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NpeacrasnasaHo ot Exexapt Hoitpaiitep v Ctedan Munues — Ynpasurenu

NMue 3a KowTakTW: CredbaH  Mundes, Ten  +35028075521, «dakc: +35928075599, e-mail.
stefan.minchev@bg.abh.com

YBAXKAEMMW MOCHOMW U TOCMNOJA,

Mpepocrasame Ha Batlleto BHUMAHWUE MPEANOKEHUETO HU 32 uaNbliHeHWe Ha obLiecTBeHa nopeyKa ¢ NpeaMeT
»JlOCTaBKa Ha enlekTpyyecku anapari 110kV", ped. Ne PPD 17-064.

O6ocobena no3uuus 3 — focTaBKa Ha HanpeXeHOBW M3MepBaTeNiHy TpaHcdopmartopy 110KV 3a MOHTaX
Ha OTKpUTO — BBp.

1. B cnydaii, 4e 6Gbjem n3bpani 3a USMBAHUTEN, We U3NLIHKM NpeaMeTa Ha NopkYKaTa B [Tb/THO CLOTBETCTBUE
C MBMCKBAHUATa Ha BbanoxuTens, Kato ce sabrxasame [a crasRame W3UCKBAHUSATA Ha HopMaTheHara ypeaba
Ha Penybnuka Bunrapus.

2. MNMpegcTassaM TEXHHYECKUTE cneundukayui OT pasaen Il Ha gokymeHTaUuUATa ¢ NONBLRHEHW BCUYKK UBUCKBaHN
CTOWHOCTU 38 BCHYKY NO3ULIMK OT CTOXATA NO NpefMeTa Ha nopbukara.

3. lleknapupaM, ye NpepnaraHoTo OT Hac oGopyABaHe OTTOBaps HA MUHUMAMHNUTE TEXHUYECKH UBNCKBaHUS Ha
BL3noxvTens, KOUTO He ChabpXaT rpada ,lapantupaHo npeanoxeHue® B Tabnvuyute Ha TeXHUYECKWTE
creLvuKaLmum Ha CToxara, NPUAOKEHUE KbM HaCTORLLIOTO NPE/NoXeHne 3a U3NbIIHEHUE Ha nopbuKaTa.

4. FpeAcTaBAM BCUYKM USUCKBAHU JaHHK W JOKYMEHTH, nOcoveHi B MpunoxeHue 2 0T HacTOALLOTO TEXHUYECKO
npennoxeHue. 3ano3HaT ChM C U3UCKBEHETO, Ye NpeAcTaBeHnTe AokyMeHTH TpsiGea Aa fbaar Ha Hbarapckv esnk
WM C NpeBoa Ha Bbirapcky esuk, NPUAPYXEHW C OPUTMHANHWTE AOKYMEHTH, C USKIIOHEHUE Ha KaTanosute u
NPOTOKOMRU OT USNUTaHUsA fe criyyall, Ye ce uauckeam! 3a maTtepuanuTe, KOMTO MOTAT fia C& NPeACTaBAT U Camo Ha
HIMWACKA e3UK.

5. 3anosHaT CbM, Ye NPEeACTaseHUTE OT Hac TeXHWIECK ACKYMEHTH Ca J0Ka3aTencTeo 3a JeKknapupanuTe OT MeH
TeXHUYECKW AaHHU K napameTpu B TEXHUHeCcKTe cneundukalum Ha cToKara.

6. MNoTebmxaanam, Ye NpefCTaBAHUTS OT Hac CTOKK, OMUCaHK B TexHU4eCcKOTo HW NpegnoXeHwe, LWe OTroBapAT
Ha& NOCOYEHWUTE OT BL3NOXKUTENS CTaHaapTy MNW Ha eKBUBANEHTHU. B cnyyait, ye fageHd maTepuan oTroeapa Ha
CTaHgapT, eKBUBANEHTEH Ha NOCOYeHUA ce aaabiiKkasaMe 4a o OTPasumM B OTAeneH JOKYMEHT W Aa npejcrasim
[oKasarencrsa 3a eKBYBaNeHTHOCTTA Ha ABaTa cTtaHjapTa.

~ NpeaasBaTeneH NPOTOKCN 3a NONY4aBaHe Ha cTokara oT Bhanoxutens.
8. Cpok sa 0CTaBKa Ha npegnarasure ctokv — 90 {(AeBeTAECET) AHM OT AaTaTa Ha nopbyka oT Bbang
Manbneurena
lMpurioxenus:
1. [Mpunoxerue 1 - TeXHUYECKU U3UCKEaHUS U cNeyUghuKayuu 3a Y3nbiHeHUe Ha nopbYKama ffom
doxymMeHmayliama 3a ydacmue — nonbiIHeHU Ha Cbognse-" Hyrhe Mecma; f

7 Tpeanaram rapaHLMOHeH CpoK 3a NpefnarakuTe CTOKK — 36 (TPUASCET U LWecT) Mecela, oT Aarara b?gmemo
ufe

na Bo

2. TMpunoxenie 2 - Msuckearu QOKYMEHMU om ApUnoRert eXHUYeCKU U3UcKkeaHUs U auu;
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W3NCKBAHNA KbM NOKYMEHRTALUMATA U U3MATBAHUATA NO_OBOCOEEHA NO3UUNA Ne 3
+JOCTABKA HA HAMPEXEHOBW U3MEPBATENHN TPAHCGOPMATOPU

410 KV, 3A MOHTAX HA - ——-

OTKPUTO"
Mpunoxexve Ne
o
N [loxyMeHTH npu yyacTue (4 TeKeT)
Toudo obosHavyeHwe Ha Tuna Ha HanpexeHosuTe | EMF-E123
1 nameppaTentHu TpchcbopMaTopM, l‘lpOMGBO,ﬂVITeJ'IH u cTpaHata ABB Sp. Z0.0., Monwa
i Ha mnpousxol W TOCIeAHO W3Aanue Ha Karanora Ha | Mpunoxenue § - 161201ABB EMF-E_ENG
npovsscAuTend (Dependable accuracy) HI-RES A4
VnocToBepeHye 3a ofobpsgaHe Ha Tvna Ha HanpexeHoBuTe fpMnoiKeHite 2 - YaocToBEpeHUe 32 OfoGpeH THN
2. namepeaTentn TpaHchopMaTopH, u3gaAeHo no pega W npu Hanpexetosi TpancopMaTopd Tun EMF-E 123-
yCnoBWATa Ha 3akoHa 3a n3MepBaHvaTa 145
Tpunoxenue 3.1 - Texnwaecky napameTpy Ha HT
EMF-E123
Mpunoxenue 3.2 - YepTex Ha HT EMF-E123
Mpunoxetine 3.3 - HepTex Ha KnemHaTa KyTha Ha
HT BEMF-E123 -
MNownoxerue 3.4 - Yeprex Ha taBenarta Ha HT
TexXHMHecKo OnucaHue Ha HanpexeHosuTe K3mMepBaTenty | EMF-E123
3. TpaHcopMaTopy, rapaHTupat napameTpy U xapakTepucTuka, Mpunoxense 3.5 - En. cxema wa HT EMP-E123
Terno U Ap. TpUsOXeH: 3.6-170131 ABB 21 29PL1486-w1-
en. Edition 01.2017 Manual_Outdoor instrument
transformers LO-RES
Npitnowxesue 3.6 - EMF-E 123 Ceprudhuxar 3a
CHLOTEETCTBHE
rpunoxenus 3.7 - Nytro_1 OXN_PO_EN_SDS
Npunoxenne 3.8 - Nytro Libra_ PO_EN_SDS
npomuonu OT TUMNOBKM U3NWTBaAHUA Ha Hanpe)i{eHOBMTe
4 “3MepBaTenHu TpaHchopmaTopy Ha AHITIATICKA VK BBArapcKk1 | Mpunoxexwe 4 - [JpOTOXONM OT TUNOBY MINUTEHKA
) @3uK, NPOBEACHH OT HE3aBYCKHMa M3nUTaTenHa naBopatopus ¢ | HaHT EMF-E123
npunoxesu pesynTaTv OT W3NWTBaHWATa -
CepTudbukat/akpegutaums  Ha HezapucAMATa UanUTaresnta Mpunoxetine 5.1 2 1SO 17026-_ABB Przasnysz
5. naboparopus, nposena TUNOBUTE WINUTBAHWA — 3apepeHo TipunoxeHve 5.2 - CeprndmKar 3a akpesuTauna
Konue 117-323 324
5 WnchopmaLus 3a NpoBexAaHnTe ot NpON3BOAVTENS KOHTPONHY Tipunosenue 6 - Routine Test Plan for Voltage
) (pYTUBHW) W3nUTBaHWA Transformer

TABAULIA 1

CrangapT Ha matepuarna 3a HanpeXeHoBW M3MepBaTeNHH Tpancdop

OTKPWUTO

TexHHM4ECKH napaMeTpu Ha HanpexeHOBW W3MepBaTenHK TpaHCthopMaTOPH 110 kV, 3a
OTKPMTO, KOWTO CE NonbiBar o1 YyacTHHKa B rpadha ,lapaHTUpaHO npeanoxexne’:

martopu 110 kV, 3a MOHTa /
!

s

M/OHTa}I{ a
/

HaumeHOBaHKe Ha maTepHana

HanpexeHos uamepsaTeneH TpaHcdHOpMaTop
N370.4V3/0.1:43/0.1:3KkV, 32
MOHTWUpaHe Ha OTKpUTO

11043/ 0.1:

CbKpaTeHO HaMMEHOBaHWe Ha MaTep1ana

HUAT 11043 / 0.1:43 7 0.1:43 / 0.1:¥3/0.1:3

kv, OM
Ne NapameTup WanckeaHe r‘;;g;:;:&m%
1. I;gaasicé)zﬁ$:;:n HOMep ChrnacHo katanora Ha Ta ce rocouM EMF-E123
2. MpounasopvTesn [a ce nocoHu ABBﬂiﬁﬁ:xo-s

XapaKTepMCcTHKA Ha marepuana.

HanpexeHosy  MHOYKTUBHA MamMepeaTenty  TpaHcopmaropy 110

KV, ¢ W3onatopHo TANO OT

nopLenan/nonuMep, ¥ BETPELLHA w3onauMonHa cpeaa - Macno (6e3 PCB), sa MOHTWpaHE Ha OTKPWTO, ©

ofiseeHn KoeduLveHTW Ha TpaHchopMmaums
BTOPUUHMUTE HAMOTKM Ca KaKTo CNEeABa.

e /iBE HAMOTKK 32 UenuTte Ha K3MepBaHETO,

e [BE HAMOTKY 3a LenuTe Ha sauurara.
HanpexeHoBUTE U3MepBaTenH TpaxcthopMaTopy ca ot

(110 000:43 / 100:V3 / 100:43 / 100:43 / 100:3) V, kato

opoBpeH TUN, NpeMUHany ca npes nupsoHasanta

METPONOrUuHa NpoBepka 1 ca MapkupaHy cbe CbOTBETHUA 3HaK NO pefa u npy yerioBuaTa Ha ,Hapeaba 3a

. Lt Ma DD 17084



CPeAcTBaTa 3a usMepaaHe, kouTo NOANexar Ha MeTponoruyeH KOHTpon" no un. 28, or 3akona 3a

usMepBaHusaTa,

Wsnonizgane:

Harpesxenosure uamepsarenHu TPaHcthopmaropu Tpabea aa OTroBapAT Ha:

+ BAC EN 61869-3:2011
WHAOYKTUBHK HanpexeHoBU T

*WUsmepsarenny TpaHcg
PaHcthopmatopu (IEC 61

opMaropu. Yacr 3: Honbnuurenym U3UCKBaHMA 3a
869-3:2011)" u Ha HerosuTe BANUZHN USMEHEHMA 1

BONbhHeHus uny SKBUBanNeHTHO/ |,

Napamerpu na enekrpuyeckara Pasnpepenutenna mMpexa

NoZe Iapamer e CIOAHOET:
1. ObnaBeHo HanpexeHue 110 000 vV
2. MakcumanHo pabotho Hanpexewnue 123 000 V
3. Haii-sucoko Hanpexexne Mexay tasa-sems npu 71 kv
HOpManHu yenosis v
4, ObfsBena yecrora 50 Hz
5. 3aseMsaBaHe Ha 3BE3AHUA LSHTLP LnpekTHo 3asemen

Xapakrepueruku na paboThara cpena u macTo Ha MOHTUpaHe

S XapaKTe PHCTHKAIMEET GHYMpaHe CToMRbCTIONNGa
1. Makcumara okonna Temneparypa +40°C
2, MutumanHa okonna TeMneparypa Munyc 25°C
3. OtHocutenHa sraxnocr Ho 85 %
4 g:pmp:;pcnaane C Npax, nywek, arpecusHI rasose n YmepeHo -
5, Haamopcka Bucounna Ho1000m
6. Mscro Ha MOHTWpaHe B oTkpuTy Pasnpeaenutentv ypendu 110 kv

Konerpykrusun XapaKTeprucTUKU ¥ Ap. HaHKu 3a HanpexeHOBH uaMepBaTenuu Tpaxcthopmaropu 110
KV 32 MOHTax Ha OTKPUTO, 3a KOUTO YvacTHuMKLT AeKNapipa B TeXHU4YeckoTo cu npegnoxenue —

Paszgen V or HacTosiara

1. KoHetpykuyus

oT Hero o6Gopynpane OTroBapA Ha
kBaHWA Ha Bhanoxurens, nocoveny g Tabnvuara no-gony:

a) Hanpexenosure MsMepBaTenHu Tpanchopmaropu
Tpsibea Aa 6bgar or MOANOPEH TUN ¢ UBONATOPHO THNo
OT nopuenax/nonumep u BbTpellHa usonupauia cpeaa or

Macro (6es PCB)

) HanpesxeHosuTe
TpsibBa ga 6vpar
BUHTOBU ChefUHe

HaMmoTKa ¥ knemen

1amepsaTentu Tparchopmaropn

CLOPBKEHU C NOAXOASLM Knemy ¢
HUA, 33 CBBp3BaHe Ha NbpBUYHaTE
Bnok 3a cebpasane Ha BTOPUUHUTE

BEpUri,

2 BTOPUYHM HaMOTKY -
’ Opoit u npejHasHavYeHue

a) 1Be HamoTKu 33 UenuTe Ha usMepeaHeTo
6) ABe HaMoTKK 33 LenuTe Ha sauyrara

HanpexeHosure UsMepBaTenHu TpaxcdopMaTopy Tpsitea

NbpBUUHATA HamMoTka

3.
Montupane A8 No3BONABAT MOHTUPaHe BLE BEePTUKANHO norioxeHue,
Knemute Tpsésa Aa 6vaar uspaboTtenyt or noaxoasLy
BBD3
4. Knemy 3a c psBaHe ha METan unu Meranha cnnas, HE/IONYCKaLuM eneKTPOXUMIUIHE

Kopo3aus.

5 KnemeH 6nok 3a CBbLp3Bake Hy
) BTOPUYKHUTE Bepiuru

a) Knemuuar 6rox TpsiGea na Svae nomecren B 3aluTHa
KnemHa kytus ¢ IP44, ¢ BbaMOXHOCT 3a nnombupane
B) Knemure Ha knemnpnst Brok Tpabea aa Bvaar
U3paBoTeHn oT MecHr Wnu apyra noaxoasiya
HEeKoposupallg cnnae.

Pedhenenten Ne PPD 17-064




PN

XapaKTepucTiKa = ZIMEHAMANHATeX R ECKIX MIHCKIAHVAE
Benukv pe3GoBy 1 CKpenuTenHy cxeauHerns Tpatea Aa
6. Pe3Goeyt 4 CKpsnuTenHN Gvaar MSE)aﬁoTeHM OT%OAXOAHU.{M HeKoposnpaufn meTany
CheAUHEeHUA -
WKW MeTaniu cninasu,

HanpesxeHosuTe usMepearenyi Tpaxcthopmaropu Tpsbea

7 MapkupaHe Ha ofsiBenuTe na Gbaat Mapkupatu ¢ uHopmaums sa 0bABeHuTe
) CTOWHOCTH CTOWHOCTH BLPXY Tabenka cbrnacHo uauckeanuata BAC EN
61868-3 unu ekeMBanNeHTHO/M.
M3s0fMTe Ha HAMPEXEHOBUTE K3MEPBaTEeNHY

TpaHcdopmaropy Tpatea fa GbAaT MapkvupaHi TPaHo U

8. Mapkupane Ha nssopuTe YeTMMBO CBINAcHO u3ucksanuaTa Ha BIC EN 61869-3 unm
£XBUBANEHTHOM.
a) Mpu AocTaBka, HanpeXeHOBUTE U3MEepBaTenHH
TpaHcdopmaTopy TpaGea Aa ObAaT ¢ U3BBPLLIEHa,
MupeoHaYanHa NpPoBepKa W 3Hauu BarMAHa KbM MOMEHTA TbPBOHaYANHa MeTPonoruiHa
9 3a ygocToeepaeaHe (ChkrnacHo . NpoBEpKa.
) pasnopeatuTe Ha 3aKoHa 3a 6) MbpeOHavanHaTa MeTponoriuHa npoeepya Tpadsa aa
U3MEepBaHKATA) fbAie YAOCTOBEPEHa Che 3HaK 3a NbpBOHavanta
NpoBEpKa U KOTIMETO Ha NPOTOKONa OT npoBeasHnTe
M3NUTBEHUSA.

HanpexeHosuTte namepearenky Tpancgopmaropy Tpsbea

Jla 6b4aT 3almTeHn NOCPeACTBOM NOAXOAAWA ONaKoBKa,
10. Tparcnopra onakoska npeanassalla v oT NOBPean v BE3AENCTBUA Ha OKONHATA

cpefa, noapeAeHn U 3aKpeneHn Ha TPAHCNOoPTHKU NaneTy.
11. Excnnoaralyodia eNroTpanHocT 2 25 roavHu

OBWY TEXHWUECKY TAPAMETPH, XapakTepuMCTHKM W Ap. RaHHW 3a HaANpexeHOBW W3MepBaTenHu
rpaHcgopmaTopy 110 KV 3a MOHTaX Ha OTKPUTO, 32 KOMTO YYaCTHUKLT AEKNapHpa B TeXHUUECKOTO CH
npeanoxenue — Pasaen V OT HacToAwaTa AOKYMEHTaUWs, Ye NPeASIOKeHOTO OT Hero oBopyaBaHe
OTroBaps Ha MOCOYEHMTE MMHAMAMNHK TEXHWYECKH W3NCKBAHMS Ha Bbanoxurens, nocodedd B

Tabnuuara no-gornt

NIHRRMATHA T EXHUAE CKMIUIMCKEAHIE
110 000:3 V
2. QBaABEHW BTOPUYHW HanpeXxeHus:
- |3avsmepsarenHure HaMoTky 100:43 V ; 100:3 V
- 33 HaMOTKUTe 3a 3aLLnTUTe 100:¥3 V; 100:3 V
3. QOfapeHa 4yecToTa 50 Hz
4. OB6sBeHN KoeMhULIMEHTU HA TpaHcgopMaLus: , b
- | uaMepBaTenHy HaMoTKu (110-¥3/0,1:¥3 7 0,1:¥3) kV /
- | 3atuTHM HaMOTKM (110:¥3 / 0,1:¥3 7 0,1:3) kV /
5. WaonartopHo Tano MopyenaH uny nonumep /
6. Knacose Ha TOMHOCT.
- | u3MepBaTenHaTa HAMOTKa - TPrOBCKO MepeHe =02 /
- |vamepeaTtenHa HamoTKa - KOHTPONHO MepeHe _ 20,2 _/ Yad
2 6p. HaMOTKY 3a saluTuTe: /
- 1 Bp. cxema 3Be34a; U s3P / /5
1 Bp. cXema OTBOPEH TpUbIbnHUK 3a 3C
7. HomwHanHa eTopWdHa MOLHOCT. y
- | usmepeaTenHu HaMOTKV 215VA
- 3alWTHU HAMOTKK =30 VA
8. OBaBeH KoeMUMERT Ka HanpekeHue n 06ABeHO BpeMe Ha npunaraqe:
- | MaMepsaTenHy HamMoTKA 212 gpf’ %22}?5 eS”HO' W
« | 38UUTHU HAMOTKU 212 ZPE%ZZM;J eS”HO’ v
o ObaBeHO M3ABKEHO HanpemeHve c 230 RV
. npoMuLINeHa 4ecToTa 3a uW3onauuATa  Ha .
NbPBUHHATA HAMOTKA (ecpekTuHa CTOMHOCT)
10 QOBnBeHo W3OLPXKaHO HamnpeXerue G MBJHUEB 550 kv
' | vminync 3a usonauuara Ha NbpsruYHaTa HamoTka (BBpxOBa CTORHOCT)
» O6aBeHO M3RLPXAHD HanpexeHue c 3RV
. |npomwmwneHa dectoTa Ha M3onauuATa 3a .
BTOPUMHWTE HAMOTKW (echexTHBHa CTOMHOCT)
Pedenented Ne PPD 17-064 3/4



7 WHHM AT T XA G C AN I CRE R
. 123 kV
12. [ Hait-8ucoko HanpexeHue 3a Chopb#enuaTa, Un (echexTHBHa CToMHOCT)
MeT Ha nponbnssBaHe No noBbPxXHOCTTa Ha
13. w3onatopa 2 31 mm/kV
14. | Cenamuvna yctoluusoct 20.3¢g
; , i Hs:;. 1l
Lara: 14.07.2017 1, C yBakeHue: - Av.e.
Codous Exexapt Hoitpaiitep Credhan MuHuer
Ynpasuren - "¥YnpasuTen :
ABE Bbhrapust EOO] ABB Burrapus ECOfl

Pecenenten Ne PPD 17-084 Al4




Certificate

Standard

Certificate Registr. No.

Certificate Holder:

Scope:

Validity:

waww. tuv.com

* First certificafion 2013

| 150-9001:2015

01 100 1541808

ABB Sp. z 0.0,
ul. Zegatiska 1
04-713 Warszawa

including the locations according to annex

Research and development as well as design, pregramming, manufacturing,

sale, process and final testing, services and lurnkey execution:

- distribution and power transformers, Insulation kits as well as palnting and

welding works: dry transformers including also components for dry transformers,
components for traction transformers

+ low, medium and high voltage electrical apparatus and power systems;

- automation produsts including contrat and measurement equipment, motors,

Intertocks .

- and protection, informative as well as automatlon systems for power facllities

and industry;

- gas cdfnpfeSsor and metering stations, gas compressor units and equipment,
underground gas storages, gas pipelings and similar services for gas Industry

petroleim rafineres and petrochemical Industry;

- robots and industrial robotics stations;

+ supercharging of diesel and gas engines;

- maln host;

= production of low voltage motors; /\
- production of power slectronics and medium voltage drives.

- Computer software production and Implementation.

Technical tratrilng In scops of automallos, robotics and slectreal power ]

eguipmeént and systems /
Programs science.and résearch in the fields of power and automation

Proof has been furnished. by means of an audit that the requirements
of ISC 9001:2015 are mel.

The ¢ertificate is valid from 2016:11-29 uritl 2019:41-28.

Cwegoe. Guabk ;

2016-11-24

7OV Rheintand S5 GrbH e
Am Grauten S G106 K-+t emr s, 2

A e
N = )
PR

[EL

e

TOVRheinland®

DAKKS
... Deutsche i .
Pesb i v Precisely Right.
{‘L-—-\_/\._./‘



Annex to certificate

Standard ISO 9001:2015
Certificate Registr. No. 01 100 1541808

No. Location Scope

0198 113 00113 /01 ABB $p. z 0.0. As for certificate
ul. Zegarska 1 :
04-713 Warszawa

0198 113 00113 /02 Oddziat w Lodzi
ABB Sp. zo0.0.
ul. Aleksandrowska 67/93
91-205 todz

0198 11300113 /03 Oddziat w Aleksandrowie
Lédzkim
ABB Sp. zo.0.
ul. Placydowska 27
95-070 Aleksandréw Lodzki

0198 113 00113 /04 Qddziat w Krakowie
ABB Sp. z 0.0.
ul. Wadowicka 12
30-415 Krakéw

0128 113 00113 /05 Oddzial w Krakowie
A ABB Sp. z 0.0.
ul. Starowiélna 13A
31-038 Krakow

? 113 00113 /06

Oddziafl w Elblagu
ABB Sp. z 0.0.
ul. Krélewiecka 11
82-300 Eiblag
Page 1 of 2
— A TUVRheinland®

Precisely Right.
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Annex to certificate

Standard ISO 9001:2015
Cerificate Registr. No. 01 100 1541808

0198 113 00113 /07 Oddziat w Przasnyszu
ABB Sp. z 0.0.
ul. Leszno 59
06-300 Przasnysz

0198 113 00113 /08 Oddziat we Wroclawiu
ABB Sp. z 0.0,
ul. Graniczna 88
54-610 Wroclaw

0198 113 00113 /08 Oddziat we Wroctawiu
ABB Sp.z 0.0,
ul. Bacciarellego 54
51-649 Wroctaw

2016-11-24 6@33% Guablea

UV Rheinland Polska Sp. z 0.0.
ul, 17 Stycznia 56 02-146 Warszawa
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CEPTUOUKAT P———

CraHgapt

Per. Hom.:

ISO 9001:2015

01 100 1541808

Hocuten Ha cepTudukaTa: ABB Cn. 3 0.0.

Obxsar:

BanwgHocT:

yn. 3eraHcka 1
04-713 Bapwasa
BRAIOHMTE/HO OKALMKTE CbINACHO NPUAOKEHHUETO

MpoyusaHe 1 paspaboTeake, KaKTO M NPOEKTMPAHE, NPOrpamupate, NPOUSBOACTBO, npop,amﬁa,
[POLEAMPaHE U QUHANHO U3MUTBAHE, CEPBU3HM YCAYTU 1 LIANIOCTHO USMTHAKERNE LNOA KAo4" Ha
cheaHoTo!

PasnpeAenUTENHN U CH0BX TPAHCHOPMATOPK, U30/AUMOHHU KOMNAEKTH, kakro 1 paboTi no
BosAvCBaHE U 3aBapABaHe; Cyxn TPAHCHOPMATOPH BEAIOHHTE/HD Colll0 KOMMOHEHTH 33 CYXW
TpancopMaTopH, KOMNOHEHTU 33 TAFOBH TpaHchopmaTopu

ENeKTPMUECKH) anapaTi 33 HACKO, CPEAHO U BUCOKD HANPENEHUE U enempmqecm cucTEMM
MpoayKTH 32 aBTOMATM3ALMA BKICUMTEAHO anapaTypa 3a ynpas/eHne W U3MenBaHe,
Asurareny v BAOKUPOBKM

W 3awwmTa, vHOOPMATHBHA KAKTO U CUCTEMA 33 aBTOMATU3ALWA 32 eHepruitHy oBeKTi 1
WMHAYCTPUATA

['a3-KOMNPECOPHM U U3MEPBATENHU CTAHUNM, Fa3-KOMMPECOpHH 6aokose ¥ obopyasaHe,
NOA3EMHU XPDAaHNAWLLIA 33 ra3, [a30NPOBOAU U nopoBHW yeayry 3a rasosara MHAYCTpYA
netponku padubepun U HedpTeHaTa XMmuHecKa NPoMULLNIEHOCT

FAaBHO XpaHuKLLe

POBOTU 1 MHAYCTPUAAHN POBOTU3MPaHU CTaHUMU

Cynep3apeMaaHe Ha AU3e/0BY U a3 ABUFaTe 1

MpoK3BOACTBO Ha ABMIATENM HACKO Hanpexexue

MPOM3BOACTBO Ha CUAOBA BASKTPOHWKA U 32 ABMIKBAHMA 33 ABUTATE/I CpeAHo Hanpexenue
Mpou3BOACTBO Ha KOMNKOTLPEH NPOrPameH codTyep U BHEApsBaHe.

TexHUuecko obyueHuKe B 0BXBAT HA ABTOMATHKA, POBOTHMKA 1 ENEKTPUHECKD cmno”s obopyagaHe u

cUCTEMU.

Jloka3aTesICTEa Ca NPeACTaBeHU , Bb3 OCHOBA Ha NPOBEARHNA OAUT, 4e WsuCKBaHuATa cernacke 150

9001:2015 €a W3nNbJHEHW.

Toau cepTuduKaT e BaauaeH ot 29.11.2016r. ao 28,11.2019r.
Mbpea ceprudmkauus 2033 1.

24.11.2016r. NoanwE /re ce yete

TIOB Peunang, Cept
Am Grauen Stein, 51105 KbonH



MpunoxkeHne kbm CEPTUDUKAT

Cranpapr

Per. Hom.:

No

0198 113 00113/01

0198 113 00113/02

0198 113 00113/03

0198 113 00113/04

0198 113 00113/05

0198 113 00113/06

1SO 9001:2015

011001541808

Nokauua:

ABB Cn. 3 0.0.
yA. 3eraHcka 1
{171 04-713 Bapurasa

KnoH g Jiyy,

ABb Cr. 3 0.0.

yn. Arexcanaposcka67/93,
NA-91-205 Nyy

KnoH 8 Anexcangposue Ryuruam,
ABE Cn. 3 0.0.

yn. lnaunposcka 27

N/1-95-070 Anekcanapos Slyuxkum

KnoH B Kpakos,
ABb Cn. 3 0.0.

yn. Baposuuka 12
[171-30-415 Kpakos

KnoH B Kpakos,

ABb Cn. 3 0.0,

yA. Crapoeucana 13A
N/1-31-038 Kparos

KnoH 8 Enbnary,
ABB Cn. 3 0.0.

yA. Kponeawenka 11
M/1-82-300 Ea6nar

O6xsar

KaKTo e B ceptudmKaTa

Cip.1or2
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[MpunoxkeHne Kbm CEPTVI(DMKA?

Cranpapt ISO 9001:20 15
Per. Hom.: 01 100 1541808
0198 113 00113/07 KnoH B MwacHuy,

0198 113 00113/08

0198 113 00113/09

24.11.2016r.

ABE Cn. 3 0.0.
yn. flecHo 59
NA-06-300 NMwacHKUY

KnoH B Bpounas,
ABE Cn. 3 0.0.

yn. TpaHuyHa 8B
NnN-54-610 Bpounas

¥noH 8 Bpounas,
ABE Cn. 3 0.0.

ya. baumnapenero 54
NN-51-649 Bpounas

Nognuc /He ce vete/
THOB Peunang MNoncka Cn. 3 0.0.
yA. 17 CruHa 56 02-146 Bapwasa

Crp.2 or2






Certificate

1SO 14001:2015
01 104 1541809

Standard

Certificate Registr. No,

Certificate Holder: ABB Sp. z 0.0.

ul. Zeganska 1

04-713 Warszawa

including the locations according to annex
Scope:

Research and davelopment as welt as design, programming, manufaciuring,

sale, process and final testing, services and turnkey execution:

- distribution and power transformers, insulation Kits as well as painting and
welding works; dry transformers Including aiso components for dry transformers,
components for traction transformers

 low, medium and high voltage electrical apparatus and power systems;

- automation products Encluding'control and measurament equipment, motors,

Interlocks

- and proteéﬁori, informativé as w'eil as automation systems for power facilities

and indusiry;

- gas compressor and metenng statiéns, gas compressor units and equipment,
underground gas storages, gas plpelines and similar servicas for gas Industry
petroleurn rafineries-and petrochemical industry;

" - robots and industrial robotics stations;
- supercharging of diese! and gas engines;

» piialn host;

- produgtion of low voltage motors;
- production of power elecironics and medtum voltage drives.

Technical fraining In scope.of automafics, robofics and electrical power

» Computer software production and implementation. /ﬁf

equipment and systems

Programs science and research in the fields of power and automation

of SO 14001:2015 are met.

Valldity: .
First ceriification 2013

20064128y

AT

) ((DAKKS
S M. .. Deulsche
Tt Akhregitierungestelle
D-20-16031-01-0C

wyawtuv.com

Proof has been furnished by means of an audit that the requirements

The cefilficate Is valid from 2016-11-29 until 2019-11-28.

éw.eym Guabla

TOV Rheintand Cert GmbH
Am Grauen Steln - 51105 Kdin

é TUVRheinland®
Precisely Right.

i

N
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Annex to certificate

Standard 1ISO 14001:2015
Certificate Registr. No. 01 100 1541809

No. Location Scope

0198 113 00113 /01 ABB Sp. z 0.0. As for certificate
ul. Zegariska 1 :
04-713 Warszawa

0198 113 00113 /02 Oddziat w Lodzi
ABB Sp. z 0.0,
ul, Aleksandrowska 67/93
91-205 tédz

0188 113 00113 /03 Oddziat w Aleksandrowie
Eodzkim
ABB Sp. z 0.0,
ul. Placydowska 27
95-070 Aleksandréw Lodzki

0198 11300113 /04 Oddziat w Krakowie
ABB Sp. z 0.0.
ul. Wadowicka 12
30-415 Krakéw

0198 113 00113 /05 Oddzial w Krakowie
ABB Sp. z 0.0,
ul. Starowislna 13A
31-038 Krakow

0198 11300113 /06

Oddziat w Elblagu

ABB Sp. z 0.0.
ul. Krolewiecka 11
§2-300 Elblag
Page 1 of 2
e A TUVRheinland®

Precisely Right.

1ELHIONAT W IR L fitry 1t S APDRTYI 1 e B 31 el

BTV 1N G B0 e




Annex to certificate

Standard

Certificate Registr. No.

0198 113 00113 /07

0198 113 00113 /08

0198 113 00113 /08

wwwwtuv.com

ISO 14001:2015
01 100 1541809

Oddzial w Przasnyszu
ABB Sp. z0.0.

ul. Leszno 69

06-300 Przasnysz

Oddzial we Wroclawiu
ABB Sp.zo.0.

ul. Graniczna 8B
54-610 Wroclaw

Oddziat we Wroctawlu
ABB Sp. z 0.0

ul. Bacolarellego 54
51-649 Wroctaw

2016-11-24

@wegm Guratbka

TUV Rhelnland Polska Sp. % 0.0
ul, 17 Styeznia 56 02-146 Warszawa

Page 2 0f 2

TUVRheinland®
Precisety Right.

STUN, TULY und TUV are registared tradamarks Any uie af 4pphcobon roqukak prct sppovil

43
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CEPTUPUKAT —

CrangapT 1ISO 14001:2015
Per. Hom.: 01 104 1541809
Hocwtes Ha cepTHduKaTa: ABB Cn.3 0.0,
yn. 3eraHcka 1
04-713 Bapuaea
BKAIOYHTENHO JOKALMKTE ChINACHO NPUNOKEHHETO
Obxsar: Mpoy4saHe U paspaboTBaHe, KaKToO ¥ NPOEKTUPaHe, NporpaMupaHe, NPOU3BOACTEO, npogaxba,

npoueaupase U GUHANHO U3NUTBAHE, CEPBIU3HU YCAYTY M URNOCTHO U3NBAHEHKE ,N0A Knou” Ha
CNeAHOTO:

PasnpefeUTeNHU U CU0BU TPAHCHOPMATOPH, H30NALMOHHN KOMINIEKTH, KAKTO U pabotu no
GoAaauCcBaHe M 3aBapABaHe; Cyxy TpaHchopMaTopH BKAIOYUTENHO CHLIO KOMNOHEHTH 33 CYXU
TPaHCHOPMATOPK, KOMIIOHEHTH 33 TArOBKM TpaHchopMaTOPH

EneKTpuUUYecKn anaparu 3a HUCKO, CPEAHO ¥ BUCOKO HaNpex<eHWe W eNexTpUHecKH CUCTEMU
MPOAYKTH 33 aBTOMATU3aLMA BKIIOUMTENHO anapaTypa 3a ynpasieHue W U3mepsane,
Asvrateny u 610KMPOBKK

W 3auuTa, MHGOPMATUBHA KAKTO M CHCTEME 33 ABTOMATU3ALINA 33 eHEPIyitHY 0BeKTU U
MHAYCTPUATA

[a3-KOMNPECOPHY M U3MepBaTEAHN CTaHLMM, ra3-komnpecopHu Gnokose u obopyasate,
noA3eMHYU XPaHWMLLA 3a ras, rasonpoBoay U NoAcbHK YCNYTH 3a rasoBaTa MHAYCTPUA
NeTponHM paduHepHUI U HeTeHaTa XMMHUYECKA NPOMULLNEHOCT

(NaBHO XpaHuauLLe

POGOTH W UHAYCTPUANHY POBOTU3MPAHY CTAHUMK

CynepsapexaaHe Ra AV3EN0BM U ras ABUraTenu

MNpOM3BOACTBO Ha ABUTraTeNM HUCKO HaNpexeHue

MpOU3BOACTBO Ha CHN08A ENEKTPOHKKE W 33/1BUKBAHWA 38 AABUTATENN CPEAHO HaNpexeHue
Mpou3BOACTBO Ha KOMMIOTBPEH NPorpameH cogTyep 1 BHeApABaHe.

TexHu4ecko OGYHBHHE B 0BXBAT Ha aBTOMATHK], poGomxa M e1eKTPUYECKO CHADBO obopyasaHe U

Jloxasarencrea ca NpeacTaseHu , 8b3 OCHOBA Ha NPOBEAGHUA OAUT, Y€ U3UCKBFHWATA ChbIIACH
1S014001:2015 ca W3nbAHEeHK.

CHCTEMW.

BanamgHoct:  Tosu cepTudukar e BaauaeH ot 29.11.2016r. o 28.11.2019 .
Mbpaa cepridurauma 2013 r.

24,11.2016r. Noanuc /He ce uete/

THOB Pennanp, CepT
Am Grauen Stein, 51105 Kvonu



b6

MpunoxxkeHne Kkom CEPTUOUKAT

Cranpgapt
Per. Hom.:

Ne

0158 113 00113/01

0198 113 00113/02

0198 113 00113/03

0198 113 00113/04

0198 113 00113/05

0198 113 00113/06

I1SO 14001:2015

01 104 1541809

Nokauyua:

AES Cn. 3 0.0.

yA. 3erancka 1
111 04-713 Bapwasa

KnoH B flyy,

ABB Cn. 2 0.0,

yAn. AneKcaHApoBcKab7/93,
NnA-91-205 Nyy

KnoH B AnekcaHgpoBue Jlyykum,
AbE Cn. 3 0.0.

yA. Mhaumgoscka 27

NN-95-070 Anekcavapos flyakum

KnoH B Kpakoe,
AB5 Cn. 2 0.0.

yA. Baiosuuka 12
1N-30-415 Kpakos

Knou B Kpakos,

ABE Cn. 3 0.0.

yA. CrapoBucaHa 13A
MN-31-038 Kpakos

KnoH 8 Enbhary,
ABE Cn.3 0.0.

yn. Kponeeueuwa 11
1/1-82-300 EnBnar

O6xsar

KaKTo e B cepTudmkarta

Crp.1o72




Npunoxernne Kom CEPTUPUKAT

CrangapTt

Per. Hom.;

0198 113 00113/07

0198 113 00113/08

0198 113 00113/09

24,11.2016 1.

ISO 14001:2015

01104 1541809

Knon e NuwacHwny,
ABb Cn. 3 0.0,

yA. llecuo 59 .
NN-06-300 NwacHuY

KnoH B Bpounas,
ABE Cn. 3 0.0.

yA, [panuiHa 8B
f/1-54-610 Bpounae

KnoH 8 Bpounas,
AEBBE Cn. 3 0.0.

yn. Gaynapenero 54
nn-51-649 Bpoynas

Noanuc /ne ce yete/
TIOB Peunara Noncka Cn. 3 0.0,
yn. 17 CrinxHa 56 02-146 Bapwiaga

Cmp.2or

q¥ -






~AOCTABKO HO @ASKTPUHECKM ANAPATH =

110kV¥, pedb. Ne PPD 17-064.

O6ocobeHa nosumuus 3 — AOCTABKA HA
HAMPEXEHOBU U3IMEPBATEAHM
TpaHcdopmaTtTopu 110KV 30 MOHTAX HA
OTKpUTO — 66p.

NPUAOXKEHME 1

%
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Macno HanbAHeHK M3mepeatenny TpaHcdopmaTopu

NHayKTUBeH HanpexeHoBs Tpanchopmatop TUn EMF-
E e ¢ eaHodaszHa KOHCTPYKuMA, € AApo ¢
pasnpepeneHa-meMauHa € HUCKK 3arybn, 3a
crabunHa paborva. TpaHcpopmaTopbT MMa Macno-
M30AMPaHa, 3aLWUTEHA KOHCTPYKUMA, NnpeAHasHaveH
3a MOHTAaX Ha OTKPUTO.

Features

- PaspaboTeHy Y M3NUTaHK B CLOTBETCTBME Che crangapt [EC 61869-3

- XepMeTU4ECKH 3aTBOPEH C ra308a Bb3rIaBHULA MW PasuiMpyTeNeH
A

- AApO € HUCKa NABTHOCT Ha NOTOK ¢ 190% npeHanpeeHue 3a 8vaca

- BMCOKa TOUHOCLT ¥ TePMMHHA MOLLHOCT

Hanvuye Ha NoAWMEPHH 1 NOPLENaHOBH Y30A3TOPH

Monzu

- fleceH MOHTaX K nycraHe B eKcnnoarauma

- MaKcumanHa HageaHOCT 1 MUHUMaNHA NOAIPLKKE

- NMoaxoAail, 3a WKPOK CNEKTBP OT YC0BUA Ha OKO/HATa Cpeaa,
BKAIOMUTEAHO U CUAHO 3aMBbpPCeEHKTE paﬁoﬂu

- [obpu censmuudU nokasaTtenu

- OTnvMda WHHKEeHEePHHTOBN pelleHuA 3a pas/AnYHn
AprAcHeHua

Texsuuyeck SaHHU

%
T

WA

ki

i

e

i

Tun EMF-E072 EMF-E084 EMF-E123 | EMF-E 145

Haji-srcoka HanpemeHue Ha obopyasaneto Um [kv] {r.m.s.) 72.5 84 126 145

ManuTeaTenHo HanpeseHne ¢ NPOMHULLAEHS YecToTd {kvi{r.m.s.} 140 150 230 275

M3nuUTBATENHO HANPEeKEHWe C UMNY/ICHA BbAHa [kv1 {peak) 325 380 550 650

HomuHanHa 4ecToTa [Hz] 50 uny 60Hz

HomHHasMHO BTOPHYHC Hanpemen1e vl | 100/v3; 100/3; 100; 110/v3; 110/3; 110; 115/V3; 115/3; 115; gpyru no
33ABHA

HanpemeHos pakrop Ao 1.9x 3a §vaca A

Knac Ha youHoer 0,1; 0,2; 0,5; 1,0; 3,0; 3P; 6P {IEC) Apyrv craHpapTy no/éq'aaka

O6ila HOMKHA/HA MOIWHOCT IVA} Ao 2000 Jo 2000 ‘ No 4000 I’ / Nlo 4000

CTaHABPTHY NAPAMETPH (A NOKA33HA NO-TOpe. Ceppkere ce ¢ ABE, 33 KaHBITO W AR 6310 M3HCKBAHHA , KOMTO HE €2 ROKa3aHW.

2




52

Pasmepu u Terna

EMF-E072 EMF-E084] EMF-E123 EMEF-E 145

A (A1/A2)- O6wa BucoumnHa

[mm 1580/1450 1925/1795 2144/1907 2354/2117

B — Paactonarne mexay AMHua 1 sema [mne 660 1005 1005 1215

C - B1couMHa koM Halt-HUCKkaTa Hesasemena yact |[mm 491 ~ 491 602, 602
D - lUnpoumnna mm 535 535 693 693
E - flbabodnna [mm 518 618 691 691
F{F1/F2) - inameTsp Ha paswmpntennny cva [mm 350/450 350/450 416/450 416/450

G — MoHTaxHu pasmepu

[mm 310-350 x 310-350 | 310-350 % 310-350 | 410-450 x 410-4500  410-450 x 410-450

H (H1/H2)- Bucoumnna na nNepeUYHaTa Kema

fmm 1580/1239 1925/1584 | 2144471695 2354/1905

[TbT Ha yTeuka [mm 1813 3075 3075 3650
Terno [kgl 185 210 300 315
Terno Ha macaoTo [kg] 35 40 60 62

MHopmatmata no-rope e 6asupana Ha nopuenanos H301aTOR, © T Ha yTevka >25mm/kV M e naeHTHYen 33 ABATa THNA PasWKMPUTENHH
CHCTEeMM, C U3KMOMEHH Ha AL, F1, H1 3a c razoea Bb3rnasiiua u A2, F2, H2 3a paswupurenen ba,

F1.__

]
oo

ATHA
B

3a noBeye MHGOPMAUKA, MOAA CRBMHETE Ce ¢

YA, abb.cgm[highmltagg

A2

v

D

Huecksanazsame npasoTo Ha TexHMecKH NPOMEHU MAH MOAMBHIHMPAHE HA CoaBPHRIETO
Ha Yo3u fdoxymesy, Ges npepwssectie. Mo omHOWwenHe Ma FIOPBURY 33 NOKYTIKE,
ACTOBOPSHHTE RaHHKTe TPAGB2 A3 NpeobAananat. AGE He noema HHKANBA OWOBOPHOCT 32
EBLHTYBAHH [PLWKH HAH SL3MOMHA AHNCATA HA HHPOPMALMA B TOIK AOKYMEHT,

Hue ¢ 3anazeame s&vru npasa s voan AOKYMEHT It B APEAMETE H MAIOLIPALIHHTE
CHAMDNZIUK ce B Hero. Beawo BL3npomIBemgane, PasKpHBaHe Ha TPETH AHUA HAM
HIMOASBAHETO HA CHADDHMAHMETO My - HALAAD AU HALTHYHG - e 3abpanexo BHes
NPeAs APKTEAHOTO RECMEHO CBInacHe Ha ABB.

© Copyright 2016 ABB
Beuyku npasa ¢a sanazeqs




Oil-filled instrument transformers

Type EMF-C 52-145 KV voltage transiormer

Dependable accuracy

Inductive voltage transformer EMF-E is a single phase
design with distributed-gap low-loss core design for
stable performance. The transformer has oil insulated
shisld-graded construction intended for outdoor
installations,

Features

— Designed and tested In accordance with latest IEC 61869-3

— Hermetically sealed with gas cushion or bellows expansion
system

— Low core flux density with 180% overvoltage for 8 hours

— High accuracy and thermal burden

— Polymeric and porcelain insulators avaftable

Benefits

— Easy instaflation and commissioning

~ Maximum reliabllity and minimal maintenance

— Suitable for wide range of environmental conditions, including
heavily poliuted areas

— Good seismic performance

- Excsllent application engineering support

Technical data

Type

EMF-E072

EMF-E084

EMF-E123

EMF-E145

Highest voltage for equipment Um

&V} {rm.s.)

72.5

84

126

145

Rated power-frequency withstand voltage

[kv] {rm.s.)

140

150

230

275

Rated lightning impulse withstand voltage

(V] {peak)

326

380

550

850

Rated frequency

fH]

50 or 80Hz

Rated secondary voitage

!

100/J3; 100/3; 100; 110/43; 110/3; 110; 115//3; 115/3; 115; others on request

Voltage factor Up to 1.9x for 8 hours
0,1; 0,2: ©,5; 1,0; 3,0; 3P; 6P {IEC) other standards on request

Up 1o 2000 | Up to 2000 Up to 4000 }

Accuracy class

Rated thermal Yimiting output [VA)
Standard ratings shown gbove, Contact ABB {or any recuirements not showm.

tp 10 4000




Dimensions and weights

I o
=
° M7
g ®
D

For more information please contact:

www.abh.com/highvoltage

F2

EMF-EQ72 EMF-E084 EMF-E123 EMF-E145
A (A1/A2) - Qverall height {mmj 1680/ 1450 1925 /1795 2144 /1907 2354 /2117
B - Arclng distance frnm) 680 1605 1005 1215
G - Hefght to lowsst ungrounded part {mm} 491 491 802 602
D ~ Front-view dimension [mm] 635 536 893 693
E - Side-view dimenslon [mm] 618 618 691 691
F {F1/F2) —Expansion system dlameter [mm] 350/ 450 350 / 450 416/ 450 416 / 450
G - Mounting dimensions [mm) 310-350 x 310-350 310-350 x 310-350 410-450 x 410-450 410-450 x 410-450 ©
H (H1/H2) — Helght to primary terminal [mm) 1580/ 1230 1925 / 1584 2144 / 1695 2354 /1905 §
Creepage distance [mm] 1813 3075 3075 3650 é
Welght kg 185 210 300 815 E
Cil volums [kal 35 40 60 62 T
Al above Information is based on poreelain Insulator 228mm/ky Creepage distance and It Is ldentical for both expansion systems, with exception of A1; F1; H1 for 9as cushion §
expansion tank and A2; F2; H2 for beliows. 1
&
&

A

—

Wa reserva the right to make technical changes or modify tha contents of this

document without prior notics, With regerd to purchase orders, the agreed
particidars shall prevall. ABB does rot accept any responsibiity whatsoever for
potential eors or possible lack of Information In this document.

We reserve all rights In this document and In the subject matter and Bustrations
contalned therein. Any reproduction, disclosure 10 third partles or uthizatlon of lts
contents — in whole or In parts - Is forbidden without prior written consent of ABB.

© Copyright 2016 ABB
All rights reserved




LAOCTABKA HO @AeKTPUHECKU ANApATH
110kV*, pedb. Ne PPD 17-064.

O6ocobeHa nosuuma 3 — AOCTABKA HA M_j_:____)
HAMpPeXeHOBU UIMEePBATEAHMU |
TpaHcdhopmaropu 110KV 3a MOHTAX HA
OTKpuUTO — 66p.

NMPUAOXEHUE 2






PENYBJWKA BEIPAPHA
BENDApCKY MHECTUTYT G MeTpOJIOTMA

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

YJOCTOBEPEHHE
3A OJJOBPEH THUI CPEACTBO 3A N3MEPBAHE

Measuring Instrument Type-approval Certificate

Ne 17.06.5121

MspaneHo Ha npoussopuTen: ABB Sp.zo.0., ul, Leszno 59, 06-300 Przasnysz, Poland
Issued to manufacturer:

s o L, ST R TR T TR

Ha ocHOBaHHWe HAa: yn. 32, an. 1 oT 3akoHa 3a u3MepBaHwuATa (BB, 6p, 46 oT
In Accordance with: 2002 r., uaM, 6p. 88 ot 05 r., U3M. W AON. 6p. 95 or 2005 r.)
OTHOCHO! M3MepBaTENHN HAaNPEXEHOB! TpaHchopMaToOpK TUN
In Respect of: EMF-E 123/EMF-E 145
B8G 17 :
3Hak 3a ogobpeH Tam: putemnn ‘ : i
Type Approval Mark: 5121 '
o
TexHUYecKH M METPOROrMYHN NPUIoXKEHHUe, Repasaena JacT ot HACTOALIOTO
XapaKTepucTrKu: yaoccTosepeHue 3a o4obpen TN CPEACTBO 3 uamepsaHe
Technical and metrological
characteristics: :
CpoK Ha BanWAHOCT: 07.06.2027 1.
Valid until:

Bnucea ce B perucropa Ha
opo6peHnTe 33 M3NOA3BaHe
TUNOBE CpencTsa 3a

nsmepsane noa N2: 5121
Reference N2:

Oata Ha UsgaBaHe Ha

yaocTosepeHneTo 3a

opo6peH TUN: 07.06.2017 .
Date:

. A. NPEACE




MNpunoxenue kum YROCTOBEepeHne 3a onobpeH Tmn Ne 17,06.5121

WapapeHo Ha nponssofvTen: ABB Sp. 2z 0.0., ul. Leszno 59, 06-300 Przasnysz, Poland

OTHocHo: M3MepBaTenH HanpexeHosu TpaHcdopmaTopy Tun EMF-E 123/EMF-E 145

1. Onucauve Ha Tuna:

WamepBateniu HanpexeHosu TpaHchopMaTopu Tun EMF-E 123/EMF-E 145 ce W3fonsear 3a
UsMepsaKe U 3awuTa Ha G/EKTPHUECKU MPEXM ¢ MaKCUManHo AonyctumMo pabotHo Hanpexenne
A0 126 KV u 145 kv, :

HsmepBatenHu HanpexeHosuH TpaHchopMaTopu Tun EMF-E 123/EMF-E 145 ca eaHodhazHy
TpaHchopMaTopu, NPOEKTUpaHn ca ga paborar 8 MPexXu ¢ edpekTUBHO 3a3eMeHa uny W3onupaHa
HEYTPana, KakTo u sa KoMneHCcHpanu cuctemu, NpeanasHavenu ca 33 BLHILEH MOHTaX,

AKTMBHaTa vyact ce HaMWpa B Kkasan, koiiTo CIyXH CbIO M, KaTo ocHoBsa Ha
TpaHcopMaTopute 1 KkoiiTo TpabBa sga 6bae  3a3zeMen, WsmepeaTtennu HanpexeHosn
TpaHcdopMaTOpK TUN EMF-E 123/EMF-E 145 morar Aa MMaT A0 WeCT BTOpUUHK HaMoTKK, KouTo
Ca u3BedeHu f0 KneMHaTa KYThA. 3azeMeHusT kasaH ce OTAENA OT KNeMaTa BUCOKo HanpexeHue
C nopuenaHos unu komnosuTeH U3onarop. BvTpewHaTa wsonaums wa TpaHcdhopmMaTopute e
“3onaumnoHHa xaprus, UMNperHypana ¢ TpaHcdopmaTopHo Macho.,

Mopeuutata knema ce HaMWpa Ha nnoya, Kkosto ce HaMwpa Ha wumaonaropa Ha
TPaHchopMaTopa. KoTakTHaTa NOBBPXHOCT Ha nbpeuqHaTa knema TpsifBa Aa 6vae pasHa u
NoYUCTeHa OT oKkeuanuTe choese Npean na ce cabpxe. KbuM NOAroTBeHaTa 110 TO3M HauUH KieMa,

BTopnunmute HamoTky ca CBbP3aHU C KneMHMTe 6/0KoBE, NoCTaBeHy B KNEMHaTa KyTus Ha
ABHOTO Ha TpaHcdhopmaropa,

Ase zasemurennu knemu ca PasnonoxXeny AvaroHanHo Ha gonHus Ka3aW., KoHTakTHaTa
NOBLPXHOCT TpsGsa fa 6bae pasHa or Choeee okcuay, 3a fa crave papHa u rnaaka. Tpsa6ea aa
€€ HaHece TbHBLK choif or NpoBoAsimla cMaska, 3a ga ce noRobpk KoHTakTa. Bpwbakata aa
3asemsBaHe ce peanusupa ¢ GonTore or HepbXaaema cToMaNa. :

2. TeXHUMeCKH 1 MeTpoaoruynmu XapaKTepUcTUKu:

p Tun Ha ThaHcdopmaTopa )
Xapakrepucrixy EMF-E 123/EMF-E 145 |

—

Maxcumanuo pa6oTHo Hanpexenue, kV | 126; 145

A0 115/v/3
HoMuHasnHo mbpeuuko HanpexeHnue, V [0 145/v/3

100/v'3; 100/3; 100; 110/v3; 110/3; 110;
HoMuHanHo BTOPUYHO Hanpexenue, V 115/v/3: 115/3;' 115 !

HoMuranua yecrorta, Mz 50

KoeduuneHT na Hanpexexne u Bpeme

Ha Npunarade Ao 1,9/8h
Knac Ha Toynocr:
- U3MepBaTenHa HaMoTKa 0,1; 0,2; 0,5; 1; 3;
- 3alWTHa HaMOTKa 3P; 6P

MougHocT Ha BTOPUUHUTE HaMoTky, VA A0 4000

3. Tunoso O3HauveHue: EMF-E 123/EMF-E 145

4. Onncanme Ha MecTara, npegHazHavyeHy 3a floCTaBAHe Ha 3HauM oT MeTponoruyen
KOHTpoOnN:
* 3HaKeT 33 0406peH Tun (Mapka 3a 3anerisaHe) ce nocraes Ha Tabenkara ¢ TexHuyeckuTe

BaHHu;
* 3HaKbT 3a nbpBOHavasHa NpoBepka (Mapka 3a 3anensaxe) ce nocrass Haa Tabenkara ¢

TEXHUUECKM AaHHK, nop 3Haka 3a 0A06peH Tun.
7/

CTpaHnua 2 o1 2




»DAOCTOBKA HO EAEKTPUYECKM anapaTh
110kV*“, pecb. Ne PPD 17-064. < ..

o

O6GocobeHa no3uuma 3 — AOCTABKA HA
HONPEXEHOBU U3MEPBATEAHU
TpaHcchopmaTopu 110KV 30 MOHTAX HA
OTKPUTO — 66p.

NMNPUAOXEHUE 3
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AR
Texuuyecku aanny ; Hanpexenos Tpanchopmarop
Aara: 2017-06-20 Ume: bozena.trajer@pl.abb.com ,ﬂ*\,/
CCP Number: - ;ﬁ
Haw ped. : KU 597/17 PeBWaunA ; A e S~
fipoext: CEZ Bulgaria
06N ARHHN
KonnyecTso 6
Tun EMF-E123
Crangapt |IEC 61869-3
MoHTam Qupur
W3onayua Macho [/ xapTia xepmeTiieH
NpouasoauTen, CTpaHa ABB, Nonwa
PabGoTHN YCNOBHA
Highest voltage of a system {phase-to-phase} Usys kVrm.s. 123
Rated frequency fr Hz 50
Ambient air temperature (Temperature category) °C -40/ +40
Average ambient alr temp. (period 24h) ‘Cs 35
Altitude 1000
Seismic activity acc. to IEC 62271-300 AF5
HomuHaNHO KIONALMOHHKO HHBO
Haii-8UCOKO HanpeeHue 3a 060pyABaHeTo (daza-dbasa) Unm kv r.m.s. 123
O6aBeHO W3ALPKAHO HaNpeHeHHe C MbIHHER nmnync 1,2/50 us kV peak 550
O6ASEHO M3ABPHAHO HANPEKEHUE C NPOMULLIEHA YecToTa, CyXo kv r.m.s. 230
O6sBEHO U3AbPHAHO HanpeKeHHe ¢ NPoMKULIneHa 4ecTOTa, MOKPO kVr.m.s. 230
OHOILEHHE Ha HANPEMeHHeTo
HomMHUHaAHa MTHPBUYHO HanpeXerne Ups v 110000 /¥3
Hom. Hanpexenos daktop Fv/ Hom. Bpeme 1.2/npogbamuTento &
1.5/30s
KnacoBe Ha TOUHOCT
Tepm. Kanak 3a
HamoTka Ne Hom. Brop.  Hom. knac Obuwa . orp: No.Ha o6 qrg
Hanp. Use MOLHOCT Sr MOLHOCT o moct wn. Ky,
i (1a-1n) 100:V3V 15 VA 0,2 60 VA 1000 VA 1 -
N {2a-2n) 100:v¥3V 15 VA 0,2 60 VA 1000 VA 1 -
N {3a-3n) 100:V3V 30VA 1/3P 60 VA 1000 VA 1 -
v ({da-dn) 100:3V 30VA 3P 90 VA 450 VA 1 -
JaHHv 33 NpoAyKTa
OpasmepuTeNnen JepTex 2GKV614917A0597;rev.A
Eauk Ha Talenkara BbArapcku
Tun waonatop f ugar Nopuenat / kadnAs
MMH. BT Ha yTeuKa mm 4435
MyH. ABFOBO Pa3CTOAHKA mm 1425 /
Tun Ha NbPBUMHHTE KNeMu Al nnocka wyka 100%120 T=2W
4xD=14/50x50mm .7
Earthing terminals type 2x$14/28-60mm
secondary terminal type Phoenix rail K1emHU BAOKOBE;
BMHTOBa Bpb3Ka, TMN UK 10N
Cable glands — terminal box No. 1 Ees KabenHu ynabTHEHRNA
WisnuTaHo usabpkaro FRHatoBapBaHe Ha (Cratvuno JavHIN 3600/5000

NIbPBUYHUTE KAEMU

Gosauceate {(ugaT))

6f

/\__—



G

06-22-2017 2:43:00 PM

- Kopnyc Hag H3onatopa
- Kopnyc nog H3onaTopa
06uwo rerno
Terno Ha macnoto
Tn Ha M30/1aUMOHHOTO Macao

Onakosaxe

Terno Ha npatxara
Pazmepy Ha nparkara
Obem Ha npatkara

kg
kg

kg/36poii
€m x cm x cm/36poit
m3/36poii

Page2/2 .

He e 6orancan

He e Boagucan

350

65

Nynas Nytro 10XN — inhibited
mineral insulating oil acc, to IEC
60296

BeprukanHo-3-6pos s AbpseHa
Kaca

1121
231x91x261
5,4
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Alll
Data Schedule : Inductive Voltage Transformer ,,.<
Date: 2017-06-20 Name: bozena.trajer@pl.abb.com e
CCP Number: - L mE—T
Our ref: KU 597/17 Revision : /
Project : CEZ Buigaria
General data
Quantity 6
Type EMF-E123
Standards IEC 61869-3
Design Qutdoor
Insulation 0ll / paper hermetic
Manufacturer, country ABB, Poland
Service conditions
Highest voltage of a system (phase-to-phase) Usys KWrms. 123
Rated frequency fa Hz 50
Ambient air temperature (Temperature category) °C -40/ +40
Average ambient air temp. {period 24h) *Cs 35
Altitude m 1000
Seismic activity ace. to IEC 62271-300 AFS
Rated insulation level
Highest voltage for equipment {phase-to-phase) Um kVrms 123
Rated lightning impulse withstand voltage 1,2/50 ps kv peak 550
Rated power-frequency withstand voltage, dry kv rm.s, 230
Rated power-frequency withstand voltage, wet kvrms. 230
‘Voltage ratings
Rated primary voltage Upr v 110000 /v3
Rated voltage factor Fv / Rated time 1.2/continuous &
1.5/30s
Accuracy ratings
Rated sec. Rated Total slmuit. The.r mal No, of Cover for
Winding No. Class limiting .
voltage Usr | outputS: output terminal box| sealing
output
I {la-in) | 100:V3V 15 VA 0,2 60 VA 1000 VA 1 -
I (2a-2n) | 100:v3V 15 VA 0,2 60 VA 1000 VA 1 -
M (3a-3n) { 100:V3V 30 VA 1/3p 60 VA 1000 VA 1 -
v {da-dn) 100:3V 30 VA 3P 90 VA 450 VA 1 -
Product data
Dimension drawing 2GKV614917A0597;rev.A
Rating plate language Bulgarian
insulator type / colour Porcelain / brown
Minimurn creepage distance mm 4495
Minimum arcing distance mm 1425
Primary terminal type Al flat pad 100x120 T=20 mmy;
: 4xD=14/50x50mm
Earthing terminals type 2xg14/28-60mm
Secondary terminal type Phoenix rail terminal blocks;
screw connection, type UKION
Cable glands — terminal box No. 1 without cable glands
Withstand test load on primary terminal FR {Static/Dyn)N 3600/5000
Painting (colout) s
- Housing above insulator Not painted / d
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- Housing below insulator
Total welght
Weight of oii
Insulating oil type

Packing

Shipping weight
Shipping dimensions
Shipping volume

kg
kg

ke/3unit
cm x cm X em/3unit
m3/3unit

Page2/2

Not painted

350 -

65

Nynas Nytro 10XN ~ Inhibited
mineral insulating oil acc. to [EC
60296

Vertical -3-pack wooden pallet
1121

231x91x261

5,4
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STANDARD EQUIPMENT ez 6
1. Terminal box 1
2. Terminal blocks for secondary terminals
O 3 <D_nmmm coil screen terminal " m—an . Tetminal blocks for mmgznmq terminals 1 @ u C
4. Voltage coil primary winding terminal "N" Numberof | Typeof Gablo ending
5. Earthing bar sacondary | secondary | pocordingfo S —————————— G
6. Resin bushing ferminals tanminals DIN 46237
7. Ventilation device " | [ o @2
8. Drain fube £12 UK1O0N 10 mm r O N
9. Rafing plate < OTTAS & mm® N s
10. Schematic diagram plate 12 mn ,$ =
11. Warning plate s12 USST6 6 mm*
12. Removable terminal flange o
13. Place for padlock " ‘The number of secandary circults prasentted on the drawing Ls piotaria] only. The actual number of circults will be P55 | 1
according to the order {and the offer)
Omudozm Torments Drder Scole  [inits Format
14. Fuse Bussmann type - 7en | wm | 43
15. Fuse Diazed type Yol esotons atrtvar Secondary terminal box of =6
16. MCB with or without awxiliary contacts e s e voltage &. strument tronsformer [T
17. Heating plate with fermostat; 240V AC 30 W { required 207024 Wperck PGHV/PL/TC/DIT FMF—E123 L]
external power supply) A—4 12 207-0i-24  JDuzdowski Draning lof 1
Thi Wnfornatin fomfaied i hG docunent hos 1o be kept strkitly condfideritist Document 1o Ravision
>== A e s ey eacvey 43 Pt oor o isimchil Eroperas s
ABB Technology Ltd © Capyright 205 aee | COKYVH15012 A
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Outdoor instrument transformers

EMFE-E type




Table of contents

General i nformation OQutdoor instrument transformars 3
Definitions 4
Packaging, transport and storagse 6

EMF-E 52-145 kv installation 8
Maintenance 10
Cll sampling i1
Dielgctric dissipation factor measurement {tga} 13
Antl-condensati_on ‘heater 14 (

Pre-/post-energizing Disposal 15
Troubleshooting 17
Checklist 18

2 Tabls of contants | Manual | Publlcation 2120PL1 498-vri-en

p




Outdoor instrument transformers

ABB has been producing instrument transformers for more Al Instrument transformers supplied by ABB are tailor-

than 60 years. Thousands of our products perform vital made to meet the needs of our customers. An instrurment
functions in electric power networks around the world — day transformer must be capable of withstanding very high

after day, all year round. Their main applications Include stresses in all climatic conditions. We design and manufacture
revenue metering, control, indication and relay protection. our products for a service life of at least 30 years. Actually,

most last even longer.

Thank you for purchasing an ABB outdoor instrument transformer. Please carefully
read the applicable parts of this manual before installing and energizing the
instrument transformer.

The manual should be saved for future reference for the entire service life of the
instrument transformer. The figures in this manual are only intended for illustrative
pUrposes.

Please contact your local ABB office if you have any guestions.

Publication 2120PL1 49?;.\»a-/e'n\wm)omm instrurnent transformers 3
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Definitions

System voltage

The system voltage Is the maximum voltage (phase to phase), '

expressed in kV RMS, of the system for which the equipment
fs intended. It is also known as maximum system voltage.

Rated insulation level

The combination of voltage values that characterize the
insulation of an Instrumant transformer with regard to its
capability to withstand dislectric stresses. The rated valus
given is valid for altitudes <1000 m above sea Jevel, A
correction factor is Introduced for higher aftitudes.

Lightning impulse test

The fightning impulse test is performed with a standardized
wave shape — 1.2/50 ps — for simulation of lightning
overvoltags.

Rated power frequency withstand voltage

This test Is to show that the apparatus can withstand the
power frequancy overvoltages that can oceur, The rated
power frequency withstand voltage indicates the required
withstand voltage. The value js expressed in kV RMS.

Rated SIWL

For voltages =300 kV the power-fraquency voltage test Is
partly replaced by the switching impulse test, The wave
shape 250/2500 ps simulates switching overvoltage, The
rated switching Impulse withstand loval {SIWL} indlcates the
required withstand level phase-to-ground (phase to-earth),
The value Is expressed In kV as a peak vaiue,

Rated chopped wave impulse withstand voltage, phase-
to-ground

The rated chopped wave impulse withstand level at 2 us
and 3 ps respectively, indicates the required withstand level
phase-to-ground {phase-to-earth).

Instaliation altitude

f instalfed >1000 m above sea level, the external dielectric
strength Is reduced due to the lower density of the alr, Always
specify the installation atitude and normal rated Insuiation
levels, ABB will make the needed correction when an altitude
higher than 1000 maters ASL Is specified, Internal insulation s
not affected by Installation altitude, and dielsctric routing tosts
will be performed at the rated Insulation lavels.

Creepage distance

The crespage distance is defined as the shortest distance
along the surface of an insulator between high voltage and
ground.

4 Definttions [ Manual | Publication 2129P11 496-w1-en
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Rated frequency

The rated (power) frequency ls the nominal frequency of the
system expressed In Hz for which the instrument transformer
fs deslgned to operate, Standarg frequencies are 50 Hz and
60 Hz, Other frequencles, such as 16 2/3 Hz and 25 Hz,
might be applicable for some railway appllcations.

Ambient temperature

Average 24-hour ambient ternperature abovs the standardized
+35°G Influences the thermal design of the transformer and
must therafore be specifisd,

Pollution level

Environmental conditions with respect to pollution are
sometimes categorized in pollution levels, Five pollution levels
are described in IEC 60815-1,

Wind load

The specified wind load for an Instrument transformer
Intended for outdoor normal conditions Is based on a wind
speed of 34 m/s.




RCT
The secondary winding resistance at 75°C

Simultaneous output (IEC)

Metering windings and protection windings not connected
in broken delta are considered as under simultanecus

load. A protection winding connected In broken delta is not
considered as a simultaneous foad.

Voltage factor (F,)

It is Important that the voltage transformer, for thermal
and protsction reasons, can withstand and reproduce

the continuous-fault overvoltages that can oceur in the
grid. The overvoltage factor is abbreviated as F,. The IEC
standard specifies a voltage factor of 1.2 continuously and

simultaneously 1.5/30 s. for systems with effective grounding

with automatic fault tripping, and 1.9/8 h for systems with
insulated neutral points without automatic ground fault
systems.

Accuracy, according to IEG, for measuring windings is fulfiled

between 0.8 and 1.2 x rated voltage and for protection

windings up to the voltage factor (1.5 or 1.8 rated voltage).

Thermal Limiting Output

Thermal Limiting Qutput Is the total power the transformer
can supply without excessively high temperature rise. The
transformer is engineered so that it can be loadsd with
the Impedance corresponding to the foad at rated voltage,
multiplied by the square of the voltage factor, This means
that at a voltage factor of 1.9/8 h, for example, the limit
load = total rated load x 1.9, The transformer cannot be
subjected to a higher limit Joad without exceeding the rated
load. Consequently, because of load considerations, it is
unnecessary to specify a higher thermal limit load.

Ferro resonance

Ferro resonance is a potential source of transient overvoltage.
Three-phase and single-phase switching, blown fuses, and
broken conductors can result In overvoltage when ferro
resonance ooccurs betwean the magnetizing impedance of a
transformer and the system capacitance of the isolated phase
or phases. For example, the capacitance could be as simple
as a length of cable connected to the ungrounded winding of
a transformer. Another example of ferro resonance occurring
is when an inductive voltage transformer is connacted in
parallel with a large grading capacitor across the gap of a
circuit breaker. Ferro resonance Is usually known as a serles
resonance.
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Packaging, transport and storage

General information

As far as the height permits, instrument transformers are
shipped vertically in packages of three or as single units; see
Figure 1 on the next page. Single units can also be shipped in
the horizontal position depending on the type of transformer.

0

Special optional accessorles, such as ground terminals,

are kept in the terminal box or are secured inside the crate
together with the primary terminals, Dampers, adapters,

otc. are sscured to the bottom of the crate or packed in a
separate crate. The crate materlals and packing methods for
instrument transformer are specified in the following chapters
of this document.

Note!

Transformers dellvered in horizontal creates shall
always be transported, If transported horizontally,
with the same side up as when delivered.

Crate markings

The following applies to crates:

—~ A packing list and unpacking Instructions ars stapled to the
insfde of the crate.

~ All crates transported In the vartical position are marked
with position tags that are stapled on apposite sides of the
crate.

~ The crate label Is painted on all four sides. The gross
welght is painted on two opposite sides of the crate,

— When transported horizontally, the goods fabsf is stapled on
two sides of the crate, both the fong and the short side. For
vertical transportation the goads label is stapled on the two
short sides of the crate.

Crate disposal

The crates consist of 2 botiom frame, sides and cover made
of wood., There are also a number of nails, screws and
brackets. Furthermore, there are strips of felt or foam rubber
to protect the paint {only applicable for painted units}, These
componsnts can be recycled according to local regulations.

Heat treatment of cratas

The wooden transport crates have been debarked and heat
treated in conjunction with kiln drying.

8 Packaging, transport and storags [ Manual | Publication 2129PL1496-u1 -en

Transportation

An instrument transformer is packed in an export crate,

designed to withstand the stresses of transport and storage.

However, the following have to be considered during

transport;

— The instrument transformer must be handled with care to
avoid mechanical damage. ’

- Lifting of the crate is preferably by forklift,
i slings are used, make sure that the slings pass outside
the crossbar at the bottom of the crats to avoid the risk of
dropplng the crate.

- Transformers packed vertically must not be tilted more than ( ’
45° during transport or storage.

Caution|
Transformers delivered in horizontal creates shall
always be transported, if transported horizontally,
with the same side up as when dalivered,

Unpacking

Instructions for unpacking and lifting accompany each
transformer. When unpacking, check the contents of the crate
agalnst the packing list attached inside each crate, and inform
the nearest ABB representative if thare Is a discrepancy.

Crate damage may be a slgn of rough transport. Immediately
register all claims regarding any visible damagse to the crates
or the contents, as well as any shortages, with the carrier and
the appropriate Insurance agent, In the event of damage, it is
advisable to take photos with high resolution.

0

Be especially observant of slans of oit leakage and insulator
damage, and that of! Is visibls in the ofl lavel glass on the
transformer, Leakage must be Immediately iocalized,

Caution!
Do not Instalt or attempt to repalr any transformer
showing visible damages.




Storage

The unit must be stored on a flat and stable surface with
a suitable load capacity, and if possible, In its original
packaging.

Caution!
Do not install or attempt %o repalr any transformer
showing visible damages.

Caution!
Horizontal crates can be stacked with maximum
three crates.

Cautionl
Transformers delivered in horizontal creates shall
always ba stored with the same side up as when
delivered.

For extended storage, the contact suifaces should be
protected frorn corrosion. Before placing in service, ensure
that all contact surfaces are thoroughly cleaned.

If the unit is stored horizontally under unfavorable ciimatic
conditions, corrosion can occur on secondary terminals

and accessories In the terminal box. This because

drainage is optimized for the upright position only. When
stored horizontally, the terminal box must be checked for
condensation and penetrating moisture. Before long-term
storage, appropriate measures must be taken, such as
connecting any avallable heating elements, or placing silica
gel or an equivalent drying agent in the terminal box, This
applles for storage of up to two years. For longer storage of
up to five years, the transformer must be stored indoors or
under a roof. The maximum time for storage in the original
crate without any protection is six months. if the transformer
is stored protected, make sure the building Is very well
ventilated.

1 Example of a single unit packed using a horizontal singte package | 2 Example of three units packed using vertical three pack
R R U T e S e 2
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Installation

FOR YOUR SAFETY

DO NOT ATTEMPT 10 HANDLE, INSTALL,
USE OR SERVICE THIS PRODUGT
BEFORE READING THE INSTRUGTION
MANUAL

Fallura to read the Instruction manual prior
ta perfoiming these actions can lead to
setlous Injury and/or damage,

Safety notice

This inductive voltage transformer should be installed
within the design limitations as described on its rating
plate and in these instructions, Follow your company's
safety procedures. This product is intended to be
operated and maintained by qualified persons who are
thoroughly trained and who understand the hazards
invalved. This publication is written only for such qualified
bersons and is not intended to be a substitute for
adequate training and experience In safety procedures for
this device.

WARNING

DETAILED DESCRIPTIONS OF STANDARD REPAIR
PROGEDURES, SAFETY PRINCIPLES AND SERVIGE
OPERATIONS ARE NOT INCLUDED. IT IS IMPORTANT
TO NOTE THAT THIS DOCUMENT CONTAINS CERTAIN
WARNINGS AND CAUTIONS REGARDING CERTAIN
SPECIFIC SERVICE METHODS THAT COULD CAUSE
PERSONAL INJURY TO SERVICE PERSONAL OR
COULD DAMAGE EQUIPMENT OR RENDER IT UNSAFE.
PLEASE UNDERSTAND THAT THESE WARNINGS
CANNOT COVER ALL CONGEIVABLE WAYS IN WHICH
SERVICE, WHETHER OR NOT RECOMMENDED BY ABB,
MIGHT BE PERFORMED OR POSSIBLE HAZARDOUS
CONSEQUENCES OF EACH CONCEIVABLE WAY, NOR
COULD ABB INVESTIGATE ALL SUCH WAYS, ANYONE
USING SERVICE PROCEDURES OR TOOLS, WHETHER
OR NOT RECOMMENDED BY ABB, MUST THOROUGHLY
ENSURE ONESELF THAT NEITHER PERSONAL NOR
EQUIPMENT SAFETY WILL BE JEOPARDIZED BY THE
SERVICE METHOD OR TOOLS SELECTED.

All information cortained in this manual is based on the
latest product information available at the time of printing.
The right is reserved to make changes at any time without
notice.
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Delivery

Immediately check the inductive voltage transformer for any
transport damage upon dellvery, Damage to packaging may
be a sign of rough handling. Note any damage (it is advisable
to take plctures) and contact the appropriate insurance
company. Check the transformer. Be especlally observant of
signs of oil leakags and Insulator damage and that oll is visible
in the oil leve! glass. Leakage must be Immediately localized.

Lifting the instrument transformer

Each package is delivered with detaileg lifting instructions

that must be complied with when lifting. Any deviation from

the Instructions may harm the product. If the transformer is ‘
delivered in the vertical position, carefully read the instructions (
singe tiiting the product may be harmful.

The detailed lifting Instructions can be sent separately if
requested. Please contact your ABB representative for further
Information,

®

Assembly

Each transformer should be checked for possible oil leakags,
porcelain damage and other damage caused by rough
handling. Check that the oil lovel Is corract according to the
maintenance chapter. If not, carefuly check for possible ofl
leakage and contact ABB for further instructions.

Caution!

The inductive voltage transformer must be placed
in the vertical position at least 24 hours before
energizing.

Prior to assembly, snsure that the support structurs is flat (
and horizontal, The tolsrance for flatness Is 1.5 mm. Any

gap between support structure and the mounting faet of

the unlt must be within 1 mm. If not, correct with washers.
Deformation of the bottem tank may otherwise ocour and

possibly lead to oil leakage and/or insulator damage.

Connecting secondary terminals in the terminal box
The secondary terminals must be carefully connected. Thera
are markings on the terminal block. There is a wiring diagram
on the transformer’s rating plate, inslde the terminal box, Each
unused secondary winding must be grounded at one point,
Ground terminals are located in the secondary terminal box.
Caution]
Never short clreouit a secondary winding. Very
high current will ocour between the terminals,
dangerous for both personnsl and transiormers,




Ground terminals 1 Standard ground terminal (other types can be supplted upon re-
As standard the transformer Is delivered without ground quest when an order is placed)
clamp, see standard ground terminal in Figure 1. Other

additional clamps can be supplled upon request. If special,

optional, ground bars are ordered, these are found inside the

package. Make sure that the ground terminal, by means of

a separate conductor, is securely connected to ground. Also

make sure that the ground terminal is galvanically connected

to the mounting pad of the apparatus, in particular if the oil @
tank's surface |s painted or anodized. Note that the ground

terminal can be attached on at Jeast two feet.

as—

N

There are also ground terminals in the terminal box for 2 View of primary terminal
connection of approptiate winding terminals and cable
screens.

Neutral terminal

The transfarmer is equipped with an external, so-called
neutral terminal {N-terminal) on the primary winding. Check
that it is grounded to the grounding point in the terminal box.

Caution!
High voltages are present at the neutral terminal
when the voltage transformer Is in service.

Connection of Eftgo tap
The E terminal must be grounded to the terminal box when
the voltage transformer is energized.

Caution!
High voltages are present at the E/tgd tap when
the voltage transformer is in service.

Primary terminal

"The primary terminal is integrated part of the unit, located on

top part with bellow plate, see Figure 2, Additional bolt or fiat
primary terminals on customer request.

The primary connection should be made so that the static
mechanical load on the primary terminal Is minimized, The
rnaximum permitted static test load Is according to the
dimensional drawing for all directions, in compliance with 1EC.

Publication 2126PL1496-wi-en | Manual | EMF-E 62-145kV 9
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EMF-E 52-145 kv

Maintenance

Minimal maintenance is required due to the transformer
being hermetically sealed. Recommended is to follow the
checkiist at the back of the manual.

Check for oif leakage at the following positions:
- Oll level indicator and oll filing plug

~ Seals at top and bottam flange of the insulator
=~ Seal between the ol tank and lid

~ Secondary terminal box bushling

~ Oll draln plug (if any)

Transformer damage
Metal, porcelain and €poxXy components are ¢hecked.
Porcelain components are cleaned as necessary,

Minor damage to insulator sheds can be repaired on site.
Instructions for repair of porcelaln and polymer insulators can
be obtained from your ABB representative: see the contact
information at the end of the document,

Oil filling

Filling of ofl can be necessary-when the oll level in the
transformer suggest to be too low. If oll needs to be filled,
ABB representative manufacturer for further instructions,
Contact information can be found at the end of the document.

1 Oil level indicator iocation on an inductive voltage transformer

0 EMF-E 52-145 k¥ [ Manual | Publication 2128PL1498-w1-cn

Qil level check

On the top of the transformer a stainless steel expansion
below is placed, used for compensation of oll volume thermal
changes in the transformer, The ol level indicator is located
on the upper surface of the ballows, as shown in Figure 1,
The bellows are placed in a matal cover equipped with a
view-finder. Cover removal does not result unsealing of the
transformer.

Changes of the position of the oll level Indicator depend on
oll temperature in the transformer, The posltion of the yellow
indicator should be in the green field range, see Figure 2,

0,

Oil sampling

After a longer period of service (15-20 years) or if damage

is suspected after for example, a major operational
disturbance, an oll sample can be extracted for testing of the
oll’s moisture

and gas contants.

Notel

Shitting of the Indicator to the upper or bottom red
field points out of incorrect transformer operation,
in such of case, the transformer should ba take
out of service and the ABB representative should
be contacted,

2 Oil level indicator in green fisld range
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Oil sampling

General information

The instruction in this chapter describe ol sampling from high
voltaga transformers with oil-impregnated paper insulation.
Provisions of IEC 80475 standard shall apply for areas not
covered by the instruction.

Oil samples must be taken under dry and windiess conditions.

The transformer shall be dry as well. Ol sampling is not
recommended in ambient temperature below -20°C due to
decreasing of the viscosity.

Due to hydrostatic pressure, be careful to avold oll spillage
when opening the bottom valve.

The valve in the bottom of the EMF-E is a male quick release
coupling, protected with a protective hood. See Figure 2.

Aitentionl

Sampling of oil from live transformers is not
permitted, Sarnpling of ofl may be performed only

in potential-free condition with properly grounded
primary terminals of the transformer. Workplace shall
be prepared In accordance with requirements of

EN 50140 and local OHS regulations.

Notel

Before sampling, Indication of oll level in the
transformer shall be checked. Qil sampling shall not
be performed when indication mark is in the lower
red figld, since there may still be pressure inside the
transformer, which may lead to ingress of air inside
the device.

O

Necessary parts

Before sampling of ofl, the following parts (Figure 1) shall be

prepared:

a) A female quick release coupling in accordance with 1ISO
7241-1, series *A", 1/2", male-threaded, e.g. Stucchl IP12
L12 SCHOTT 30, cat. No 809410000, thread M18x1.5,

b} Hose stub pipe ¢6 mm,

c) Transparent hose mads of PVG or PUR,

d) Transparent glass syringe fitted with a three-way valve,

@) Gontalner for oil being poured, with capacity > 200 ml.

Part a, b, ¢ and d shall be properly washed {e.g. with
extraction naphtha) and dried, so they did not contaminate
the ol sample. Size of the syringe shall be adapted to
requirements of the test to be performed.,
Note!
@ Parts shown of Figure 1 are additional parts and
should be treated as additional accessory for set
of delivered transformers.

System preparation

— Assemble the set of parts as In Figure No 1.

— Loosen the two bolts (M8) and remove the protective hood,
see Figure 2,

— Set the three-way valve in “C" position.

~ Push the syringe piston as far as possible.

— Connect two parts of the quick release coupling
{(Figure 3}.

- Hold the syringe clase to vertical.

Attention!

@ Before connecting the system, make sure that
the three-way valve is set in a position blocking
outflow of ol from the transformar.

Due to possibls leaks of oil outsids the system,
use protective gloves

Figure 1 System of parts for oil sampling

[
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Oil sampling

Disassembly of the system
Disconnect the quick release coupling. Small amount of oll may
flow out during disconnection of the quick release coupling.

Protection of the drain valve

Clean up any oil spills and sealing surfaces, Check the o-Ting
and replace If damaged. Mount the protective hood and tighten
the M8 bolts to a torque of 22,6 Nm.

Figure 4 Available positions of the three-way valve and the side drain plug

Position Dasignation
Sampling (Figure 4)
1. Set the three-way vaive in “A” pasition by blocking the
syringe plston, A
2. Release the air and ca. 50 ml of off from the transformer,
flushing the valve (place the oll contalner).
. Set the valve In *B” position.

4. Allow the syringe to be slowly filled up with oll, slowing the A+ piu
piston’s movement all the time. Do not pull the piston, piug
. Set the valve in *C" position.

6. Releass oil, pressing the syrings piston, During the finai
stage, direct the side outlet upwards. After releasing the

oll, block the side outlst {pos. “G~ + phug), stiil holding the B
plston, \

7. Set the three-way valve in “B + plug” position, holding the
syringe piston,

8. Allow the syrings to be slowly filled up with oll, as In itern 4
— this will be the oil sampls for tests. If necessary, flush the
syringe once again — go back to Item 5.

9. Set the valve in “A + plug” position,

Notel C
@ The female quick release coupling and the stub

plpe may be reused, However, prior to reuse,

those need to be carefully washed with extraction

naphtha and then driad.

]

o
e

B + plug

If, despite safety measures taken, there will be alr C+ plug

bubbles Insids the syringe after sampling of oil,

those need to be immediately removed by holding

the syringe upright. This information shall be Refilling of oll in the transformer

included In the attached sampte description. Refilling of oil shall be conducted In a manner similar to o

The maximum volume of oil that can be taken sampling. Using the same connection set, Inject the required
from the transformer without the necessity of amount of ol to the transformer. Before Injacting oll, using the
refilling is 0.5 . The amount of oil taken from proper position of the thres-way valve, releass air closed In the
individual transformers shall be recorded and, if quick-release coupling and the hose. In case one syrings s not
necessary, refifled. in accordance with clause 5.3 sufficient, disconnect the syringe so as to leave the three-way
of IEC 60296, oll used for refiling shall have the valve on the hose, Each time make sure there is no air in the

same classifieation (class, group, LGCSET, types of hose and in the syringe.
additives) as oif In the transformer.

The collected samples shall be protected against

sun rays and Immediately transferred for testing.

12 EMF-E 52-145 &V | Manual | Publication 21 29PL1496-w1-¢n
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Dielectric dissipation factor measurement (tgo) ,__é

Before energizing, a tgd measurement Is recommended. 1 Test selup when performing a tgd measurement. Polnt 1 is the
This measurement should be kept as a reference. primary terminal, 2 is the ground terminal and 3 is the E/tgd terminal.
Measurement for maintenance measurements in the

future. it's important that the same test equipment Is used

for each measurement.

Conditions for measurements

Field measurements made at amblent air tamperatures
below 10°C have proven to produce Inconsistent results.
Measurements shall preferably be made at temperatures
around 20°C,

It is preferably to avold field measurements at power line
fraquency, to eliminate slectrostatic interference from
measursment, (Test equipment, such as DOBLE M4000 that
funs two tests at +5% of power line frequency, is available on
the market.)

When making field measurements it is important 1o try to
estimate the tempsrature of the test object. One way Is to let
the voltage transformer be non-energized until the internal
temperature drops to the ambient temperature {this can be
expected to take about 6 hours.) Alternatively, if there is
access to a resistance value, Ro, of a secondary winding

at a known temperature, To, then the actual temperature,

Ta, ¢an be caleulated on the basls of a measured winding
resistance, Ra, as Ta={Ra/Ro}{235+To}-235. Initial resistance
measurement can be done before energizing, when it can be
assumed that the internal temperature is squal to ambient
temperature.

Measurement of main insulation betwsen primary terminal
and ground

- Disconnect the primary terminal from the transmission line.

- Disconnect the E temminal, located In secondary terminal box
from the ground.

- Connect the tgd bridge to the terminal marked with an E,
terminal located in secoendary terminal box,

One should remember to earth it after performing the
measurement, The test voltage measurement shall equal 10kV
RMS and it should be applied across transformer primary
terminal and ground.

/\;m;c\;a)mem.ms-m-en jManual | EMF-E 52-145 KV 13 {



Ko

Optional accessories

Anti-condensation
heater

Anti-condensation heater Is used to prevent condensation

Inside the terminal box, The supply voltage for the heater shall

be in the range of 220 V to 240 V AC at 50 Hz or 60 Hz. The

power of the heater Is 30 W,

The temperature, which can be set in the range from 0°C

to 60°C, on the thermostat needs to be adjusted during
installation depending on the geocgraphical location. The

recommendation is to set the temperature slightly above the

dally average temperature to achisve drying.

Anti-condensation heater can, If ordered prior to
manufacturing, be supplied on EMF-E inductive voltage
transformer.

0,
0,

Cautionl

The surface of the heater element, see point four

(4) In Flgure 1, Is very warm during operation, ( ’
The surface of the heater is warmer then the set
temperature at the tharmostat.

Caution!

The heater works with full effect if the temperature
Inside the secondary terminal box drops below
the specified temperature on the thermostat. This
results in very hot surface,

1 Anti-condensation heater mounted insida the secondary terminal box. Polnt one (1) Is the terminal where the auxiliry power supply is to be
connected, according to the spacification of the heater, point two (2) is tho thermostat, point three (3) is the cable installed after manufacturing

and polnt four {4) Is the heater element,

ﬂ

(i

0, 220
240V 30W

Lo} L 3
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Disposal

The environmental effects for ABB Sp. z o. ©., High
Voltage Products' instrument transformers have

been evaluated according to methods for appratsing
environmental effects such as EPS, ET, ECO and TELLUS

After disassembling all components, as seen in Figures 1-4 on Disposal in general must be carried out In accordance with
the next page, can be recycled as described below. local legal provisions, laws and regulations.

1. Ol 8. Porcetain and polymeric

2, Paper g, lon Note!

3. Copper 10,  Hardening plastic ABB Sp. z 0. 0., High Voltage Products, Instrurnent
4, Aluminum 11.  O-rings Transformers can be engaged to uninstall

5. Stainkess steel 12, Oil level Indicator transformers. There is & charge for this sarvice.

6. Zinc-coated iron 13. Thermoplastic

7. Brass

Component Recommendations for reuss, recysling and incineration

Cil Mineral oll according to IEC 61039: L-NTIO-296, Is used as impregnating agents. This typa of ollis free from PCB and other
heavy toxic substances and has low environmental Impact. In Germany, the oil s classified In water conversation class
WGK1. The oll can be compared with fuel class 1 and used as fuel {due to the low sulfur content In the off). 3

Paper and wood Paper and wood and oll can be eagily consumed in & waste inclnerator with a very high temperature. The decopposition
products are water, carbon dioxide and smail amounts of nitrogen oxides.

Copoer Return 10 a recycling company ,

Aluminum Return to & recycling company l

Stainless stesl Return to a recycling company /

Zinc-coated iron Return to a recycling company a /

Brass Return to a recycling company f \ /

Iren Return to a recycling company ! \ /

Porcelaln Crushed and used as filing material { \ / /

Polymeric Rsturn to a recycling company \ /Q/ /

C-rings Ground down and used as fillng material

Ol indicator Reiurn to a recycling company

Thermoplastic Return o a recycling company

/l/‘jubucation 2129PL1498-wi-en [ Manua! | Disposal 15
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Cut-away view of an EMF-E inductive voltage transformer
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Troubleshooting
=

Symptom Possible cause Corractive measure’
Insulation resistance of secondary terminals low 1. Damaged Insulation on secondary wires. 1. Replace the damaged wires In terminal box.
{<60,000 ohm} Any winding. If not successful repiace the unit.
megger <= 2 k¥
Lower than normal voltage, more than -1.2% 1. Heavy load on secondary exceeding thermal 1. Reduce load
load.

1) Some measures require breaking warrant seals. During the waranty period, please obtain authorization from your ABB representative prior to taking

/\’l\’u@on 2129PL1498-wi-en | Manual | Troubleshooting 17
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Checklist

Prior to energizing

What to check When Check for
External pacikage damage A Broken bracing, slgns of rough handling
Slgns of ol leakage ABC Vislble oll spillags
Transformer damage B,C Damage to Insuator and terminals
Corrosion on primary and ground terminals B Corroslon on the contact surface. If present remove the
same,
Ol level B, C Cll visible In favel glass
Tan-3 measurement C On-stte refarence valua
After energizing (
What to check When Check for
8igns of oll leakage D,E’ Visible oll spillage
Transformer damage b, E Damage to Insulator and terminals
Cil lave) b E Oll Indicator in range of green filed
Tan-9 measurement E Trends and change of vaiues. Values depend on age, volt-
age level, test method and temperature
Insulation test on secondary E Values depend on age, voltage level, test method and
windings tempsrature
Ol sample and gas analysis E Gontent of critical gases Indleating possible damage
Definitions
A After arrival of the transformer at the destination
B Upon unpacking
G Immediately before ensrgizing )
D During periodic routine chacks according to established schedule for the 8/8 i _
E After 15-20 years
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Contact us

ABB Contact Center
phone: +48 22 22 37 777
e-mail: contact.center@pl.abb.com

ABB Sp. z o.0.
Headquarters
Zeganska 1,

04-713 Warsaw, Poland

www.abb.pl

Wa reserve the right to make technical changes or
medify the contents of thls docurment without prior
notlce. With regard to purchasa orders, the agreed
parﬁcularssh&lpmvaﬂ.ABBdomnotacceptany
responsibifty whatsoever for potential enors or possible
tack of information In this document.

We reserve afl rights In this document and in the
subject matter and Hustrations contalned therein.
Ary reproduction, tisciosure to third parties or
utfization of ts contents — in whole orin parts —
Is forbldden without prior written conssnt of ABB.

© Copyright 2016 ABB
All rights reserved
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: , MHCTUTYT MO EHEPFETUKA
PCLA _ WHCTUTYT 3A UBCAEABAHUS .
P yA. Mopu 8, 01-330 Bapiuaga AN
e ' TeA: +48 223451299 X
chakc: +48 22 836 63 63 N

instytut.energetyki@en.com.pl

CEPTUPUKAT 3A CbOTBETCTBUE

Ne 100/2015
UsaaHue Ne 014 ot 28.11.2016

me U aapec Ha
ripuTeXaTeAd Ha cepTucpukara: ABB Sp. z 0.0.
YA. 3eraHcka 1
04-713 Bapwasd, NoAwa

Ume Ha NMPOAYKTCL WHAYKTHBEH HANPEXEHOB TPaHchopmaTop
Tun: EMEF-E 123
Mpou3BOAHTEA: ABB Sp. Z 0.0. KAOH B IMWALIHAKLU ABB AB, Maysp MpoAYKTC
YA. AellHo 59 BaaxaaaeareH 2
06-300 NMwawHuw, MoAwa 771 31 Ayasuxa, lLiseuua
MapameTpH U NPUAOXKEeHUe CyuraacHso [puaoxenue
HA NPOAYKTO! WUHAYKTMBEH HOMPEXEHOB TPAHCPOPMATOP, 3G OTKPUT

MOHTAX, TPEAHUSHAYEH 30 MOHTOX B EASKTPHHECKH MPEXH
C HOM-BUCOKO HAMpeXeHue Ao 126 kV

MpoAYKTET OTFOBARA HA

M3UCKBAHKMATA HA! [EC 61869-1 u3aA. 1.0 (2007) 1 IEC 41869-3 u3a. 1. (2011)
CrnopeA AOKAQAd, U3paBoTeH OT! MHCTUTYT NO eHepreT1ka

Homep HA AOKAGAQ 301 OLLEHKA: DZIC/111¢c/E/2015-2 (\/\/
MepHoA HO BUAMAHOCT! ot 01 Aekemppu 2015 1. Ao 01 AekemepH 2/0}18

MPQBOTO HA M3MOAIBAHE HA CEPTHUKATA 30 CHOTBETCTEHE, B POMKHMTE HQ CPOKA HA BAAUAHOCT,
BOXHK CCMO: ,

* 31 T@2U KOMKS, KOUTO OTTOBAPAT HA M3UCKBAHUATA, MOCOYEHU NO-rope U UMAT CHUUTE
XQPUKTEPUCTUKHM (napameTpH), Karo MOAEAQ/TNPOAYKTU NPEACTABEH 3a U3NMUTUHNS,

* NPUTEXATEAR HG CePTHPUKATA UAW HETOB YITBAHOMOLLLEH NPEeACTUBUTEA

CAMChKLT C AOKA3QHM MQDAMETDH, € BKAIOYEH B PDHAOKEHWATD KbM cepTUhHKATY 30 CbQTBETCTBUE,
Epo#i npuaoxkeHus: 1

CHCTEMATd HA cepTHhHUKAUME HO IPOAYKTH 10 (CBIA. PN-ISO IEC 17047:2014-01)
(NapaMeTEH HG NPOAYKTA, NOTBLRASHH OT TMNOBKTE U3TMUTGHIS)

Anpekrop Ha UHCTUTYTA NO eHepreTika
Bapwiaeg, 01.12.2015T. AR. MHX. ToMALL TOAKT

2 a3



POLSTIE CENTAUN
AXREGYTACS

MPUAOXEHU KbM CEPTUPUKAT 3A CbOTBETCTBUE

Ne 100/2015

MsaaHue Ne 04 o1 28.11.20146

CMUCHK HA AOKA3AHUTE NAPAMETPU

UHAYKTUBEH HONpPEeXeHOB TRpaHcpopmarop Tun EME-E123

HOMMHOAHO NbPBMYHO Hanpexeuve Up £115: V3 kY
Make, Harpexerue Ha KomB. TRAaHchopmarop Um <126 kV
HOMUHOAHA YecToTa fr 50 Hz
HOMUHUAHO M3OAQUMOHHO RMUEO AC 230 kY / LI 550 kv
M3MMTAHWE HO M3ADDKAMBOCT HA CTATYHO HATOBAPBAHE Fr 3600 N
BbHLUHG M30AQUMA — MbT HG YTEHKQ HO M3oAaaTopa 1) 3150 mm + 4495 mm"
CreneH Ha 3aLLMTA CpeLLy MEXaHMYHO Bb3AEHCTBME HA K07
o0BMBKATG 2

CreneH Ha 3aLmTa Ha BTORMYHATA KAGMHC KYTHs P55
HOMUHOAEH HanpexeHos haktop Fv/ speme £1.%/8h
HOMKHOAHO BTOPMYHO Hanpexerus Us =115V

KAQC HA TOYHOCT HA HAMOTKMTE 30 MEPEHE M 3aLLMTA 0.1:0.2;0.5; 1; 3; 3P; 4P
HOMWHAAHG MOLLIHOCT HQ HOMOTKMTE 301 MeépeHe K1 3a 3qmTa 8¢ <1000 VA
HomUHOAHO HanpexeHre Ha OCTATLYHA HAOMOTKA Usr {da-dn) s115V

KAQC HA TOYHOCT HA OCTATBYHG HOMOTKO 0.5; 1: 3; 3P; 6P
HOMUHOAHO MOLLIHOCT OCTaTHYHA HOMOTKO §; < 450 VA
OBLLA HOMHMHAAHG MOLLIHOGT Syih 4000 VA

3ABEAEXKA:
1. D TOMAGKMMO € KOMMOIMTHM M 30 NOPLLEACHOBK M3OAQTORM
2.2 He e NPpHUAOXUMO 30 MOPLEATHOBM M30AQTOPM
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tel. +48 22 34 51 299
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instytut.eriergetyki@ien.com.pl

CERTIFICATE OF CONFORMITY
No.: 109] 2015
f, Issue No. 04 ‘of 2016 11 28 |

Name and address: af

the Cert:ﬁcate Holder

Parameters and

application of the product::.

The product meels
i ;jreqmremems of:

{'—;:fACCOJ'dlﬂg 1o the evaluatia_

_'Jeport made by:
‘ Number of the

UCT CERTIFICATION 1a (PN-EN. ISOHEC 17067 2014 01

f oductparameters conﬁrmed by typc test)

DIRECTOR OF

INSTYTUW

dr hab. inz. Tomasz Gatka, prof IEn -
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APPENDIX TO THE CERTIFICATE OF CONFORMITY

No. 100/2015
Issue No. 04 of 2016.11.28

LIST OF EYIDENCED PARAMETERS

A CAA I A

AXG T

h,,,, ili-(.lllctiye voltige ?

Rated prhﬁary voliage Up,

fransformer type EMP-E{23 . .

< T153KkV

Highest voltagé for equip it |

<16k,

Rated frequency f» i

50 Hz .o i

Rated ingiitafion leye

AC 230KV LISSOKY,

Static withistand 1&st Toad Fx

3600N.

Pustfe o e -

Extefnal insulafioh = ereepai distdnce of insilators 7

3150 mun = 4495 mms.

{Degiée of protection against in¢

aniical impact of enclosure 2

)
3
;

K07 -

Fr-cax

Depree of protection of secoiidary téfminals enclosure

IP55: ="

Rited voltage factor Fy / tim

LTSI /ER

R ated secondary voliage Us:

T < SV

JAccuracy class of measureniénits and protection-windings

0 7 i L S N

- 0.150:2; 0.5;-1::3;.3P; 6P

| Rated output of measurement: aiid protection windings S,

O T EI000.VA S

I Rated voltage of residual voliaze windin g Us iy

I

--|Aceuracy class of residual voltage winding ™. L

SRR 0.5; 1;3;3P; 6P

Rated output of residual volféﬁ;

Winding §, -7
=|-Total thermal limiting outpu}' pii.

e e e et e e em e e e

1. Y Applies to com};
2. ?Does not apply:c

s 4000VA
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