB Synchrotact and Synchrocheck device
(or similar) shall be provided for remote
synchronisation of the turbine generator from the
transformer bay control panel.
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COeAIHEeHUS Takke OOIMKHbl ObITb MoKasaHbl Ha
NPUHLUMNNANbHBIX CXEMaX.

e Ha BTOPUYHbIX Knemmax
npeaycMoTpeTb MOCTOSIHHYHO
NnontcoB OOMOTOK.

HeobxoaMmo
MapKMpPOBKY

| ABTOMaTM4YeCKue BbIK/IlOYaTesNIM BbICOKOro

ABTOMaTUYECKME BbIKINIOYATENM BbICOKOrO HanpsiKeHUs
AOMMKHbI  COOTBETCTBOBaTb BCEM TpeboBaHMAM, Kak
ykasaHo B «Tll Pacnpeayctporncteo BH» nog Homepom
50060264 wn «[llpunoxeHun 3 TexHndeckne [aHHble
PacnpeaycTtponctso BH» nog Homepom 50060422-3.

Heobxoanmo npegycMoTpeTh WwKadg ynpaBneHns ans
KaXKOOW S4Yenkn pacnpenennuTtenbHoro ycTponcTea,
BKITHOHAIOLLMI BCE Lienu ynpaBneHusi, 6riokMpoBkn n
npegoxpaHuTenn pe3epBHOM MOLLHOCTH, a Takxke
nepeMbIYKn, COOTBETCTBYHOLLME KOHKPETHOWN siYENKe.

Kpome Toro, wkad AomKeH cogepxaTb BCe 3NIEMEHTHI
yrnpaBneHns (C aNeKTPUYECKNM U PYYHbIM yripaBreHuem)
N nHgunkaTopsl, Bktovas KUIM n MHeEMOHMYECKNE CXEMDI,
Heobxoanmble ANgA aKcnyaTaumm n TexobcnyXxmeaHus
aBTOMAaTMYECKOro BbIKMoYaTens, pasbeguHUTENb U
nepekntovaTenb 3a3eMneHns, CooTBEeTCTBYHOLLME
KOHKPETHOW siYelke pacnpeaeniMTensHOro yCTponcTea.

Ha nepegHei naHenu yctaHaBnmnBaloTCcA criegytoLine
3MNEMEHTHI.

o JlokanbHoe / guCcTaHLUMOHHOE
ynpasneHue. Ha wkadax Heobxoammo
npegycMoTpeTb NepeknovaTenn Mexay
NOKanbHbIM 1 ANCTAHLMOHHBIM pPEXMMaMmn
yrnpasneHus.

o PacnpegenutenbHbie kopobku, LLkadbl
AOSTKHbI ObITb OCHALLLEeHbl HEBoNbLLIMMYK
Knemmamu, pasmeLiaeMbiMm B
pacnpeaenuTenbHbiX KOpobkax ans
MHOIOXWUIbHbIX Kabernen, 4yto obneryaer
coeuHeHne Mexay aBToMaTUYeCKUM
BbIKNtOYaTenemM 1 BCeM BHELLHUM
obopynoBaHuem.

Heobxognmo  npegycmoTpetTb  yctpouctso  ABB
Synchrotact n Synchrocheck (unu ananorudHoe) Ans
yAaneHHoW CUHXpOHU3auun TypOBUHHOro reHepaTtopa C
naHenu ynpasneHus TpaHcopMaToOpHON SYENKN.
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2.4.6 Import/Export Transformer / TpancdopmaTtop Import/Export

The import-export transformer protection system
shall feature all required protection inputs as per
the document “Tll Import-Export Transformer”
with  document number 50060275 and
“Attachment 3 Technical Data Import-Export
Transformer” with document number 50060392-
3.

DocNo / 50060907-0.0
Ne gok.
Cuctema 3sawmtbl TpaHcdopmaTopa Import/Export
AOMKHa ObITb  OCHaweHa BceMu HeobxoaMMbiMU
BXOAAMW  CUCTEMbl 3aliMTbl B COOTBETCTBUM C

nHctpykumen «TIlI TpaHchopmatop Import-Export» nog
HomepoM 50060275 n «[lMpunoxeHmem 3 TexHudeckue
AaHHble TpaHcgopmaTop Import-Export» nog Homepom
50060392-3.

2.4.6.1 Transformer protection module / Mogynb 3awuTbl TpaHcdopmaTopa

Either discrete components or a hybrid module
comprising of a combined circuit breaker,
disconnecting and earthing switch and current
transformers shall be supplied such as the ABB
Pass MO (or similar).

The contractor is to verify that the HV circuit
breakers are capable of making, carrying and
breaking currents under normal circuit conditions
and also making, carrying for a specified time
and breaking currents under specified abnormal
circuit conditions such as those of a short-circuit.
Furthermore, the contractor is to verify that
neither the circuit breaker, nor any part of the
switchgear, will be permanently strained when
making or breaking rated short-circuit currents.

The continuous current and short-circuit current
ratings of the switchgear shall be at least 10 %
and 25% higher, respectively, than the
maximum continuous current and short-circuit
current duties.

MoctaenaTca MO0 AUCKPETHbIE KOMMOHEHTbl, Nnbo
rMbpuaHbIn MOAYNb, COCTOSLLUA U3 KOMOUHMPOBAHHOMO
aBTOMAaTMYECKOro BbIKMOYATENs, pasbeguHuTens u
nepekntovarens 3a3eMneHus, a Takxe
TpaHcopmaTopoB Toka, Takonm kak ABB Pass MO (unu
aHamnorn4yHbIn).

Mogpsgunk gormkeH ybeauTbcs, 4TO aBTOMaTUYECKUE
BblkNoYaTenn uenen BH  cnocobHbl  3amblkaTb,
pa3MblkaTtb WM MNPOBOAUTb TOK TMpPWM  HOPMasribHOM
COCTOSIHUM LEenu, 3ambikaTb M MPOBOAUTL TOK B TEYEHME
3a4aHHOro0 BpPEMEHU, a Takke pasmblkaTb Lenn npu
yKasaHHOM aHOMarlbHOM COCTOSHMM Lenu, TakoM Kak
KOpOTKOe 3amblkaHue. Kpome Toro, noapsayvvk OOSMKeH
yb6egnTbcs, YTO HM aBTOMATMYECKMIM BbIKMOYATENb, HU
Kakasa-nmbo 4acTb pacnpenenuTenbHOro yCTPoucTBa He
Oyoet HaxoouTbCA Mo MOCTOSIHHOW Harpyskowm npu
3aMblKaHUM UM pasMbiKaHUN LENN HOMMHAaNbHbIX TOKOB
KOPOTKOro 3amblKaHUSI.

HoMWHanbHbIA HENnpepbIBHbIN TOK W TOK KOPOTKOro
3aMblkaHWA pacnpenenvuTenibHoro yCTpoMCTBa [OOJMKEH
ObiTb, No KpanHen mepe, Ha 10% wu 25 % BbiWwe,
COOTBETCTBEHHO, YEM MaKCUMarnbHbIN HENPEpPbIBHbIA TOK
N TOK KOPOTKOrO 3aMblKaHUS.

2.4.6.2 AVR for Import-Export Transformer OLTC / AVR gnsa OLTC TtpaHccopmaTopa Import-Export

An appropriate, compatible AVR shall be
supplied utilised to control the OLTC. Interfaces
and monitoring requirements as per the
document “TIl Import-Export Transformer” with
document number 50060275 and “Attachment 3
Technical Data Import-Export Transformer” with
document number 50060392-3 shall be
considered.

Heobxognmo npegycMoTpeTb nocTaBky
COOTBETCTBYIOLLErO COBMECTUMOro AVR ans
ynpaBreHnss  MepekniovaTeneM  OTBETBMEHWA  Mopg

Harpyskon (OLTC). Heobxoaumo yuntbiBaTh TpeboBaHUS
K WHTepdencam ©  KOHTPOM, nNpuUBEOEHHble B
nHCcTpykumn «TIll TpaHcdopmaTtop Import-Export» nopg
Homepom 50060275 un «[lpunoxenun 3 TexHuyeckue
AaHHble. TpaHcdopmaTop Import-Export» nog Homepom
50060392-3.

2.4.7 Generator Circuit Breakers /| ABTomaTu4yeckue BbIKIKOHYaTeNnu reHepartopa

The generator circuit breakers shall comply with
all requirements as specified by the “TIl GCB
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generator circuit breaker” with document number
50060271 and “Attachment 3 Technical Data HV
Switchgear” with document number 50060390-3.

2.4.7.1 Control system / Cuctema ynpaBneHus

An operating cubicle shall be provided and it will
contain all the control, interlocking and auxiliary
power fuses and links appropriate to the GCB.

In addition, the cubicle shall contain all the
controls (both electrical and manually operated)
and indications including instruments and mimic
diagrams required for operation and
maintenance of the circuit breaker, disconnector
and earthing switch appropriate to the particular
switch bay.

The following shall be mounted on the front
panel.

o Local/remote operation. The
cubicles shall be provided with
switches to select between local
and remote operation.

o Wiring marshalls, The cubicles
shall be fitted with small wiring
terminals, located within
marshalling boxes for multi-core
cabling purposes, facilitating
connections between the circuit
breaker and all external
equipment.

An ABB Synchrotact and Synchrocheck device
(or similar) shall be provided for remote
synchronisation of the turbine generator from the
transformer bay control panel.

2.4.8 Protection Trip Functionality /
OTKITHOYEeHUs

In addition to the requirements specified below,
please refer to Section 2.5.2 for trip circuit
interface requirements.

All protection relays shall utilise two trip outputs
(trip 1 and trip 2) for each zone of protection.
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ABTOMaTU4YECKM BbIKMtoYaTenb reHepaTopa GCB» nofa
HomepoMm 50060271 u «[lMpunoxeHun 3 TexHuueckue
daHHble. Pacnpepgyctpouctso BH» nog Homepowm
50060390-3.

Heobxoammo npegycMoTpeTh LWKady ynpaeneHus,
BKITHOYAIOLLMI BCE Lienu ynpaBneHusi, 6riokMpoBkn u
npegoxpaHuTenn pesepBHOM MOLLHOCTH, a Takke
nepemblvkm, cooTBeTcTBYOWME GCB.

Kpome Toro, wkad AoMmKeH cogepxaTb BCe ANIEMEHTHI
ynpaBneHus (C aNeKTPUYECKNUM U PYYHbIM YrpaBreHuem)
N nHgunkaTopsl, Bktovas KUIM n MHeEMOHMYECKNE CXEMDI,
Heobxoanmble ONst IKCNnyaTaumm N TeXobCnyxMBaHus
aBTOMaTMYECKOro BblkNovaTens, pasbeamHUTENb U
nepekntovaTenb 3a3eMneHns, CooTBeTCTBYHOLME
KOHKPETHOW si4erke pacnpeaenmTensHOro yCTponcTBea.

Ha nepep,Helh naHenun yctaHasnnBarTCA criegyrowme
ANEeMeHThI.

o JlokanbHoe / gucTaHUMOHHOEe
ynpaeneHue. Ha wkadax Heobxoanmo
npeaycMOoTpeTb NepekntoyaTenu mexay
nokanbHbIM 1 AUCTAHLUMOHHbLIM peXnmMmamm
yrnpaBneHusl.

o PacnpegenutenbHble kopobku. Lkadbl
JOIMKHbI OblTb OCHaLLIEHbI HEOONbLLIMMMK
Knemmamu, pasMmeLLaemMbiMu B
pacnpeaenntenbHbIX KOpobOkax Ans
MHOIOXWUIbHbIX Kabernen, 4yto obneryaer
COeANHEHNE MeXay aBTOMATUYECKNM
BbIKNOYaTENEM N BCEM BHELLIHUM
obopynoBaHuem.

Heobxogmmo npegycmoTtpetb  yctpomctso  ABB
Synchrotact n Synchrocheck (unu ananornyHoe) ans
yOaneHHoW CUMHXpOoHM3aunnm TYpOWHHOro reHepatopa ¢
naHenu ynpaeneHus TpaHCcOpMaTOpPHOM SSHENKN.

q)yHKLI,I/IOHa.ﬂ bHbleé BO3MOXHOCTU aBapI/IIZHOFO

B pononHeHne ykasaHHbIM  HWXKe TpeboBaHuAM,
noxanywncra, cMoTpute TpeboBaHus K WHTepdency c
Lenblo aBapunHOro oTknyeHusa B Pasgene 2.5.2.

Bce pene 3awuTbl OOMKHBI UCMOMb30BaTh ABa Bbixoda
aBapuHOTO  OTKITHOYEHUS (pacuenutens 1 "
pacuenuTenb 2) Ans KaXKgon 30Hbl 3aLunTbl.
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2.4.8.1 Trip Lock-out / BnokupoBka Lenen aBapumnHOro OTKIHO4YeHUA

All  protection shall trip and lock-out the
associated systems and prevent activation until
the protection trip is reset e.g. circuit breakers
shall have their close commands inhibited,
generators shall have start commands inhibited.
This shall either be implemented via the use of a
separate trip lock-out device or via a lock-out
function integrated into the protection relay.

Resetting of protection trip shall only be possible
at the front panel. The only exception to this
shall be protection against grid disturbances,
implemented at the grid interface point, which
includes the following protection functions:

a. Over/Under frequency protection (ANSI

810/81U)

b. Over/Under voltage protection (ANSI
59/27)

c. Loss of mains (LoM) protection (ANSI
81R)

i. via rate-of-change of frequency
(RoCoF)
ii. viavector jump

In this case the protection shall be resettable via
remote operation.

Bce 3alumTbl OCYLLECTBNSAIOT OTKMOYEHME U GIOKUPOBKY
COOTBETCTBYIOLLUX CUCTEM, @ Takke NpeaoTBpaLleHne nx
akTMBaumm o cbpoca 3awuTbl, HanpuMep, 3anpeLleHne
KOMaHA, Ha 3amblKaHne aBTOMaTUYECKMX BblkIoyaTenen,
3anpelleHMe KOMaHg Ha Nyck reHepaTtopoB.  3JTO
peanusyeTtcss C MOMOLUbI OTAENbHOIO YCTPOMCTBA
GNOKNPOBKM nnm yHKLMM GNOKNPOBKY,
MHTErpMpoBaHHON B pere 3aluThbl.

C6poc 3awmTbl BO3MOXEH TONbKO C NEpPeaHen NaHenw.
EAVHCTBEHHBIM UCKMIOYEHWEM $BRsSeTca 3awuta  oT
CeTeBbIX MOMEX, peanu3oBaHHas Ha rpaHuue C CeTblo,
BKIIlONatoLWas criegyowme pyHKUMM 3aLnThbl:

a. 3awmrta OT NOBbIWEHUS/MOHMKEHNST YaCTOTbI
(ANSI 810/81U)
b. 3awmTta OT NOBbLILLEHNA/NOHMKEHNS HANPSHKEHUSA
(ANSI 59/27)
c. 3awwmrta ot notepu cetn (LoM) (ANSI 81R)
i.  4epe3 CKOpPOCTb W3MEHEHWs 4acToThbl
(RoCoF)
ii. 4epes cka4yok dasbl

B naHHOM cnyyae 3awyuTa copacbiBaeTcs yaaneHHo.

2.4.8.2 Trip Isolation / UsonupoBaHue Lenu aBapMMHOro OTKMYeHUs

Where trip isolation is specified by the
Attachment 3 of the applicable equipment, and
for all redundant protection schemes (see
Section 2.1.5.2), each individual protection relay
within the system shall be provided with a
lockable, front panel trip isolation switch. This
shall open circuit all out-going protection trips
from the relay.

If trip isolation is activated for a protection
system this shall be indicated within the DCS
system.

Ecnm B [puynoxeHun 3 Ha  COOTBETCTBYyHOLLEE
obopynoBaHMe U Onsi BCEX Pe3epBHbIX CXEM 3aluThl
(cm. Pasgpen 2.1.5.2) ykasaHo TpeboBaHue K
N30NMPOBAHMIO Lilenyn aBapuUMHOIO OTKIOYEHWS, Kaxaoe
WHOMBMAYanbHOE pene 3awuTbl B paMKax CUCTeMbI
AOJIDKHO ObITb CHaGXEHO 3anupaemMbiM pasbeguHUTENEM
Ha nepegHen naHenw. JTOT pasbeauHUTENb AOIMKEH
pa3mMblkaTb Lenb Mexay BCeMU BbIXOASLUMMN 3almTamm
n pene.

B cnyyae aktmBaumm W30NUPOBaHUSA  aBapUNHOIO
OTKMIOYEHMsa Ons cuctembl 3awutbl B cucteme DCS
npegycMoTpeHa COOTBETCTBYOLWAsA MHANKALNS.

2.4.9 Secondary Injection Test Block and Plug / UcnbiTaTenbHble 610KM U BCTaBHbIe YacTu

ANA NPOBEPKM BTOPUYHBLIM TOKOM

All protection relays shall have test blocks for all
CT and VT inputs. These shall be mounted
adjacent to relay on the front panel. When a VT
test block is in use it shall open circuit the VT
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ncnbiTaTenbHbiMKM Onokamun anga Bcex BxogoB TT m TH.
OHn ycTaHaBnmMBalTCA pPsAOOM C perne Ha nepegHen
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secondary circuit while CT test blocks shall short
circuit the CT secondary circuit.

Sufficient protection test plugs shall be include
with the protection system such that secondary
injection can be completed for all CT and VT
inputs simultaneously.

2.5 Interfaces / UHTepdencsol

2.5.1 Instrumentation Transformers

n3MepuTenbHbIX TpaHCcOpMaTOpPOB
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OH pasmblKaeT BTOPUYHYKO uUenb TH, B TO Bpemsa Kak
ucnoitTatenoHole  65okm  TT  3amblkaldT  HAKOPOTKO
BTOPUYHYIO Lenb TT.

Heobxoammo npegycMoTpeTb 4OCTAaTOMHO NMPOBEPOYHbIX
BCTaBHbIX YacTel B CMCTEME 3aluuTbl, YTOObI NPOBEpPKY
BTOPUYHbLIM TOKOM MOXHO 6bIfI0 NpoBoAnTb AN Bcex TT
n TH ogHOBpEeMEHHO.

Circuits / BTopu4yHble uUenu

2.5.1.1 Current Transformer Secondary Circuits / BropuyHble uenu TpaHccgopmMmaTopoB TOKa

All current transformer secondary circuits shall
have a minimum cross sectional area of
2.5mm?. If the secondary circuit is >150m length
then 4.0mm core shall be considered.

All  3-phase current transformer secondary
circuits shall be 4-wire system (3x phase and
single wire return).

Current transformer secondary circuits shall be
designed to contain a minimum of intermediate
terminations.

Bce BTOpuYHble Uenu TpaHcdopmaTtopa ToKa AOSTKHbI
UMETb NMoWwagb NONepeyvyHoro cevyeHuss He MeHee 2,5
mm2. Ecnu BTOpMYHasA uenb umeeT anuHy >150 m, TO
crnenyeT NpeaycMoTpeTb cepaeyHuk 4,0 mm.

Bce BTOpuYHbIE uUenn TpaHcdopmaTopa TpexdasHoro
TOKa AOMMKHbI NPeacTaBnsTb COO0M 4-KUNbHYO CUCTEMY
(3 dhasbl 1 ognH NpoBOA BO3BpaTa ToKa).

BTopnyHble uenu TpaHcdopmaTopa TOKa AOSTKHbI
cogepxatb  MWHUMANbHOE  YUCMO  MPOMEXYTOYHbIX
COEeNHEHUN.

2.5.1.2 Voltage Transformers Secondary Circuits / BropuyHble uenu TpaHctopMaToOpOB HanpsiXKeHUs

All voltage transformer secondary circuits shall
have a minimum cross sectional area of
2.5mm?.

All voltage transformer circuits shall be protected
with  MCBs; this shall include MCBs at the
following locations:

a. VT secondary circuit terminal;
b. For each device within a panel;
c. For each external signal,

Where a voltage transformer is providing
signalling to a single device, only (a) from the
above list is required.

Bce BTOpUYHbIE LeNM TpaHCOpMaTopa HanpsiKeHWs
OOMKHbI MMeTb MrolWaAb MOMNepeyHOro CeYEHUst He
MeHee 2,5 Mm2.

Bce uenn TpaHcdhopmaTopa HanpskeHUs OOMKHbI ObiTb
3awmweHsl MCB, Bkntovas MCB B cneayrowmx Toukax:

a. Knemma BTtopuyHon uenu TH;

b. [Ons kaxgoro yCTpOWCTBA, WHTErpMpPOBAHHOMO B
naHenb;

c. [nda kaxgoro BHELUHEro curHana;

Ecnn  TpaHcdopmatop HanpsbkeHus  obecneumBaeT
nogayy  CurHanoB Ha  OOHO  YCTPOWCTBO, M3
BblLLEYKa3aHHOro crnmcka TpebyeTcsa TonbKo (a).

2.5.2 Trip Circuits / Llenn aBapuMHOro oTKNO4YeHUA

All trip circuits shall utilise 220VDC for signalling.
The two trip outputs of each protection relay (trip
1 and trip 2) shall be wired to separate circuit
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breaker shunt trip coils; where the protection (pacuenutens 1 n pacuenutenb 2) NOACOEAMHANOTCH K

scheme is redundant (see Section 2.1.5.2), trip oTAEeNbHbIM  LWYHTUPYIOWMM  KaTywKam  OTKMYEHMUS

outputs shall be wired in parallel. aBTOMAaTUYECKOro BbIKMOYATENS;, €crnv cxema 3alluThl
ansaeTcs pesepBHon (cm. Pasgen 2.1.5.2), Bbixodbl
aBapuHOro OTKIMOYEHNS NnoacoeanHSTCS
napannenbHo.

HZI preference is for shunt release to be utilised HZI npeanoynTaeT, 4ToObI ANA 3aLUUTHOTO aBapPUNHOIO
for protection trips rather than under-voltage oTknouyeHus ncrions3oBancs He3aBNCUMbIN
release. If under voltage release is foreseen by pacuenuten BMecCTO pacuenuTenss MUHUManbHOro
the supplier it shall be identified during the Hanpsbkenuss. Ecnu  nocTaBWMKOM  MpPedyCMOTPEH
tender stage and approved by the HZI project pacuenuTenb MUHUMANbHOrO HaMNPSKEHWs,, OH [OJKEH
manager. ObITb  naeHTUMUMPOBAH Ha 3Tane TeHaepa M

corracoBaH C pykoBoAUTENEM MPOeKTa Co CTOpPOHbI HZI.

Kaxpas 3awuTta [ormkHa obecnedmBaTb OTKIIOYEHUE
noboi CBA3AHHOW CUCTEMHOW 3alluTbl, Hanpumep,
3almMTa Bxoda reHepaTopa  OTKMYaeT  3awuTy
reHepaTopa M HaobopoT. Ecnmu curHan oTknoYeHus
NMOCTynaeT C BHELUHEN CUCTEeMbl 3aluTbl, HEOBX0AMMO
npeaycMoTpeTb OMHapHbIA  BXOO4 K  KOHTponnepy
npucoeanHeHus aBTOMaTUYECKOro BbIKMOMaTENs
napansnesnbHO C CUrHanamm Ha pacuennsoLyo KaTyLLUKy.

Each protection shall intertrip any associated
systems protection e.g. generator incomer
protection shall trip the generator protection and
vice versa. Where a trip signal has come from
an external protection system, a binary input to
the circuit breaker bay controller shall be
provided in parallel with the trip coil signalling.

JlormkeH  OCyLLecTBNATbCA  KOHTPOMb  BCeX  Lenen
All trip circuits, including trip coils of the apapuiHoro oOTKMOYEHWS, BKMOYas pacuennsoLme
associated circuit breakers, shall be monitored. KaTyLUKU COOTBETCTBYHLLMX aBTOMaTUYECKUX

BbIKIKOYaTENen.

2.5.3 Binary Protection Inputs / BuHapHble Bxoabl AnA CUCTEM 3alMUTbI

Sufficient binary inputs shall be considered for Heobxoaumo npegycMOTpeTb AOCTATOYMHO OMHAapPHBIX
the protection systems required as specified by Bxogos Ans cuctem 3awuTbl, B cOOTBETCTBMM C Tl 1
the TIl and Attachment 3 of the applicable [MpunoxeHnem 3 Ha cooTBeTCTBYOLEE OO0OPYAOBaHME.
equipment.

2.5.4 DCS Communication / CBsisb ¢ DCS

A DCS connection shall be made to all electrical Heobxogumo obecneuntb coegmHenHme DCS co Bcemwu
protection relays and bay controllers. pene 9nekTpuMYeckonm 3awnTbl W KOHTponfepamu
NpUCoeanHEHUSI.

B cucteme DCS pomxkHbl BbIBOAUTLCHA criegylowume

The following signals shall be indicated to the i
curHanbl:

DCS system:

e [lonHasa nHOoMkauus cocTosiHUS, rae Heobxoaumo
(Hanpumep,  aBTOMAaTU4eCKUA  BbIKIOYaTENb
Pa30MKHYT/ 3aMKHYT);

e Bce paspeleHHble QyHKUMKM cpabaTbiBaHMSA
3alWunThl, T.€. aBapUHbIe CUrHanbl 3aLnThbl;
Bce paspelleHHble 3allUTHble  aBapurHble
OTKIMHOYEHUS;

e Bce oTknoyeHns no GuHapHomy BBOAy (Hanp.,
BHELUHee aBTOMaTU4eCKoe OTKMOYEeHUe OT CeTH,
CBF).

e All status indications as applicable (e.g.
CB open/closed);

e All enabled protection function pick-ups
i.e. protection alarms;

e All enabled protection function trips;

e All trips via binary input (e.g. external
intertrips, CBF).
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A bitmapping concept including the above for all
protection relays shall be provided during
detailed engineering.

As per Section 2.4.8.1, although in general
protection trips shall only be resettable at the
front panel, the following protection against grid
disturbances, implemented at the grid interface
point, shall be resettable from the DCS :

a. Over/Under frequency protection (ANSI

810/81U)

b. Over/Under voltage protection (ANSI
29/27)

Cc. Loss of mains (LoM) protection (ANSI
81R)

i. via rate-of-change of frequency
(RoCoF)
ii. viavector jump
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BuToBasi kapTa, BKnoYyasi BCce BbllLeyKasaHHOe Arsi BcexX
pene 3awmTbl, ©OygoeT npeacTaBrieHa Ha - 3Tane
AETanbHOro MHXUHUPWHrA.

B cootBetctBUM ¢ Pasgenom 2.4.8.1, xoTa B LENOM
cbpoc 3aWwmMT [JOIMKEeH OCYLEeCTBNATbCA TOMNbKO C
nepegHen naHenw, QJorfmkHa ObiTb nNpedycmMoTpeHa
BO3MOXHOCTb cbpoca ¢ DCS HmxeyKkasaHHbIX 3aliMT OT
CeTeBbIX nomex, peann3oBaHHbIX B TOuYke
NPUCOEUNHEHNSA K CETU:

a. 3awmuta OT NOBbIWEHUSA/MOHMKEHUS YacToThl
(ANSI 810/81U)
b. 3awwuTa OT NOBbLIWEHNA/MOHMKEHNA HANPSXKEHUS
(ANSI 29/27)
c. 3awwmrta ot notepu cetn (LoM) (ANSI 81R)
i.  4Yepe3 CKOPOCTb W3MEHEHMs1 4acToThl
(RoCoF)
ii. 4epes cka4yok dasbl

2.6 Marking, labelling / PaameTka u mapkupoBka

The requirements of documents: “Tl
Identification and Marking EIC components” with
the document number 50060263 and “EIC
Standards and Regulations” with the document
number 50060227 shall be complied with.

Non-corrodible labels, indelibly and legibly
marked, and of a suitable size, should be
provided and effectively secured in close
proximity to the component it refers to. In all
cases the label should be positioned so as to
leave no doubt as the item to which it refers.

Marking shall be approved by HZI and indicated
on the mechanical and electrical drawing. Dual
designations are forbidden.

The equipment shall have “potential risk of
electrical shock” warning plates as required by
the regulations, and as necessary, including on
the control cabinet.

All labels shall be in English.
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Heobxognmo cobniogate TpeboBaHus
AokymeHToB: «TIl  UNpeHTudukaumna wu
komnoHeHToB EIC» nog Homepom
«PernameHtel un crtanHgaptel EIC»

50060227.

Bupkn ©n3  KOPPO3MOHHOCTOMKOrO  Matepuana, cC
HecTnpaemMomn " yaobountaemon MapKMpPOBKOW,
COOTBETCTBYIOLLENO pasmepa, OOIMKHbI ObITb
npegycMoTpeHbl M HadexXHo 3adukcnpoBaHbl BOM3K
COOTBETCTBYIOLLMX KOMMOHEHTOB. Bo Bcex cnyyasx
OVpKK OOIMKHBI pa3MelaTbCcs TakuM 00pa3oMm, YTobbl He
BO3HMKANO COMHEHUN OTHOCUTENIbHO KOMMOHEHTa, K
KOTOPOMY OHM OTHOCHATCH.

crneayoLmx
MapKMpoBKa
50060263 w1
nogq HoOMepoMm

MapkupoBka gormkHa 6biTb ogobpeHa HZI n ykaszaHa Ha
yepTexax MeXaHWYecKoro 7] ANEKTPUYECKOro
obopypoBaHusa.  [1BONCTBEHHble  0003HA4YeHUs  He
AornyckaroTcs.

O6opynosaHue JOMKHO ObITb cHabXxeHo
npeaynpexgawwmMmm  Tabnmykamm  «noTeHumanbHbIN
pUCK yaapa TOKOM» B COOTBETCTBMM C HOpMamu U npwu
HeobxoanmMoCTK, BKIOYas LWKad ynpasrieHus.

Bce 6upkn 4omkHbl ObITb Ha aHIMNCKOM A3bIKE.
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2.7 Protective Measures / Mepbl 3aWuTbl

Protective measures shall be taken against the Heobxognmo NpuHATL Mepbl 3aWUTbl OT BO3MOXHbIX
possible erroneous actions. OLUMOOYHBIX OEUCTBUN.

2.7.1 Equipotential bonding / 9kBunoTeHumanbHoe coeanHeHue

All exposed and accessible, metal parts of Bce oTkpbITble U gocsiraemble MeTannuMyeckue getanu
equipment shall be earthed. obopynoBaHus OOMKHbI ObITb 3a3eMIIEHbI.

The requirements of the document: “TIl Takke HeobxoaMmo cobnogaTtb TpeboBaHus
Earthing, lightning protection and equipotential cnegytowmx gokymeHToB: «Tll Cucrema 3asemneHus,
bonding” with the document number 50060243 MonHue3awmnTa, 3KBUMOTEHLMANIBHOE COEANHEHNE» MOA
shall be complied with. Homepom 5006024 3.
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3 Quality Inspections and Commissioning / UHcnekuuu no KayecTBy
W NYCKO-Hanago4Hble paboTbl

The quality inspections and commissioning must WMHcnekunn no kadyecTBy WM MycKo-HanagodHole paboThbl
comply with the requirements of the document pormkHbl cooTBeTCcTBOBaTb TpeboBaHMAM [OOKyMeHTa
“EIC Suppliers engineering” with the document «WHxuHmMpmHr noctaBwmka EIC» nog  Homepom
number 50060226. 50060226.

3.1 Final Inspection Site FIS / Mnowapaka okoH4YaTensHon nHcnekuun (FIS)

In addition to all suppliers standard B gononHeHwe K CcTaHAApTHbIM MNYCKO-Hanago4vHbIM
commissioning activities, FIS testing shall paboram Bcex noctaBwwuKoB, mHcnekumst FIS pormkHa
include the test procedures as described in BkntodaTb npouedypbl  UCMbITAHWUA, YKa3aHHble B
Sections 3.1.1 to 3.1.7 below. Test procedures pasgenax ¢ 3.1.1 no 3.1.7 Huxe. [Npoueaypbl UCNbITAHWIA
and test reports for all FIS testing shall be 1 oT4eTbl 06 UCNbLITAHNAX B OTHOLLUEHUN BCEX MHCMEKLUMIA
included in the quality documentation. FIS pormkHbl BKNIOYATHCA B AOKYMEHTALMIO MO KA4YeCTBY.

3.1.1 Protection Settings Record Keeping (As-Found, As-Left Settings) / Pernctpauus
napameTpoB 3awuThbl (HaYarnbHble / KOHEeYHbIe NapamMmeTpbl)

For all commissioning on site the following B xoge nycko-HanagoyHbix paboT Ha nnowagke
procured shall be followed for record keeping of HeobGxogmmo cobniogate  crnegyowyo  npoueaypy

relay protection settings: perncrpaumm napaMmeTpoB PefenHoON 3almnThbl:

a. After final settings have been applied to a. lMocne TOro, Kak K pene MNpPUMEHEHBbI
the relay, as-found settings rev 1.0 shall OKOHYaTenbHble  HACTPOMWKKW,  OnpedenstTcs
be established; «Ha4vanbHble» NapamMeTpsl, Bepcus 1.0;

b. Once the commissioning works are b. lNocne 3aBepweHnss nycko-Hanago4HbIX paboT
completed, as-left settings rev 1.0 shall perncTpupytoTca «KOHEYHbIEY napameTpbl,
be recorded and a comparison report Bepcus 1.0, M cocTaBnsieTCd CpaBHUTEMbHbLIN
shall made with the as-found settings; OTYET OTHOCUTESIbHO HayamnbHbIX MNapameTpoB;
any changes between the as-found nodble  oTNMUMA  MeXay  HavanbHbiMKU  W©
settings and the as-left settings shall be KOHEYHbIMM  MapameTpamMu  YKasblBalTCA B
identified in the comparison report with CpaBHUTESNIBHOM oT4yeTe n cHabxaroTcs
an explanation provided for any changes. NOACHEHUAMM.

c. If any temporary commissioning settings c. Ecnm B xoge nycko-HanagoyHblx — paboT
have been implemented, the restoration Ncnonb3oBanucb Kakme-nmbo BPEMEHHbIE
of these settings shall be captured on the HaCTpPOMKKN, BOCCTAHOBIEHWE 3TUX MapamMeTpoB
issues register for the equipment. OOIMKHO  perncTpupoBatbCa B perucrpartope

Bepcvn7| ANAa KOHKPETHOro O60pyﬂ,OBaHI/IFI.

Ecnrm B Oyaywem ang  kakmx-nmbo  nycko-
HanagoyHbiX  paboT  noTpebyetcsa NU3MEHUTb
napameTpbl, Jdaxe Ha Bpewmsl, HeobxoaMmo
cnegoBaThb AanbHENWMM aTanam npouenypbl:

If any future commissioning works require
setting changes, even if temporary, this
procedure shall be continued:

d. A new revision of as-found settings shall
be established and compared against the
previous revision as-left settings to
confirm no unforeseen changes have
been made in the interim;

e. Once the works are completed, an
updated revision of as-left settings shall

d. CospaeTtcs HoBas BEepcus HayanbHbIX
napameTpos, KoTopas cpaBHMBaeTcH c
KOHEYHbIMW NnapameTpamu npeabiayLien Bepcum,
4TOObI Y6eanTbCs, YTO Ha MPOMEXYTOYHOM aTane
He OblNO BHECEHO HMKAKUX HenpeayCMOTPEHHbIX
N3MEHEHUN;

e. lNocne 3aBepweHusa paboT perucTpupyetcs
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be recorded and a comparison report
created as per (b) above.

In all above cases, as-found/as-left settings and
the comparison report shall be provided to the
HZI project manager. Settings shall be provided
as both a PDF print off and as a relay settings
file (e.g. DIGSI file for Siemens SIPROTEC
relays).
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0BGHOBMNEHHas BEPCUSi KOHEYHbIX MapaMeTpoB W
€030aeTCsl CPaBHUTENbHBIN OTYET, KaK yka3aHo B
nyHkTe (b) Bbiwe.

Bo Bcex BbilleyKkasaHHbIX Crydasx HavanbHble/KOHEYHbIe
napameTpbl U CpaBHUTENbHLIN OTYET NPedoCTaBNATCS
pPYKOBOAUTEMND MPOeEKTa cO CTOpOoHbl HZI. lMapameTpobl
npepocTtaensTca B opmate PDF u B Buae danna
HacTpoek pene (Hanpumep, dawnn DIGSI gnsa pene
Siemens SIPROTEC).

3.1.2 Primary Injection Testing / [poBepka nepBUYHLIM TOKOM

Primary injection testing is the injection of a
known current or voltage into the primary (high
voltage) conductors of equipment for direct
measurement by the associated instrument
transformer. The purpose of this test is to prove:

e The wiring to each relay is correct e.g.
injection on phase A is recognized as
phase A in the relay;

e The instrument transformer ratios match
the ratios set within the relays

All instrumentation transformers, including ring-
core and transformer neutral CTs, shall be
tested via primary injection.

lMpoBepka nNepBUYHLIM TOKOM - 3TO Modadva M3BECTHOro
TOKa WUNW HanpskeHnsa B NepBuYHble 0BMOTKM (BbICOKOrO
HanpskeHnst) obopyaoBaHMa ANst NPSIMOro U3MEPEHUA C
MOMOLLbO COOTBETCTBYIOLLErO N3MepuTenbHOro
TpaHcdopmaTtopa. Llenb gaHHOW NpoBepKy:

e [lpoBepka NpaBWIIbHOCTN MNPOBOAKM K KaXXOAOMY
pene, Hanpumep, BBoA4 Ha ¢hase A pacno3HaeTcs
Kak dhasa A Ha pene;

o [lpoBepka COOTBETCTBMS KoadhdmumneHToB
N3MepUTENbHOro TpaHcdopmaTopa TeMm, 4TO
yCTaHOBIEHbI Ha pene.

Bce wuameputenbHble TpaHcdoOpmaTtopbl,  BKoYad
TpaHcdopmaTopbl C KOSMbLEBbIM cepaedyHukom n TT B
HenTpanu TpaHcgopmaTopa, NPOBEPSITCHA NEPBUYHbBIM
TOKOM.

3.1.2.1 Confirmation of VT Inputs at Synchronisation Points / NoaTBepxaeHne BBogoB TH B To4ykax

CUHXPOHU3aLNn

For all generator synchronisation points it shall
be confirmed, at the VT input terminals of the
synchroniser and sync-check protection relay,
that there is no voltage difference measured
between the matching phases each side of the
circuit breaker for a common primary voltage
injection i.e. a primary injection when the circuit
breaker is closed.

Onsa  Bcex TO4YEK  CUHXPOHMU3ALUUM  reHepaTopa
Heobxoanmo ybeauTbcs, YTO Ha kKnemmax BeodoB TH
CMHXpOHM3aTopa W  3alUMTHOM  pere  MNpOBepKu
CUHXPOHM3aLUUN OTCYTCTBYET Pas3HOCTb WU3MEPEHHbIX
HanNpsPKEHUM Mexay COOTBETCTBYWOLWMMN dasamMn  C
Ka)kOoW CTOPOHbI aBTOMAaTMYECKOro BblKMovaTens ans
obulero BBOAAQ  MEPBUYHOIO  HaMpsbkeHus,  T.e.
NepBUYHbIN BBOA, KOrda aBTOMATUYECKUA BbIKMOYaTENb
3aMKHYT.

3.1.3 Interface Testing / poBepka nHtepdencos

All protection functions, binary inputs from
external devices and intertrips shall be tested
against the design tripping matrix. The testing
can be completed by generation of the relay trip
in software i.e. secondary injection is not
required.

All signalling to the DCS shall be tested and
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Bce 3awuTHble yHKUMM, BUHApHbIE BBOALI C BHELUHUX
YCTPOUCTB N  aBapuiHOEe OTKNIYEeHWe OT ceTu
TECTUPYIOTCA Ha  OCHOBE  MPOEKTHOM  maTpuubl
OTKNtoYeHUN. NpoBepKy MOXHO NPOBECTU, CreHEPUPOBaB
cpabaTbiBaHMe pene B nNporpaMMHOM obecrneyennn, T.e.
npoBepka BTOPMYHLIM TOKOM He TpebyeTcs.

Bce curHansl Ha DCS npoBepstoTca 1 NOATBEPXOAOTCA
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COBMECTHO ¢ noctasLiunkom DCS.

3.1.4 Secondary Injection Testing / [poBepka BTOPUYHbLIM TOKOM

Secondary injection testing shall be completed
for all protection functions. This shall include the
following information:

o Pick-up level
e Drop-off level
e Operating/Trip time

Where the protection function is protected along
a curve (e.g. inverse time overcurrent,
differential protection, etc) a minimum of two
points shall be tested for each segment along
the curve.

The measured performance of the relay for each
function shall be compared to the settings of the
device and the accepted deviations as defined
for the specific relay make and model. This
confirmation of performance shall be clearly
shown within the test report.

[MpoBepka BTOPUMYHBIM TOKOM MpOBOAMTCA AN BCeX
sawmt. OHa  gomkHa  BKMNWOYaTb  CredyloLyto
MHOOPMaLMIO:

e YpoBeHb cpabaTtbiBaHUSA
e YpoBeHb Bo3Bparta
e Bpems paboTbl/OTKNIOHEHUSA

Ecnu 3awmtHaa pyHKUMA 3awiuuieHa Ha OCHOBE KPUBOW
(Hanpumep, pacuenuTenb MakCUManbHOroO ToKa C
o6paTHO3aBUCMMOM XapaKTepUCTUKON,
andepeHumnanbHaa  3awmTta, M N0p.) NOpoBepka
OCYLLECTBMAETCA, Kak MWHUMYM, B [OBYX TOYKax Ans
KaXkQoro cermeHTa no asiMHe KpuBow.

M3mepeHHble pabouve XxapakTepucTuku pene Aans
KaXXOon yHKUMKM COMOCTaBAATCA C  HacTpowmKamu
yCTpoWncCTBa n npuemMnembiMm OTKIMOHEHUAMM,
yKasaHHbIMW 07151 KOHKPETHOW MapkM U MOAENWU pene.
[aHHOoe noaTeBepxaeHWe pabounx  XapakTepucTuk
ohopmMnaeTcst MPOTOKOSIOM UCMbITAHWUA.

3.1.5 Differential Stability Testing / llpoBepka crabunbHocTU AndepeHUnanbLHON 3alUTDbI

Stability testing shall be completed for all overall
differential schemes e.g. generator and
transformer overall differential protection (87G
and 87T), in addition to all transformer restricted
earth fault schemes (87REF/64REF), to prove
the current transformer polarity in relation to
each other.

Two tests shall be completed, both in-zone and
out-of-zone, where a fault to earth shall be
applied at a suitable location. Current shall then
be circulated through the protection system and
applied fault via one of the following injection
methods:

a. Single phase injection through use of an
appropriate primary injection test kit (test
repeated for all phases);

b. Three phase injection by application of
3® 400V supply (please note that the
site supply may not be available for this

purpose);
c. Three phase injection via use of an
installed generator, assuming that

excitation can be reduced to low enough
levels (applicable for the emergency
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MpoBepka cTabunbHOCTM NPOBOAUTCS ANS BCeX 0o6Linx
AnddoepeHumanbHbIX CXEeM, Hanpumep, obwen
anddepeHumnansHom 3awmnTol reHeparopa n
TpaHcopmaTopa (87G and 87T), B QOnonHeHuWe Ko
BCEM cxemam AnddepeHumnansHom 3awunTbl
TpaHcdopmaTopa  OT  3aMblKaHuS Ha  3eMnio
(87REF/64REF), ona B3aumMHOW NPOBEPKM MOSISIPHOCTMU
TpaHcdopmaTopa Toka.

HDOBOD,I/ITCFI OBe NpoBepKu, B 30HE OEeNCTBUSA 3alunTbl 1

BHe ee, Cc nokanum3aumen K3 Ha 3emnio B
COOTBETCTBYIOLLEN TOYKe. 3atem 3anyckaeTtcs
UMPKYNSaUMst  TOKa  4epe3  CUCTEMy  3alWuTbl  C
KOpOTKO3aMbIlKaTeNieM C  MOMOLbIO  OOHOrO U3
cneayroLmnx MeToaoB BBoAA TOKa:

a. OpHodbasHbIn BBOJ, c MCNONbL30BaHNEM

COOTBETCTBYIOLLETO KOMMMekca Ans Nporpysku
NepPBUYHBIM TOKOM (MCMbITAHWE NOBTOPSIETCA ANs

BCcex as);

b. TpexdasHbin BBOA C MPUMEHEHNEM TpexdasHoro
MCTovyHMKa  nutaHma  400B  (noxanymucta,
obpaTute BHMMaHWME Ha TO, 4YTO cCuUcTema
3HEpProcHabXeHnss  Mnowagkm MoXeT  ObiTb
HenpurogHa onst AaHHOW Lienn);

c. TpexdasHbin BBO c NCnonb3oBaHUEM

YCTaHOBJIEHHOIoO reHeparopa, npu ycnosuu, 4TO
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diesel and steam turbine generator BO30OyxaeHne MoxeT ObiTb  CHWXEHO [0
protection only). AOCTaTOMHO  HU3KMX  YpoBHEW  (MPUMEHUMO

NCKNIOYMTENBHO K 3awmTe aBapuMHOro

AN3enbHOro 1 NapoTypbuHHOro reHepaTtopa).
Where, instead of the methods outlined above,
on-load testing is foreseen by the supplier as
part of the post-energisation commissioning
activities this shall be identified during the tender
stage and approved by the HZI project manager.

Ecnn BMecTo BbllleykasaHHbIX MEeTOAOB MNOCTaBLUMK
npegycMaTpuBaeT UCMblTaHWe Nof Harpyskor B pamkax
MycKo-HanagoyHbIX paboT nocrne nogadyn HanpshkeHus,
3TO [OMmKHO ObiTb YykasaHO Ha aTane TeHgepa W
COrnacoBaHO C PYKOBOAMTENEM MPOEKTa CO CTOPOHbI
HZI.

3.1.6 Post-Energisation Testing / TectupoBaHue nocrne nogayn Hanps>XXKeHus

After energisation, and once some load is [locne nogaun HaNpPsHPKEHUS U NPU HaANUYNMN HEKOTOPOWN
available on the system, the following checks Harpyskm B  cucteme, HeobGXOAMMO  MPOBECTU

shall be made of the running system: HWXXeyKa3aHHble NPOBEPKN paboTaroLLent CUCTEMBI:

a. No unexpected alarms have been a. OTcyTCcTBME HEOXKMOAHHBLIX aBaPUNHBIX CUTHANOB;
generated; b. BepHoCTb pe3ynbTaTOB W3MEPEHWN, BKIHOYas

b. Measurement values, including voltage, HanpshkeHne, TOK, peanbHyld /[ peakTUBHYIO
current, real/reactive power are correct; MOLLHOCTb;

c. Confirmation of voltage phase rotation; c. [poeepka nopsiaka yepenoBaHuA das

d. Confirmation that the zero sequence HanpsKeHns;
current, both calculated and directly d. TlpoBepka, yTO TOK HyneBom
measured by transformer neutral or ring- nocrnegoBaTesibHOCTU, pacyeTHbIA U HanpsiMyto
core current transformers, is N3MEPEHHLIN B HENTpanu TpaHcdopmatopa unm
approximately zero; TpaHcdopmaTopaMum C KOMNbLEBLIM CEPAEYHUKOM,

e. Confirmation that the differential NpUBGIIM3NTENBHO PaBEH HYIIIO;
operation/spill current is approximately e. [poBepka, yTO anddepeHUmnanbHbIn /
zero; Pa3HOCTHbIN TOK NPUBNN3UTENBHO PaBEH HYMIO;

f. Confirmation that the negative sequence f. Tpoeepka, yTOo TOK obpaTHOM
current is approximately zero. nocrnegoBaTeNnbHOCTU  NPUBNM3UTENBHO paBeH

HyIHO.

3.1.7 Additional Protection Testing / lononHuTenbHbIe NPOBEPKU 3aLUTbI

All additional protection testing as specified in [JomkHbl ObiTb NpoBedeHbl BCe  AOMONHUTESNbHbIE
the applicable equipment Attachment 3 shall be npoBepku 3awmThl, Kak ykaszaHo B [lpunoxeHun 3 ans
completed. COOTBETCTBYIOLLEro o6opyaoBaHus.
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Ne gok.

4 Documentation / [lokymeHTauua

The documentation must comply with the [JokymeHTaumsi gormkHa COOTBETCTBOBaTb TpeboBaHMAM
requirements of the document “EIC Suppliers pokymeHTa «WUHXMHMPUHT nocTtaBwmka EIC» nog
engineering” with the document number Homepom 50060226.

50060226.
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