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YBAXKAEMU TOCNOXKU 1 I'OCTOA,

Crien kavo ce sanosHaxme G UUCKBAHMATA Ha BL3NOXUTENS 33 U3NbIHEHNE Ha ofecTeeHa nopbYKa
¢ ped. Ne PPD 17 ~ 052 v npeamert: ,MoaepHusayus (peTpothuT) Ha enekTpusecky ypeadu 110720 (10)
KV 1 BbBEXAAHETO UM B PEXVUM Ha TenemexaHuka, as Aaonynoanvcanuat eopru Hukonos TaBakos, B
Ka4eCTBOTO CU Ha NpeAcTasuTen Ha «EnexTponyke TaGakos u cutiose» OO, Aexnapupam, Je;

B cnyyai ye Gbem onpeaenelu sa uanbnHuTen Ha obljecTeeHaTa nopeyKa, feknapupame, ve:
1. e manbnHaBamMe AOroBOPa CIMACHO TEXHUYECKUTE U3NCKBAHUS Ha BbL3NOXUTENS, MPSACTaBEHN B
T. 4 "06eM OT [efiHOCTM U OCHOBHY M3UCKBAHMS! NPY W3NBAHEHNETO HA petpocuTa (MofepHU3aUmnaTa)
Ha eHeprilinuTe obexTu no npeaMeTa Ha nopwbukata” oT pasgen |, Ha LOoKyMeHTaUusTa 3a yyacTue,
BKNIOYeHY KaTo Tpunoxerye Ne 2 kom AOroBopa 3a 3NMbNHeHUe Ha obLiecTBeHaTa NopbUKa,
2. Beuuku maTepuany, anapatypa, oSopyssate, CBOPBKEHUA U PE3BPBHU HACTH, KOUTO LLe AOCTABUM
W e BnaraMe npu WINblHEHWe Ha npeaMeTa Ha nopbukata e ca HOBM, HeynoTpebsasany,
NPUAPYXEHN OT Heknapaumu wirm  ceptudukatu/fiernapaumy sa CbOTBETCTBUE, ChIIACHO
MBMCKBAHKATE Ha BBNrapckoTo 3aKOHOAATENCTRO.,
3. 3apbrxaBame ce Npy Besika JOCTaBKA Ha MaTepuan wunm anapartypa wunu obopyasaHe uiunu-
CBOPBKEHME W/WNMM pe3epBHU YacTh, ChluuTe Aa ObaaT NPUAPYKEHW oT V3NCKyeMUTe QOKYMEHTH
ChrNacHo Aorosopa.
4. lpefcrasaAMe usuckaHata MHOPMaLUs B TeXHMIECKo npegnoxXeHe 3a obopyfApaHe —
Mpunoxenue 2 kM HacTosLwoTo Mpeanoxerve 3a UeNbLAHERNE Ha fiopvuKaTa, KaTo:
4.1, lpegcrassM NOMBIHEHHO L apaHTUpaHo npefnoxeHue” B TabNUUUTE ¢ TEXHUHECKW AaHHW,
[lpennaraHoto oT Hac oGOpyABaHe OTroBaps Ha MWHUMARHKTE TeXHUYECKH U3NCKeaHUA Ha .
Bvsnoxutenn, kouto He cbabpxat rpada .[@paHThpako npepnoxenve’ B TabnuuwTe Ha
TeXHWU4ECKUTE cnelinduralui Ha cTokata o paspen Il , TexHUecky cneLmbyiKaLuk 1 MBNCKBIHKS Ha
BbINOXUTENS 38 UBNBLIHEHWE Ha nopbYKaTa” oT JOKYMeHTaLMATa 3a yuacTue,
4.2. TIpeAcTaBAM BCUYKM W3UCKBAHW ASHHW U AOKYMEHTW OT Tabnuure ¢ M3UCKBaHUS KbM
AOKYMEHTALMATA Vi USNUTAHUATA. JaN03HAT CbM C UBUCKBAHETO, Ye NpeacTaBeHUTe AOKYMEHTW Tpsibea
Aa Gbpar Ha GbArapckn esvk WM ¢ nNpepos Ha ObNrapckn eauk, NPUAPYMEHN C OpUTMHaNHUTe
AOKYMEHTH, C UIKNIOUEHNE Ha KaTanosuTe U APOTOKONM OT U3NUTaKA /B cnyvail, vye ce uaucksat/ 3a
Marepuanurte, KOMTo MoraT Jla ce NPeaAcTassnT M caMo Ha aHrNKicKH e3uk,
5. BanosHar CbM, Ye NPEACTaBEHUTE OT HAC TEXHNYECKY fOKYMEHTH ca HOKA3aTeNicTBo 33
AeKnapupatnTe TEXHUMECKK AaHHN 1 NapamMeTpy Ha npeanaratoTo o6opyasaHe. -
6. 3amsBaBame, 4ye MpeAnaralvTe OT Hac Mmartepuani, anaparypa, oGopyfABaHe, CbOPBXEHUS M
Pe3epBHU YacTy Cca ¢ TEXHUHECKN XapaKTepuCTHKA MOKPUBALLM NOCONEHUTE OT Bb3NOXUTENS B pazgen
Il , TexHuuecku cneuntnkaLmn v UBUCKBaHUS HA BLANOKUTENS 3a U3NbIHEHWe Ha nopw4kara® ot
LOKyMEHTaUWATa 3a yqacrtie.
7. e nsnbnHnBame [4OroBopa CLIIACHO TEXHUUECKATE U3NCKBAHUS Ha BBL3NOXUTENSA, NPEACTABEHU B
paspen Il. «TexHuuecku cieuUKaLuL 1 NSVICKRAHYS Ha Bb3NOXUTENS 33 N3MLIHEHNE Ha nopbLYKaTa»
OT AOKyMeHvauuATa 3a y4acTue, KOUTO ca BKMIOYEeHW kato [punoxeHue Ne 3 Kbm jorosopa 3a
U3NbIiHeHKe Ha obulecTBeHaTa NOPBLUKA.
8. lMoTebpXKAaBame, Ye AOCTABAHWUTE OT Hac Mmarepuany, anaparypa, obopyaeaHe U CbopwKEHUs e
OTIOBAPAT HA NIOCOYEHUTE OT BLIAOXKMTENS CTaHAAPTY UMM Ha ekBUBANEHTHY. B cryvall, Ye gaaeH
MaTepuan, anapatypa, oGopyABaHe v CbOpBXKeHWEe OTroBaps Ha CTaHpapT, eKBuBaleHTen! H
noco4eHus ot Bhanoxurens B pasznen |1,  Texruvecku cneyndhukam 1 CKBaHWS Ha B}aggoﬁ(ﬁ?é"
] ;
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33 N3NBLIHEHWE Ha nopbukaTa” OT AOKYMEHTaUMATa 3a ydacTue, ce 3afibnxasame Aa ro oTpasim B
oTAeneH AOKYMEHT v Aa NpejcTaBuUM f[OKa3aTencTsa 3a ekeusaneHTHOCTTa Ha ABaTa craHaapra
32eHO0 C HacTOALWOTO NpeaAnoXeHne 3a W3nNbHeHKWe Ha nopbvYKaTa.

9. C HacToAILUOTO rapaHTUpame, 4Ye Le M3NBLAHMM CPOKOBETe 34 M3ibfiHeHWe Ha nopbyKaTtd
onegenedu B MpunoxeHe 1 KbM HacTosILOTO TEXHUYECKD NPEATIOKEHUE.

10.MapaHTUpame, Ye npepnoxeHoto obopyABaHe 3a KomyHuikauwa Ha Uudposn sauury /U3/ v
KoHTponep ¢ RTU oTroeaps Ra nocoueHuTe B [pUAMKEHWE 3 MUHUMANHK TEXHKYECKN U3MCKBAHKA Ha
Branoxurens.

11.Jeknapypam, ve NpeacTaBUTEN Ha YYacTHMKA, KOTOTO MpefdcTaBnsasaM & M3BbPLUAM ornel Ha

_ oBeKTa, Ha KOWUTO e Gbhe MSBbPLIEH PETPOUT U Npunaram Aeknapalus 3a W3BbPLIEH Ornea KbM

HacTOoALLOTO npeanoxenne — Tipunoxernue Ne 4,

12.flpepnaram rapaduWoHHY CPOoKoBE;

12,1, 2a matepuanure, anapatyparta, 000pyABaHETO U CLOpPBLKEHWATa, FapaHUUOHHTe CPOKoBE Ca
CbITIACHC rapaHUMOHHTE CPOKOBE ONPBAENEHN OT CLOTBETHHUA NPOU3BOAWTEN, HO HE NO-Manko oT 36
Mecella oT AaTarta Ha npueMo-tpeiiaBareiHus NPOTOKON 3a NpueMane Ha obopyABaHeTo,

122. aa crpoutenHute palorh rapaHUMOHHUTE CPOKOBE ChLOTBETCTRAT H2Z MUHUManHuTe
rapaHLUMoHHK chokoBe, nocodeny B Hapenba Ne 2 ot 31 1onm 2003 1. 32 BbBeXjaHe B ekcrinoaraums
Ha crpoexure B Penybnuka Bvrrapus M MWHUMaNHUTE rapaHuMOHHU CPOKOBE 33 MSMbLAHEHM
CTPOUTEHHY M MOHTEKHN PaboTH, ChbOPLXKEHs U CTPOUTENHYK OBEKTH.

13.3aaLnkaBame ce B pamKuTe Ha rapaHUMOHHKTE CPOKOBE BCUYKW pasxofy no oTcTpaHsiBaHe Ha
AedbekT unv samsiHa Ha. AetbekTHY MaTepuany, anapartypa, cbopyasaHe, CLOPLKEHUsT N Pe3ePBHY
4YacTW ¢ HOBW, A& Ca 33 Hallla CMETKa.

HepaspenHa yacT oT HaCTOAOTO NPeANOXKeHKe ca CleiHUTE NPUNOoXeHKA!
Mpunoxexne Ne 1 - Cpokope 3a UsNbNHEHRWE Ha peTpopuTa

Mpunoxerue Ne 2 - TexHuvecko npeanoxeHne 3a cbopygeaHe

Mpunoxerue Ne 3 ~ KomyHukauus Ha undposn yetpoiictea ¢ RTU

MpunoxeHue Ne 4 — feknapauya 3a M3BLPLLEH Ornef

MNpunoxenue Ne ... — Opyru No npeleHKka Ha y4acTHUKE,

HNata:24.07.2017r.




MPUNOXEHME Nei C)——/
CPOKOBE 3A U3NBJIHEHWE HA PETPOGUTA 110 OBOCOBEHA MO3ULUA Ne 7:
lpoekTupaHeTo, AocTaBkaTa Ha UsnocTHoTo oBopyseaHe U U3NBITHEHWETO Ha BCUYKH Heo6xo,qm.w———>
AeVHOCTM 3a LAnocTHaTa peanusauna Ha MoAeprusauusata (petpodwmra) (Karo AeMOHTax Ha
chlilecTBysalllo obopyfABaHe, CTPOUTENHW paboTH /BKIIOUYWTENHO JOCTaBKA Ha HeoBXoAuMuTe
CTpOMTENHU MaTepuanu!/ No NOArOTOBKa Ha MNOWaAKuTe B eHepruliHua ODeKT 3a U3BbpLLBaHE Ha
MOHTaXa Ha HoBOTO obopyABaHe, MOHTaXHK paboTi Mo OTHOWEHKE HA QOCTAREHOTQ HOBO eHepriiiHo
obopynasaHe, efWHUYHW DYHKUWMOHANHKW NpoOM Ha MOHTMPaHUTE MalLUMHK W ChOPBXKEHWA U
BbBENIAHETO MM B paboTeH peXuM Ha TeneMexaHuka, KakTo ¥ NposexaaHe Ha o0ydyeHue Ha nepcoHan
Ha Bb3NoXMTENns 3a paboTa ¢ HOBOTO OOOPYABaHE) N HACTOSU|OTO TEXHUYECKD 3a/jaHue cneaga aa ce
U3NBLIHAT B cpok A0 18 (ocemHapeceT) mecela, CYUUTARO OT faTtara Ha NofnuceaHe Ha Jorosopa 3a
U3MbNHEHWE Ha NopbYKaTa,

1. Cpok za uszomssiHe Ha npoepamama ¢ JIUHellHUs nnaH-apachuK 3a ysocmuama peanusauus
Ha modepHusayusama (pempodchuma) u npedemaeanemo [ Ha Branoxumens:

CpoKbT 3a USroTBsHE Ha NporpamMara ¢ NUHeAHWa nnad-rpaduk v npeacrassHeTo ¥ Ha Branoxurens
3a ofobpeHune e Ao 14 (YeTupMHaaeceT) AHK, CUNTAHO OT Aartara Ha noAnuceaHe Ha goroeopa. CpokLT
3a ofobGpeHne Ha npepnokeHara nperpama ¢ NitHeeHd nnad-rpadyik o1 Branoxutens e Ao 3 (Tpu) OHK,
CUMTaHO OT Harara Ha npeacTaBfHe Ha wapaboTeHara nporpamara G NuHelHWs nnas-rpadmnk Ha
Bb3nouuTers!.

2. MzzomesiHe Ha paGoineH Npoexm:

CpoKbT 3a IPOSKTUPAHETO Ha MoZepHnaaLuaTa (petpotura) Ha 3PY 20 KV B nbneH obewm e 10 20. Tt
cnej fataTa Ha nofnuceare Ha [lorosop ¢ koHKpeTeH ManenHuTten.

1. CbanacysaHe Ha pabomits npoexm ¢ ,,YE3 Pa3npe6eneHue Brnzapus® Afl;

CpoKbT 33 o"brnacyBaHe Ha paBoTHUS npoekT e 1610 AN cneg parara Ha npepasaHeTo My Ha
Bbanoxurenst. .

2. Hocmaexa Ha ysnocmuo oGopydeaHe, chanacHo ymebpdeHus pabomeH ApoeKn:

CpoKbeT 8a poctaska Ha uanocTHoTe offopyasaHe 3a ManNbNHEHWe Ha npeAMeTa Ha nopsukarta
cbobpasHo npejBKganiaTa Ha chbriacyeaHus paboTeH NPOeKT, KAKTo M Ha BeudKWM Heobxoanmin
pe3epsHY YacTy, BKNIOYNTENHO 1 38 u3patioTkata 1 AOCTaRkaTa Ha HeoBXoimMnTe 3a MoAepHU3aLMATa
Bpath 1 fAeTaliny B 3aBOACKM YCroBus, € fo 70’ (ceneMagceT) W oT aaTaTa Ha ogobpeHa oOT
BuanoxuTens 3asnBka 40 CLOTBETEH ZOCTABYMK, N0 KONNYECTBEHO — CTORHOCTHY CMETKM KbM JOroBopa.
B ponbnderve, gocTaskvwre Ha UANOCTHOTO obopyABaHe, anapaTv W NOMOLIHM CbOPbXEHMUs,
CBOTBETCTBALUN Ha YTELPASHUA NMHeeH rpauk cneasa Aa ce W3nbiHABa NnaHoso Ha paboTHaTa
ArolagKa.

5. Cpok 3a uansfiHeHue Ha ModepHuzayuama (pempoghuma):

CpokbT 3a nanbnHEHWeTo Ha ModepHusauuaTa (peTpodura) Ha Usnara ypeada 20 kY, BKIHOYUTENHO
W BbBEXAAHE Ha BEpUri 3a TenemexaHvika, e 4o 50 (netgecet) AHU OT gatara Ha nbpeis NoANUcaH
Bb3naratenet NpoToKon 3a W3NbAHERVE Ha MOAEPHKU3aLMATa {peTpodiuTa) Ha npucbeauHerrke 20 KV,
CpOKBbT 3a W3NbiHeHWe Ha AEWHOCTW NO M3NbMHeHWe Ha MogepHuzauuata (peTpodura), Karo
AEMOHTaXX Ha cbliecTBysalo obopyaBaHe, cTpouTenHw paboT /BKNIUATENHO [0CTaBKa Ha
HeoOxoaumuTe CTPOMTENHW mMaTepuani/ no NOAroTOBKa Ha NRolagkuTe B eHepriliiuA obekr sa
U3BbLPLUBAHE HA MOHTaXA Ha HOBOTO oBopyiBaHe M MOHTaXHU paboTi No OTHOLIEHWE HA AOCTaB&HOTO
HOBC eHepruliHo ofopyaBaHe, eiWHWYHM YHKUMOHaNHY npobY Ha MOHTUpaHUTE MalMHYu U
CHOPBKEHUA U BBBEXIAHETO 1k B paboTeH pexxum Ha TenemexaHuka e no 50 (neTaeceT) AHW, CYWTaHO
OT faTaTa Ha NbPBUs Bb3NaraTeseH NpoTokon.

6. O6yveHue Ha criellanucmiu Ha Boanoxumens:

+ CpOKbT 3a M3rOTBRHE OT CTpaHa Ha nstan—mg WsnenHuren Ha niporpama 3a oByyenue Ha 6-ma
CRyXUTENN Ha BLanoxuTens v npeaaBaneTo W 3a onobpenne Ha Beanoxutensa e go 10 (AeceT) aHu,
CYMTAHO OT gaTaTa Ha cbrnacyeaHe Ha paboTHWs NpoekT oT Buanowurena w npepasaHeTo My Ha
WanwnHuTens;

+ CpoksT 33 0A00pesne Ha nporpamarta 3a ofydeHve OT cTpaHa Ha Branomkutena e go 2 (Asa) AHH,
cnep fatata Ha npeaasadeTo 1 Ha Buanoxutens.

+  CpoKwLT 3a nposexaade Ha ofyueH1eTo u cepTUdMLIMPaHETo Ha §-Ma cnyxuTeny Ha Buang qarens,
3a paloTa V¥ NOAAPEXKKA Ha [OCTABEHOTO U MORTHPaHO oGopyABaHe, BKAKUKTENHO LUGPOBY JRLLIMTY
u ap. e #o 10(aécéT) anm, cnea AaTaTa Ha opobpeHne Ha nporpamara 3a obydeHue oT cipaha-Hia
BBINOKUTENS.

7. Mapabomeane u npedocmassaHo Ha ekzekymusHa JoKyMeRmayust:




(perpochuta) Ha npuckeanHerne 20 KV, ¢ kolATo NpuKNioYsa Lenus obemM AefHOCTY B 0BekTa, HO He
No-KbLCHO OT Jartarta Ha nposexpaHe Ha 72 4acoBuTe Hpobu nog Hanpexexne v Tosap.

8. lIposexdare Ha 72-yacogu npobu nod HampexeHle u moaap;

CpokbT 3a npoBexgaHe Ha 72-yacoBun npobK MOA Hanpexenne W ToBap W BbBeXAaHe Ha
HoBousrpaaexara 3PY 20 KV u cebpaaHuTe ¢ HopManHaTa U eKCcrnoaTaLums anapaTh U ChOpPbLKEHS B
paboTeH pexum e fo 10 (aecet) paboTHY AHY, CYUTAHO OT faTaTa Ha NPOTOKOMNA Ha NpUeMarenHaTa
KOMUCKA 3a NpuemMaHe Ha LSNOCTHOTO M3NbLIIHeHWe Ha MoaepHusauunaTa {peTpodiut) Ha 3PY 20 kV B
nbineH obem 3a Lenus obekr.

AaTara Ha nocnegHusa nofgnucaH Bb3sararenaH NPoToKoSl 3a M3NbIHeHWe Ha MogeprsaleTaC;/

Hata:24.07.2017 1.




MPUNOMEHUWE Ne2
TEXHUHECKO APEONOXEHWE 3A OBOPYOBAHE

TABIMUUA 1 KbM OBOCOBEHA NO3ULINUA Ne 7

CTAHOAPT HA MATEPWAMNA 3A TPUMOMIOCHW BAKYYMHW TMPEKbCBAYM, 24 KV, 3A

MOHTUPAHE HA 3AKPUTO, ®PUKCUPAHK

rapaHTipaHu napameTpn ki CoopbXaBaHe

MSU‘[CI{BaHViH K‘bM ,EI,OKVMEHTELMHT& 4 MS[‘IMTBEHMHT&

1 TexHW4ecko onucanue Ha NpexscBaMa, BT.M. |-

I'[pnnomeﬁwe‘l 1
,ElOKYMGHT ﬂpmnomeﬁme'l 1 - TexHudecko
. oniucaHue.pdf
NOMOLEH AoKyMeHT:CA_VD4-
50KA(EN)V_1VCP000001_DigiPrint.pdf
noMoweH fokymeHt: MA_VD4-36KkV-
50KA(EN)Y_647654-1403. pdf

QHITUACKK UK OLarapcky esnk, fipoBefeHU
OT HE3aBUCUMa akpeguTupaHa nanurarenHa

[TpOTOKOMM  OT TUNOBM W3NMTBAHWA Ha

Tpunoxenve 1.2
ﬂOKymeHTM naxet: 0045Ra[1]. pdf
0511Ra[1]pdf 100089_C. pdf

nposena TUNOBUTS M3NWTBaHKA — 3aBepeHo
Konue

2. nabopartopisi—  3aBepeHu koA (M HZ235F01[1]. pdf; HZ235L02, pdf
HONBLAHWUTERHM  W3NWTRAHKMA, &Ko  ca HZ236E08[1]. pdf; MZ235AO1[1] pdf; >
NPOBEAEHM), © NPWIOXEH CNUCBK Ha pehlaO311Ra[1] pdf; l'IpeBo,qH e
OTAeNHUTE U3NUTBaHYS Ha OLNTrapCKY e3uK. 100089_ C L|st of type tests BGfpdf:
Ceptudukat/akpegutalus Ha
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2. Npoissoauten : Ha oo

ABE Wranus, rp. Janmne -

nocoum 3asog ABB YHuTa oriepatuba

Bepramo,

CAYE. .

3 : OﬁﬂﬂHopManeH TOK, Ir =630 A

1250A

TABJWLIA 2 KbM OBOCOBEHA NO3ULIKA Ne 7
CTAHOAPT HA MATEPWATIA 3A TOKOBW TPAHC®OPMATOPU 20 KV 3A MOHTUPAHE HA
3AKPUTO, PUKCHPAH

WanckeaHust Kb HORYMEeHTaunaTa K UanuTBaHnsaTa;

TouHo ofo3HavyeHne Ha TMna Ha TOKOBUTE vamepBaTenHy
TpchqaopmaTopm, npovsBoguUTens M CTpaHata Ha Npousxod W NocHenHo
M3fganke Ha KaTanora Ha npon3BoAnTens

:

Tokosu
v3MepBaTenHu
TpaHcdhopMaTopy

~1un TPU Bx.x
ﬂponaaonmen ABB

YfoctoBepeHue sa ojobpaBane Ha TWNA Ha TOKOBATE W3MEpBAaTellHM
TpaHcdopMaTopy, W3AadeHo No pena W Npu YonoBksTa Ha 3akoHa 33
usMepBaHuaTa

MpoTokorM OT TUNOBW M3NUTBAHWSI Ha TOKOBUTE M3MEpBAaTeslHM
TpaHcopMaTopu Ha aHrnuidckn unu GbhrapckM eauk, npoBeneHd or
Hesasucuma wusnutarenda nadopartopua © NpUNOXeHW pesynTtaTy oT
M3NUTBAHWATE, NPEACTABEHU NPU AOCTaBKa

y ‘)
1.
2,
C) 3.
4,

Ceprudmkat/akpeanTalus Ha HesaBVCUMaTa WanuTarenda nabopaTopus,
NPOBESIa TUIIOBWUTE U3NUTBAHKS — 3BEPEHO Konue

_If-_lfjmnomer}mé-?;_zi )

TexHwdyecky napameTpy Ha TOKOBM isMepBaTenHu Tparcdopmatopy 20 KV, 12507575 A, NOANOPEH Ty,

33 MOHTUPaHe Ha 3aKPKTO, KOWTO G NOMBIIBAT OT YUACTHUKE B rpada ,[ apaHTupaHo npegnoxeHye";

3 i:v
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1 Tun/pethepeTeH HoMep ChrNacHo kaTanora Ha

MpoUsBOAUTERS

Oa cé 00CO4 M TPU 60.23

2, i lponssosvTen

ABB S.r.o,

fla Ce nocou PenyBnuka Yexus

TABINULA Ne 3 KbM OBOCOBEHA MO3ULAS Ne 7
CTAHOAPT HA MATEPUMANA 3A HAIMPEXEHOBY TPAHCHOPMATOPU 20

KV,

ENHONOIOCEH, C ABE BTOPUYHU HAMOTKW, 3A MOHTUPAHE HA 3AKPUTO

Wanckeanus KbM AOKYMEHTaUUATa W U3NUTBaAHWATE:

TouHo  oOosHaueHwe Ha TMna Ha
HafipexeHoBust  TpaHcdopmarop  (HUT),
1. | MpoMsBOAMTENA W CTpaHa Ha npouaxom Y
nocneaHo  uU3fgaHWe Ha  Karanora Ha
TIPOK3BOAUTERA

HanpemeHOBm M3MEpPBATENHN TpchqhopmaTopw

mn TJC 6

Mpouseoauten: ABB s. r.o.
I'Ipomaxo,q Uexus :

MocneaHo usianue Ha karasnora é ,qa;;eHoB g
ﬂpmnox{eﬂme 3.1

Texnudecko onucanne Ha HUT, rapaHTupaHy
napameTpy U XapakTepucTUKM, BKIIOUUTENHO
Knac Ha u3onauvsTa W rpaHudia msxoaHa
MOLLHOCT

Fipitoxeie 3.1

YaocToBepeHie 3a ofoBpsasaHe Ha TUNa Ha
3. | HWT, uspaaeHo no pepa v npu YCNOBYATA Ha
3aKoHa 3a U3MepBaHuaTa

bmno}K'eHme 3:2.

MpoTOKON OT MbpBOHAYANHA METPONOruIHa
fposepka, NpoBeAeHa OT onpaBoMOlleHa
nabopatopus, CbracHo AelcTealLoTo B
Penybnuka bBbnrapus sakoHomatenciso B
ofracTra Ha u3MepBaHuATa (NpeacTaBs ce
npy AocTaska 3a Beexku HAT)

JJOCTaBKaTa Ha BCGKW HMT we 61=,qe npm,qpy»ceH
c npOTokon OT. nbpaonaqanﬁa MeTponoqua

CepTuthvkat/akpenurauys Ha
g, | HesaBucumata usnwtatenta rabopatopus,
" | MpoBena TUNOBUTE W3NUTBAHWA - 32BEPEHO
Konve

o né'mn_ox(éﬂja“er‘ 33

TexHUYecCKH NapameTpn Ha HanpeXeHoBY M3MepBaTenHy TpaHchopmaropy 20 KV, egHORoNCeH, ¢
ABe BTOPUYHWM HaMOTKH, 33 MOHTUpaHe Ha 3aKpuTo, KOWTC Ce NenbiBarT oT YYyacTHUKA B rpacda
.| apaHTKPaHO NpeanoKeHue":

. HpOHSBOAMTeﬂﬂ

KaTarnofaHa | -

~Ha ce nocody

2 l'l pomsao,qmen

~[la ¢é riocouu |




TABITMLIA 4 KbM OBOCOBEHA NMO3ULINA Ne 7
CTAHOAPT HA MATEPWANA 3A HUOPOBU 3AUIUTU 3A BDb3OYWHW W KABEIHU
ENEKTPOMNPOBOOHN NMHWY CP.H.

TexHWJIecky 4aHHY 38 HeNocovHa LMdpoBa 3alUuTa 3a BL3AYLUHN U KaberHy enexTponpoBOAHK NUHUK
Cp.H., kouTo ce nonbnear oT YYacTHuka B rpadha [ apaHTypaHc npeanoxeHme™

A (B BAa ce nocoun EF615 -
2. MNpdussoanTen ... [a ce Nocouw ADuurianpun
HNata:24.07.2017 1.




NMPUNOXKEHUE Ne 3

TABNWLA 5 KbM OBOCOBEHA NMO3ULIAA Ne 7
KOMYHWKALWA HA UWPPOBKW YCTPOWUCTBA C RTU

ﬂpeﬂHO)KEHOTO 060PWZLBaHe QTroBaps Ha NoCoYeHUTS NO-A0NY MUHUMaNHWTES TEXHUHECKW N3NCKBaHnA

Ha Bb3ﬂ0}KVITeﬂFl

R e e
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‘Beaka 3au4ma m KOHTpOJ‘“Iep ,qa npmemasa CTaHp,apTeH VIHTepCbeViC 3a

komyHukaLa no Ethernet, RS-485 wnw ontiveH uHTepdeltc, cTannapTeH

MHdpopmaumra

1. WHTephec 3a KOMYHUKaLWa ¢ nepcoHaneH KoMMIoTbP W ChOTBETHO fia
NpArpamMHo ocurypasade.
9 Komynurkauuata mexgy RTU w U3, 4ypes onruyed uHTepdelic ce
. [a
octilecteaea ¢ HFBR-4516Z connector .
3 Komynukaimara mexgy RTU u L3, upes uJerupunpoBogHa KnW fla
* | asynposopHa Mpesa RS-485 ce ocwlyecTasa ¢ RJ-45.
4 KomyHukauuata mexay L3 v nepcoHaneH KOMAKTBLP Ce OCHILECTBABA © fla
' |USB nopr.
KomyHukalmoHHusl wHTeptheiic 3a Bpbaka ¢ RTU aa ce cuuta kato
5, |HepaspenHa wyactT or U3. KomyHurauwodHus wHTeppeic pfa uma Ha
CBETOAMOAHA UHAKKALMA 33 peXRvMa Ha paboTa.
8 LI3 TpAbra fa BKtOWBE CUCTEMA 38 CAMOKOHTPON U CaMOAWarHOCTUEE, Ha fla
" | KOMYHMKALKMMTE C BETPELUHK U BBLHLUHK hoTpebureny.
7 Hannuue Ha cMersieMa napona 3a A0CThA A0 JaHHUTE 3a HAaCTPONKUTE Ha fa
* | KOMYHRUKSUMORHKTE hyHKUMN.
Hannuve Ha cranfapteH wHTepdelic M npoTokon ckrnacHo MODBUS
8. | TCP/IP v IEC 61850 no xuuKa epb3ka ¢ Nnoxania mMpexa 3a npefasaHe Ha Ha

10.

Mpn OCHILECTBSABAHE HA KOMYHWXAUMATA NO KOMYHUKALUMOHEH MPOTOKON
cernacHo BC EN 61850-5

MoTpebutencka
HacTpofika Ha [P agpec
Ha LY (I3 u
KoHTpOnep)

11.

Mpn oCLILECTEARAHE HA KOMYHUKALUATS RO KOMYHUKaUWOHEH NPOTOXON
cernacHo MODBUS TCPAP

MNoTpebutencka
HacTpoiika Ha
MODBUS server
afpecHa LY (U3 m
KOHTpONEp)

12,

MpenaeaHe Ha AaHAHK |

AfpacUTe Ha BCUYKU
LichpoBn BXOAOBE,
LundpoBY MSX0aW,

aHanorosy BXo40Be W
M3YMCIIBHY aHanorosk
BESWYVHN MO
CBOTBETHUAT
KomyHMKauMOHe

Hata;24,07.2017 .

MNoAOmMc v NEY

[Teopru Tabakos-
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TexHnyecku napameTpu: | ?;\i____

1. BakyymeH npeknceay 24kV, 12504, 20kA
CEPUEH HOMEP: 1VCF337111R1352
TWUMN HA MPEKBCBAYA: VD4
HOMWHAIHO HAMPEXXEHUE: ‘ 24 KV
HOMWHAINEH TOK: 1250 A
HOMWHAJIEH U3KITHOUBATENHA CMTOCOBHOCT: 20 KA
PA3CTOAHUE MEXXLY LLEHTPOBETE HA MOJIKOCUTE: 275 MM
T HA TIOMIOCA: PT YEPEH
TABEJIKA: 1VCF339700R0882

M3MUTBATENEH CEPTUGUKAT: 1VCF339723R0882 USMNTBATEINEH CEPTUGUKAT 3A
VD4 HA AHITTUACKN E3MK

OMNAKOBKA: 1VCF339700R5885 3A HASEMEH TPAHCMOPT
MOTOPHO 3AABWDKBAHE (-MS): 1VCF339701R8918 MOTOPHO 3AIBMMKBAHE C
HOMWHAITHO 3AXPAHBALLO HAMPEXEHUWE 220V DC

W3KIMIOYBATENHA BOEMHA -MO1:  1VCF339701R2918 3A HOMUHANHO OMNEPTAMBHO (
HANPEXEHWE 220V DC

BKIMFOYBATENHA BOBWHA (-MC): 1VCF339800R6922 3A HOMUHAIHO ONEPATUBHO
HATPEXKEHUE (-MBC) 220...250 V DC/AC

MNOMOILHW KOHTAKTY:, 1VCF339701R0170 16BP. MOMOLLHW KOHTAKTU KNFIG.31-32 FOR
FIXED

BITOKUPALLl ENEKTPOMATHUT HA SATIBUMKBALLMA MEXXAHUZBM (-RL1): 1VCF329700R0922
EJIEKTPOMACHUT (-RLE1) 3A HOMUHANHO OIMEPATUBHO HATPEXKEHWE 220...250V DC/AC

Fixed circuit-breakers
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Fixed VD4 circuit-breaker (24 kV) (3

Clrouit-breaksr VD4 24
Standards |EC 62271-100 ] »
Rated voltage Ur [kV}: 24
Rated insulation voltage Us [kv)i 24
Withatahd valtage at 60 Hz Ud {3 min) &V} 50
Impulss withstand volfage ] Up {k_V] i25 )
Rated fracuency o _fr [Hz){ Bo-60 ' _ )
Rated normal current {40 °G) Ir [A] 1630 630 1250 1250 1600 2000 2500
16 16 16 16 18 16 -
Rated breaking capaclty ) 156 [KA] 20 20. 20 20 20 20 - \
(rated short-sircuit braaking current symmstrical) S Hiog a5 25 o5 o5 25 25
- - '31.5 - 315 3is 315
i6 ’ 16 16 16 18 16 -
L 20 20 20 20 20 20 -
Rated short-time withstand curment {3s) 1k {kA] e i 55 e Pyl e Py pys
- - 3.5 - 3i.6 31.5 b
40 40 40 40 40 40 -
. 50 50 50 50 80 50 -
Making capacity Ip [KA} o P P o 3 & P
. . . - - ;80 - 80, 180 8 .
Operation sequence 0-038s-CO~155-C0jte . . . .« Te .« o
Opering time .  [ms)is3.. 60 '
Arcing tirie [ms}j10... 15
Tolal breaking time fms]143.., 75 .
Closing fims ims)130 ... 60
i - ' ’ H [rom] i 634 831 631 L6451 1642 642 642
z;jgfg;m W [mm)i570 700 670 700 700 1700 760
dimensions  fF |\ . D frm] 424 424 1424 +424 424 424 424
] Pole distance P[] {210 1275 210 {27 275 i278 275 \
Weight kgt 100 104 100106 B 104 110 130 110
SBlandardised table of dimensions 7400 ; ?‘;ﬁb : ?4{}9 ; ?§10 7‘”;‘ 7413 an
’ : 1VCD i - 000i72Mm i - - - .
Operating temperature  [C)i-5..+40 )

Troploalization

[EC: 60088-2-30, 6072121

Elsctromagnetic compatiblity 1EC: 629711

{1} 31.5 kA vetsion

{2) On tequest, the Gloding spring can bs loaded by means of & fémorable crank handlé culside eperating mechanism (nstead of finsar loading by a laver.buik Into the Eont of

operating mechaniom}




VD4 fixed circuit-breaker without bottom and top terminals (24 kV} ;;/)

Ur {fsc { Rated uninterrupted current (40 °C) [A]
H=631 =642

W ka0 JVIEBI0 L Circuit-breaker type

Vg=2825 o Vg~282.5

L AL AN 1o PN i 11

W=570 ~700 1W=700

VD4 24.06.16 p210

............................................

06,16 p275 .
VD42406200276
iVDA24.06.25 p275
VD4 24,1216 p275
VD42412200275

VDii 2412, 25 p275

24

azeiezopTs
ivpa2 24 18, 25 P2TS i
VD4 24. 16 32 p275

.....................................

yren 20.20 ) p275_

LVDA242025p275
YDA 23, 20 32 P2TE
VD4 24.05.25 p275

315 g et AL Wit SOt Sas v RN

T T T T T (T P P R P TP PP IPA PPIT PPt arrerire o ara e L s P R R P R R T P

Height o]‘ ihe csrcmt hraaker,
Width of the cifeiit-breaker.
Depth of the circult-breaker. .
Distance betwesn bottom and top terminal.:
Distance betwean the bottem términal and the restifig surface of the tlredit-breakst.
Pold horizontal centre distance.
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O6uM nonoxeHus

' puHLMN Ha KoMyTHpaHe 6
[Tpepnaranu Bepchn 6
O6nacT Ha npunoxeHue 6
CranpapTy ¥ npusHarve 6
BesonacHocT npu obcnyxeaHe 7
MpuHaznexHocTI 38
3aaBrKBALL MEXaHU3BM 8
TexHudecka JokyMeHTals 10
Cucrema sa ocurypseaHe Ha KauecTso 10
JlaBopatopHu UanuTaHua 10
[Nporpama 3a eKoMorMyHO ynpaseHue 10




A

OMUCAHWE

061K NoRoXeHus

HosKat VD4 e cuHTe3 oT Hall-nobpuTe Tpaauumm s
NPOEKTUPEHETO W KOHCTPYWUPaHETO Ha BakyyMHU KaMeph ¢
Nnomniock OT CMONA M B NPeUUsHOCTTA Ha NPOEKTUPaHETo,
MHMeHepUHra 1 NpoUSBOACTBOTO Ha NPeKLCBaYMK,
[MpekuceaunTe 3a cpeaHo Hanpexetive VD4 nanonssar
BAKYYMHW KOMYTUPalYK YCTPOACTEA, BrpageHu B NOMIOCH OT
cmona. BrpaxnaHeTo Ha KOMyTURaWOTE YeTpolicTeo B
CMONa Npasy MONKGcUTE Ha NPeKsCcBaYnTe ocobero 3apasu
14 3atuTasa yCTpoiCTBOTO OT CHTPECEHUsA, HaTpynBaHe Ha
npax v snara,

KomyTatioHHuTe YeTpolicTBa Ha NpeKkeBauuTe BKIIOYEAT
B ce0e oY KoHTaKTWTe W KOMYyTaLMoHHAaTa Kamepa,

lMpekbcBaHe HA TOK B'LB BaKyyMm

) BakyymHUTE NpeKbCBAYM He MSUCKBAT cnelimanta
W3onaLMOHHa Cpefia 3a Jia NPeKbLCHAT asapliiiug TOK,
BenuHooT, KoMyTVpailuTe YCTpoicTaa He Chbpar
BeLLecTBO, KOBTO MOXe Aa ce hoHu3upa.,

Bee Bcekn cnyyaii Npy pasgensaHe Ha KOHTaKTUTe ce

reHepypa Abra OT METaNKY Napy, KOATO € CheTaBeHa
U3KIIOYATENHO OT PASTONSHUAT 1 U3NapeH Marepuan
Ha KOHTaKTUTe.

MeTanHuTe napy ce NOMLBPKAT CaMo oT

‘NpuZafeHaTa oTBbH BHEPIUA, LOKATO TOKLT He ce

NpeKLCHE NPU NPEMUHABAHETO Npes Hynara. B
MOMEHTA, B KOWTO PA3KO ce HaMany NAIbTHOCTTS Ha
TOKa U Crief] MOMEHTAMHOTC KOHAEH3UpaHe Ha
MeTanHyTe napu, AMenexkTpUYHaTa skocT 6Lp3c ce
Bb3CTAHOBABA.

Mo TosK HauH BakyyMHUTE APEKECEaYHN
Bb3CTaHOBABaT N3oNaluoHHaTa sKGCT U
cnocoBHOCTTa CU Aa U3ABPXaT NPEXoaHUA TOX U
OKQHYATENHO racaT gurara,

Toit kaTo BB BakyyMHa cpefa AvenekTpuiHaTa
SIKOCT MOXE 18 Ce [JOCTUTHE JOPY NPU MArKY
PasCcTOAHKA, NPEKLCBAHETO Ha KOHTYpa e
rapaHTypaHo A0OpU Koraro




OTAENAHOTO Ha KOHTaKTHTE CTABa HAKOMKD
MUIUCEKYHAW Npeay NPeMUHaBAHETO Ha ToKa fpes
Hynara,

CreluanHo npoekTipaiuTe KOHTaKTK ¥ MaTepuany,
KaKTo U orpaHu4eHaTa MpogbINKUTENHOCT U HUCKOTO
HanpeXeHWe Ha Abrara rapaiTupar MUHUMaNHO
UBHOCBAHE HA KOHTaKTUTE U TEXHWA AbAbr MUBOT.
OceeH ToBa BakyYMBT NPSA0TBPaTABA ORCUAALIMATA U
3aMBPCABEHETO.

Tun EL 3agBuxBall MeXaHusbM

MankaTa cXopocT Ha KOHTaKTUTe 3288HHO G
HaManeHoTo pascToaHue, KoeTo Te Tpabea na
MpeMUHAT U MarkaTa Maca, orpaHUiaBaT eHeprusTa,
HeoBxoznvma 3a 3a/IBUXBAHETO, KOETO rapaHTupa
MBKMIOYUTEIHO MarkoTo M3HoCcBaHe Ha cucTeMara.
[Mopaau Tasu npuMvHa npekboeBavuTe VD4 He ce
HyxnaanaT oT ocobena nopapwika. [pexsceadute VD4
M3NonaBaT MeXaHWiHa eHeprus aa safBuksate, ¢
EHEprus chxpannpalla ce B ocpoboxaasaty
MeXaHU3bAM.

Teaun XapakTepycTukv No3BONABAT elicTBAATA N0
OTBAPAHETO W 3aTBAPAHETO Ce M3BLRLIBAT
HezaeKcUMO OT onepaTop.

SansvsalluaT MEXaHU3bLM Ha npekbesada VD4 e Ha
enemMeHTapet NPUHLKUN W necen 3a ynpasnesue 1
no3eeNAEa Ha 6bae obopyasaH ¢ WKpoKa rama oT
aKcecoapy ¢ NecHo 1 Gbp3o KHCTanupane,
pocroTaTta Ha UsNbNHEHVETO Boaw A0
M3KNioYMTENHa HafgexaHocT Ha anapara.

KoHeTpyKLius

JaaBUKBALLMAT MEXaHU3bM W NoMckTe ca
33KpeneH Ha MeTanHa pamka, KOATo noanspxa u
CaMOTO KOMYTHPaLLO YCTPOUCTBO B HEMOAMEHSeMUTE
BEpCn, KomnaxrHaTta KOHCTPRYKLWA ocurypsiba
3paBuHa U MexaHu4Ha N3 pLKTUBOCT.

OT.ELEJ‘IHO OT NBbPBUYHWTE KOHTaKTW 1 BDBb3KaTa ¢
HakpalHuk 3a cxemara Ha BTOPUYHITE BEPUFY,
nojMeHAeMUTe BEPCUL NMPUTEXEBAT U KONKWYKa 3a
fioCTapAHe W U3sBaxjaHe Ha npexeceava B
KOMYTalUOHHOTO yCTpOI'/'ICTBO WA 38 BKIMOUBaHe KbM
KOHTYpa Ha Bepurata npuy 3atBopeHa BpaTuyka.




o

OMUCAHUE

i)

MpyUHUMN Ha raceHe Ha Jibrara fnpy npekLcBaynte Ha ABB

ChllecTRYRALIN BEPCHA

Mpexberavute VD4 umat HenogMeHsema
BEpCHA U BEPCUS Ha KONKWYKa, ¢ NpeqeH
3afBlKBAL MeXaHW3BM, Bepcuute Ha Konkdka
ce OTHacoT A0 KOMYTUPalLW YeTpoAcTBa TN
UniGear 251 1 UniSafe.

Ob6nacT Ha NPUNOXeHUe

Mpekbceavute VD4 ce usnonzear B
pasnpejenuTentuTe enexTpudeckn Mpexm 3a
ynpaeneHie ¥ 3aliuTa Ha kabenHu W Bb3ayLIRM
TIVHWKW, ABYraTenu, TpaHchopmMaTopy,
reHepaTopu W KOHHAEH3aTOpHY GaTtepum.

CTaHpapT! U NpuaHaHus

Mpexwceadute VD4 cwoteeTcTaT Ha CtaHgaptute IEC 62271-
100, CEI 17+1, yact 1375 ¥ Teau Ha OCHOBHWUTE WHAYCTPUATTHIA
Abpxasu. NpexbeeaunTe VD4 ca npeMuHanys tectoseTe,
NocoOMEHW MO-A0NY K FrapanTypaTt 6230NacHOCT Y HaZEMAHOCT
npy paboTa Ha anaparta Npy BeAKa MHCTanayus.,

Tunose UINUTAHUA: nperpsBaHe, AKOCT Ha U3onauymaTa npu
VHAYCTPUaIHE YECTOTa, SKOCT Ha USONaUUATS NPU MBIHUEHACHS
AeliHocT, YCcTORMMBOCT Ha KpaTKoBpeMeHeH 1 BbPXOB TOK, CPOK
Ha paboTa Ha MeXaHWdHWTe YacTy, yeToliursocT Npi TOK Ha KbCo
CbeAWMHEHNE W MaKCHMAaNeH TOK U komyTupate 6es 1o
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A-L0K- Hanpéxeélig:; JTAgrAHe

2. ToK Ha kbco CheuHerue 7. Bpewme;
(rrc);

3. HanpexeHue Ha ferara;

8. BrecataHoRaARaAli|o c8 HanpexeHue
(4ecroTa Ha cucTemara);

4. HanpexeHnue Ha cucTeMara; 9. [pexogHo BE3CHAHOBABALLO Ce

5. MNpexbeeaHe Ha T.K.G.,
yecToTa

o Ungueuayaniu usnutanus: Msonaumata Ha nbpeuyHaTa

Beplira ¢ Hanpexenwe Ha URaycTphianda YecToTa, sonauusTa

Ha BTOPUYHUTE BEPUTU 1 38LBUNKBALINS MEXaHUILM,
UsMepBaHe Ha ChIPOTUBIGHUETO Ha MbPBUYHATA Bepura,
MEXaHUYHO U eNeKTPUYecKo 3aZiBuxeaHe.

EeszornacHocT npu padoTa

Bnarogapetive Ha NPeABUKAAHETO Ha BCUUKU HeoBXonumy
MeXaHW4HU U enexTpudeckk BnokvpoBKy (MopLYBaT ce
AONBMNHUTEITHO), € BL3MOKHO KbM nNpekbesaduTe VD4 aa ce
KOHCTPYUPAT HanbnHo SesonacHu pasnpegennTenyy Tabna.
EnokupallMTe ycTpolcTea ca paspaboTelu sa
NpefoTBpaTARAHE Ha HeNpaBunHY aapaboTeanus U 3a
culnoaasane Ha YChoBUATa, FrapaHTUPaLLW Makcumarnia
BesonacHoCT 3a ofieparopa.

HanpexeHke (RTV} ¢ eucoxa

BriokupaHeTo ¢ kntova Ha TabnoTo unu
YCTPOUCTBO 3a 3aKkriovBaHe paspellasa
AelicTausATa 3a “oTBapsaHe / 3aTRapAHe” U
‘BhEEXfaHe / usBaKaaHe",

YcTpoiicTeoTo 3a UsBaKaHe Chbe 3aTBOpPEHa
BpaTHUKa NMo3BONABA NPEKLCBAYLT Aa O,
NOGTaBsAH 1 U3BaXAaH OT KOINMUKaTa CamMg|cibe
3aTBOPEHa BpaTuHKa.

BrnokuposkaTa NPoTUE U3BAXaHEe NpeanHs
Npekbceada che 3aTBOPeHa BpaTuiKa T
W3BEKAHE M NOCTaBAHE NPY PasnisyHKu
HOMUHAaIHY TOKORE.




ONUCAHKE

Axcecoapu

MNpextceauute VD4 nputexaeat NbiHa ramMa ot
aKkcecoapy, 3a a YIOBNETEOPAT MHCTaNnauoHHUTe
M3KCKBaHUA.

3aaMKBaAlLUAT MEXaHU3bM UMa CTaHhapTU3upaHa
ramMa oT aKkcecoapy 1 pesepBHU YacTy, KaTo U3BopsT
¥ TAXHOTO NOpBLYBaHE & HaNbNHO YiecHeHo.
Jageuwxsalllire MexaHKaMu ca yaoBbHu sa
MHCTanupaHe oT NUUeRaTa YacT Ha npeKbeada.
EneKTpu-ecknaT KOHTaKT Ce W3BBPILBA C BPh3Ka OT
BiAa wencen-riesno. MsnonspareTo, NOANPLHKATS 1
oBeny:eaHeTo Ha anaparta ca NpocTy Y UsuUcKeaT

- orpaHudeH| pecypon.

3anBHXBAL| MeXaHU3abBM

SapsmxeallUAT MeXaHusbM 3apaboTea
GnarofapeHue Ha cbXpaHeHa B HEre eHeprus, 1 e
CBOPBHKEH € YCTPOHGTRO NPOTUB MHOTOKPATHO
BKNIOYBaHe, MOHTKPAHS CTaHAapTHO U nMa
NoAXoAALLM BOKUPOBKYA 33 NPefoTEPATABAHS Ha
HenpasUiHY 3apaboTeaHna.

Besako enHo AelicTale ce paspeluasa caMmo B cryJal,
e BCUMKY YCTIOBUS, OCUIYPABALLY NPaBUHOTO My
MpoTUYaHe ca Hanule.

Axcecoapure ca CbliWTe, KaKTO 3a NpeKkhcBaduTe T
VD4s,

3a Aa Ce yrnecHU MOHTAaXET ¥ noAmMsAHaTa Ha
axcecoapi, BbPXY MOHTAXHIUTE Nerna ¢a fo6aseHu
MOAXOLALUN 3axpensally eaudera,

v
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3aaBuKBall] MeXaHY3bM Ha NpexbCBaya

A TToMotlH¥ KoHTaKTuU Brn./Hskn.

B MoTop 3a sapexfaHe Ha BRIDYBaTENHa NPpYKiHa

C BrpafigH nocT 3a aapexgiaHe Ha npyxuHara

D MexaHu4Ho curHanto ycpoicTBeo 3a NpeKkbeeaYa UakmoUYeH/BrIoueH
E MexanuueH Gposy

F KontaxTu sa curanusayus Ha sapeneHalpaspeneHa npysuHa

G CurHanHo ycTpolicTao 3a BKNYBATENHA NPYKUHA 3apeaeHalpaspelieta
H YcTpoiicTeo 3a ocsoGoxaaeane

| ByTOH 33 BKAIOYBAHE

L ByToH aa uakniouBake

M Briokupaly enekTROMATHUT 32 33ABIWKBa LIS MEXGHNAEM

N HonbnHuTenHa uskntoysarenia Bobuxa — onuus

O Mpenwraly KoRTakT

P Briokupoexa npy oTBOpeHa BpaTa




OMNMUCAHKE

TexHuuecka QOKYMeHTaLus

3a jga nobvere 3aABNBOYSHO NO3HARSHE Ha TEXHUYECKATE SCTiekTy Ha npekkeaadunTe VD4 1 obnactra UM Ha
NpyUnoXeHue, MONs OCBEAOMETE Ce 3a CiggHWTe nybrnukaumm:

- KPY tun UniSafe Kopn 649228,
- KPY tun UniGear ZS1 Kon 649424
- PeneiiHa zawuTa ¢ Snok aa ynpasn. REFx Kop 649423
- PeneeH 6nok PR512 ko 649092
( A“) CM#TEHE "%'E UU.EHﬂBﬂHE HE Ka‘-!EGTBtFTQ

DTro:apﬂ Ha CTBH.‘J.EPTHT?. IS0 an0, CepTHPHUHPAH
& of Hesamcuna £LHIIHA OpTaHHzAUHA.

‘Hempréals naGopatopisa
Q'rrotapa HA ‘Craigaptite UHI CEl EX ISU;‘IEII‘: 1?025
arpesTHPAHA @ OT FhHIUHA HesarHoHME GPraHudauya

CrcTaMa §3 onaseaHe Ha
CKONHAETE cpegs
OTroedps Ha:CAHASPTHTE k:3u '14004

cep'rud:mu,upaua & OT HEeZAEHOHISA
BLHWHA OPradHzauH1a.

| Y0 PATH:
b

23




[Tonnoxkenune 1.1 nomolleH
AoKymeHT CA_VD4-
50kA(EN)V 1VCP000001 DlglPrmt

AT

7

24




jum voltage products.;

. Med

ty

a product
for a better world™

i

13

Power an

A



Index

4 1. Description
12 2. Selection and ordering
66 3. S8peclfic product characteristics
70 4. Overall dimensions
96 8. Electric circuit diagram




1. Description

The new VD4 are a synthesis of renowned technology

in designing and constructing vacuum interrupters
embedded in poles, and excellency in design, engineering
and production of circuit-breakers,

The VD4 medium voltage circuit-breakers use vacuum
interrupters embedded In the poles. This construction
technique makes the circuit-breaker poles particularly
sturdy and protects the Interrupter from impacts, dust
deposits and humidity. The vacuum interrupter houses the
contacts and makes up the interrupting chamber.

()

1 Upper terminal 7 Tie-rod spring fork

2 Vacuum interrapter 8 Tig-rod

3 Housing/pole 9 Pols fixing

4 Stem of moving contact 10 Connection to operating
& Lower terminal mechanism

6 Fexible connection

Vacuum Intefrupter embedded in the pole

Y

I

Current inferruption in vacuum

The vacuum circuit-breaker does not reguire an interrupting
and insulating mediurn. In fact, the interrupters do not-contain
ionisable material.

In any case, on separation of the contacts an electric arc

is generated made up exclusively of melted and vaportlsed
contact matetial,

The slectric arc remains supported by the external energy
until the current Is cancslled in the vicinity of natural zero. At
that instant, the rapld reduction In the load density carried
and the rapld condensation of the metallic vapour, leads to
exiremely rapid recovery of the dislectric characteristics.

The vacuum interrupter therefore recovers the insulating
capacity and the capacity to withstand the transient recovery
voltage, definitively extinguishing the arc.

Since high dielectric strength can be reached in the vacuum,

o Vacuum interruption technique

« VYacuum contacts protected against oxidation and
contamination

¢ Vacuum interrupter embedded in the pole

= Interrupter protected agalnst shocks, dust and humidity

+ Operation under different climatic conditions

+ Limited switching energy

» Stored energy operating mechanism with anti-pumping
device supplied as standard

= Simple customisation with a complete range of
accessories

+ Fixed and withdrawable version

« Compact dimensions

+ Seaied-for-life poles

o Sturdiness and reliability

¢ Limited maintenance

v Clrcuit-breaker racking in and racking out with door
closed

o Incorrect and hazardous operations are prevented
thanks to special locks in the operating mechanism nd
in the fruck

= High environmental compatibility

T
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even with minimum distances, interruption of the clrcuit is
also guaranteed when separation of the contacts takes place
a few milliseconds before passage of the current through
natural zero.

The special geometry of the contacts and the materlal used,
as well as the limited duration and low voltage of the arg,
guarantes minimum contact wear and long life. Furthermore,
the vacuurn prevents their oxidation and contamination,

Operating mechanism

The low speed of the contacts, togsther with the reduced run
and low mass, limit the energy required for the operation and
therefore guarantee extremely limited wear of the systenn.
The circuit-breaker therefore only requires limited
maintenance.

The VD4 clreuit-breakers use a mechanical operating
mechanlsm, with stored energy and free trip.

5

These characteristics allow opening and closing operations
independent of the operator, The operating mechanism is of
simple conception and use and can be customised with a
wide range of accessories which are easy and rapid to install.

This simplicity converts into greater reliability of the apparatus.

The structure

The operating mechanism and the poles are fixed 1o & metal
frame which Is also the support for the fixed version of the
circuit-breaker. The compact structure ensures sturdiness and
mechanical refiability.

Apart from the isolating contacts and the cord with plug for
connection of the auxiliary circuits, the withdrawable version
fs completed with the truck for racking it into and out of the
switchgear or enclosure with the doar closed.
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1. Description

Quenching principle of ABB interrupters

In a vacuum interrupter, the electric arc starts at the moment
of contact separation and is maintained until zero current and
can be influenced hy magnetic fields.

Vacuuimn arc — diffuse or contracted

Following contact separation, single melting points form over
the entire surface of the cathode, preducing metal vapours
which support the arc.

The diffuse vacuum arc is characterised by expansion ovar
the contact surface and by an even distribution of thermal

( "—)stre.ss on the contact surfaces.

At the rated current of the vacuum interrupter, the electric arc
is always of the difiuse type, Contact eroslon is very limited
and the number of current interruptions very high.

As the interrupted current value Increases (above the rated
valua), the electric arc tends to be transformed from the
diffuse into the contracted type, due to the Hall effect.
Starting at the anods, the are contracts and as the current
riges further it tends to become sharply defined. Near the area
involved there Is an Increase in temperature with consequent
thermal stress on the contact.

To prevent overheating and erosion of the contacts, the arc is
kept rotating. With arc rotation it bacomes similar to a moving
conductor which the current passes through.

1 Ster/terminal 6 Ceramic Insulator
2 Twist protection 7 Shigld

3 Bellows 8 Centacls

4 Interrupter housing 9 Terminal

5 Shield 10 Intermupter housing

Vacuum interrupter

iy

Contraction over
anode and cathode,

Contraction
over anode.

Diffuse arc,

Schematic diagram of the transition from a diffuse arc to a contracted arc
in & vacuum interrupter,
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The spiral geometry of ABB vacuum interrupter contacts
The special gsometry of the spiral contacts generates a radial
miagnetic field in all areas of the arc column, concentrated
over the contact circumferences,

An electromagnetic force is self-generated and this acts
tangentially, causing rapid arc rotation around the contact
axis,

This means the arc is forced to rotate and to involve a wider
surface than that of a fixed contracted arc.

Apart from minimising thermal stress on the contacts, all
this makes contact erosion negligible and, above all, allows
the interruption process to be controlled even with very high
short-circuits.

ABB vacuum interrupters interrupt at the naturaf passage

of the current through zero, thereby preventing the arc from
restriking after that event.

Rapid reduction in the current charge and rapid condensation
of the metal vapours simultaneously with the zero current,
allows maximum dielectric strength to be restored between
the interrupter contacts within microseconds.

A Short-clreuit
current
g
]
S| system
5 vofiage s Short-clretit curent
8 Interruption

Recovery voltage
(system frequency}

Translent recovery voltage (TRV)
{high frequency)

Radlal magnetic field contact
arrangement with a rotating
vacuum arc,

Development of current and voltage trends durlng a single phase vacuum interruption process.




1. Description

Versions available

The VD4 circult-breakers are available in the fixed and
withdrawable version with front operating mechanism.

The withdrawable version is available for UniGear 251,
ZS2, 788.4 and UniSec switchgear and for PowerGube and
Powerbloc enclosures.

Fields of application

The VD4 circuit-breakers are used in power distribution for
control and protection of cables, overhead lines, transformer
and distribution substations, motors, transformers, generators

(" "waﬂd capacitor banks,

Standards

The VD4 circuit-breakers comply with the IEC 62271-100

Standards and with those of the major industrialised

countries. :

The VD4 circuit-breakers have undergone the tests indicated

below and guarantee the safety and reliability of the apparatus

in service in any installation.

— Type tests: heating, withstand insulation at power frequency,
withstand insulation at lightning impulse, short-ime and peak
withstand current, mechanical life, short-circuit current making
and breaking capacity.

— Individual tests: insulation of the maln circuits with
voltage at power frequency, auxiliary circuit and operating
mechanism Insulation, measurement of the maln circuit
resistance, mechanical and electrical oparation.

Service safety

- “Thanks to the complete range of mechanical and electrical
locks (available on request), it is possible to construct safe
distribution switchgear with the VD4 circuit-braakers.

The locking devices have been studied to prevent incorract
operations and to inspect the installations whilst guaranteeing
maximum operator safety,

Key locks or padiock devices enable opening and closing
operations and/or racking in and racking out.

The racking-out device with the door closed aliows the circuit-

breaker to be racked into or out of the switchgear only with
the door closed.

Anti-racking-in locks prevent circuit-breakers with different
rated currents from being racked in, and-the racking-in and
racking out operation with the circuit-breaker closed.

— Highly reliable operating mechanisms thanks to a low
number of components which are manufactured using
production systems for large quantities

— Extremely limited and simple maintenance

~ Accessories common to the entire range

- Electrical accessories that can be easily and quickly
installed or replaced thanks to wirlng pre-engineered
with piug-socket connectors

~ Mechanical anti-pumping device is supplied as
standard

~ Built-in clesing spring charging lever

~ Key lock with circuit-breaker open

~ Protective covering over the opening and closing
pushbuttons to be operated using a special tool

~ Padlock device on the operating pushbutions

Accessories

The VD4 circuit-breakers have a complete range of
accessoties to satisfy all Installation requirements.

The operating mechanism has a standardised range of
accessoties and spare parts which are easy to identify and
order.

The accessories are installed conveniently from the front of

the circuit-breaker. Electrival connection Is carried out with
plug-socket connectors.

Use, malintenancs and service of the apparatus are simple
and require limited use of resources.
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Circuit-breaker operating mechanism

A Open/closed auxiliary contacts

B Geared mator for closing spring charging

C Buiit-in closing spring charging lever

D Mechanical signalling device for circuit-breaker
open/closed

E Mechanical operation counter

F Contacts for signalling spring charged/discharged

G Signaliing device for closing springs charged/dischlargad
H Service releases

I Closing pushbutton

L Opening pushbutton

M Operating mechanism locking electromagnet
N Additional shunt cpaning release
O Transient contact

P Lock that prevents racking-in whe

\
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1. Description

General charactetistics of the complete VD4 series (%)
The VD4 series of vacuum circuit-breakers  conform to the

spacifications of the following standards:

« |EC 622711
+ |EC 62271-100

() For Information about the 12 kV » 1250 ... 4000 A « 50/83 kA and 36/40.5 KV
* 630 .., 2500 A « 16 ... 40 kA clrouit- breakers pleass ses technical catalogue

GCBASZOPO‘I 0z

.. ~Rated voltage @ kv
_' }lated frequency Hz
" Rated normal current A 830 ... 40008 .
Short-time withstand current and breaking capacity kA 16...31.5 40 80 63
Making capacity kA 40 ... 80 100 12569 1568
Short-time withstand current S 3 3 3 3
Fixed / withdrawable version ofe e/e »/e o /-
d (mm}) 150 - 275 210 - 275 210-275 275
Maximum overall H(mm)[  205-310 310 310 310
dimensions a {mm) 450 - 700 570 - 700 600 - 750 750
(fixed version) b (mm) 424 424 450 459
¢ (mm) 461 - 599 589 F 608 P 877
Weight kg 73-105 94 - 180 147 - 260 N 260
Embedded poles . . . -
Assermnbled poles - - - .

Technical documentation

To go into technical and application aspects of the VD4 circuit-
breaksrs in depth, please ask us for the following publications:

- PowerCube modules

- Powerbloc modules

— UniGear Z81 switchgear
— Z58.4 switchgear

—~ REFB42plus unit

- UniSec

code 1VCP0O00091
code BA441/03E
code 1VCP0O00138
code L2288

code 1VTA100001
cod. 1VFM200003

i T At e e T 6

w.aszxé Yt d
Sy mmnv;sﬁcerm it
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~ 17.5 24 36 40,5 (
J 50 - 60 50 - 60 5 50-60 50-60
630 ... 4000 @ 630...3150®@ 630... 3150 630 ... 3150
i6..31.5 40 ... 60 16...31.5 16...31.5 16 ... 40
40... 80 100... 125 40.., 80 40 .., 80 40... 100
3 3 3 _ 3 4
o/e e/fs s/fe a/a ofe
160 - 275 210 - 275 210 - 275 276 280 - 360 w Ieg vo;ta%e ?;gorfng JS;EG 73;271-
: e 1a, VDE 0870, -
205-810 310 310 328/ 280 @ 328 oo tse e pat
450 - 700 570 - 700 570 - 700 786 /863 8 895 & - 100D % With forced ventation
© @ Higher values on request
424 424 424 492/789 ® . 555-686% ¥ 360 mm for fied verslon, 280 mm for
461-509 @ 509 B0 631 - 661 876/g72 ® 1575 withdrawable version
B Gircuit-breaker viith eat sink 616 mm
73-105 24 - 180 100 - 110 170/ 210 290 - 350 {2500 A)
. . . . . B Wilhdrawable verslon
© ? Circult-breaker with eat sink 634 mm
" ' - * N {3150 A)
Quality System Environmental Management System
Complies with ISO 9001 Standards, certified by an Complies with 1SO 14001 Standards, certified by an (
") independent organisation. independent organtsation.
Test Laboratory Health and Safety Management System
Complies with UN| GEI EN ISQ/IEC 17025 Standards, Complies with OMSAS 18001 Standards, certified by an
accredited by an independent organisation, independent organisation.
: [ md:emr@:f::?mmm}w = :ﬁ_u%ns;iwamwggu ; hﬁﬁ mﬂmﬁéﬂ;
Dedischea AidcrédiﬂéruhgsRat Dé‘:‘f e_rj&@qediﬁemngsRa{ Deutschén Akkreéttlerungé \ é:_
W : @ # VN
Akirediifemng : Akkfedltlerung Accreditation
Pt vaww.smuum e-m:s:-eh-aaqsx-‘ r _.., bt ‘,' st
Imrmmuahunav- - ‘i‘fﬁ;““‘f““”"’“ . )
ec.c(m-,.« ) N ;:-::i:f
A “Q“E‘EF‘_V : Fr ey axﬁ?«sdtu)xi‘fﬂ:é:sbﬁ‘bﬂ{wefm
S o E‘“&%‘;‘“’%’éﬁd
T s ot o Bkt L '. i ,
mmtmeinmdmfim
B vy b it o Ty
Pttt gt ik 0E . %
-_['fl‘n i
ek s | i o ot i o) . ‘d;s

'/




2. Selection and ordering
Fixed circuit-breakers

Fixed VD4 circuit-breaker (12 kV) (*) i B &

Circuit-breaker VD412
Standards IEC 62271-1001%
" ™Rated voltage Urkv]ii2 (&
(\ . /Rated Insulation voltage Us [kv] 12
Withstand voltage at B0 Hz Ud (1 min) [kV] } 28
Impulse withstand voltage Up [KV]; 76
Rated frequency fr {Hz2] £50-60
Rated normal current (40 °C) Ir [Al: 630 630 630 1260 1250 1250 11250 11250 1250 1250
16 16 16 16 16 16 — — - -
R ] . 20 20 20 20 20 20 — — - —
(r:tt:g sgiitﬁgi?cﬁpsggmng current Isc [kA) 28 25 % 25 28 28 - - - -
symmetrical) 316 i816 i315 (315 (816 36 - - - -
— — - — - —_ 40 40 - —
— - — - — - - - 50 50
16 16 16 16 16 8 _ — — o~
20 20 20 20 20 20 — - — -
Rated short-time withstand current Ik [KA] 25 25 25 25 25 25 = - - -
{3s) 31,56 815 {315 {3156 315 315 i- - - —
- — — - — — 40 40 — —
- — - — -~ — — — 80 50
40 Ll 40 40 40 40 — — - -
50 B0 50 50 50 50 - — - —
i . 63 63 63 63 63 B3 — - — -
) ( ) .)Makmg capacity Ip (kA 5 v 0 P oS 50 - " - -
— — - —_ - - 100 100 - -
— — - — - — - — 125 125
Operation sequencs [0-03s-CO-15s5-C0)i= . . . . . . . . .
Ogpening tims [ms]) i33 ... 60
Arcing time [ms] 110 ... 15
Total breaking time [ms]:43 ... 75
Closing time [ms] i30 ... 60
lg Himm)ide1 1461 461 j461 [461 461 589 {589 iBi0 {610
Max'"num Wlmml 450 1570 1700 1450 1570 1700 1570 700 {600  |7&H)
dimonsions 1 D(mm)id24 1424 424 424 i4o4 1424 424 ‘424 1459 iaBbl
Pole distancs P [mm] { 160 210 275 150 210 275 2i0 276 210 b F3] \
Waight [kgli7a 75 79 73 75 79 84 B4 146 168 |
Standardised table of TN 7A05() (7406Q) i—  |74os() i740e() i— i— e f— 4 |
dimensions 1VODi— — 000051(); — — 000051(); 003282('): 003285(); 003440 0(3‘;41
Qperating temperature [°Cli-5 ... +40 v
Tropicelization IEC: 60068-2-30, 60721-2-1 i »
Electromagnstic compatibility IEC: 62271-1 1} yi

{1) Poles in polyamide

{2) Avalizble In 10 kV voltage version In accordance with GOST standards

(3) Up to 4000 A with forced ventilation

{4) On request, the closing spring can be loaded by means of a removable crank handle outside operating mechanism (instead of fnear loading by a levgf
operating mechanism)
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28
75
 50-60
1600 {1600 1600 (1600 ;1600 1600 11600 12000 12000 13000 12000 %500 Izeee  Tewen 3160 3 13150 (7
20 iy iag T - — = I L - 20 a0 [T 20 iC
R = . = 25 s il . 25 126 Q. 2% i
316 1815 1315 | = = = 815 315 i_ = 815 1315 - 815 -
= - - 4 tgg 7T - 40 g0 7T - 40 fao il 40 i
—~ = — = Z 80 150 - = 60 150 1~ = 50 £0
20 feo  ian YL — = = 20 o0 o = 20 a0 il 20 =
25 125 ias il - = - 25 25 i_ = 25 iss il 25 |-
315 1815 (315 1— = . = 815 1316 |- - 315 1316 - 815 i—
= - = 40 a0 i = a0 a0 VT = a0 g0 1D 40 T
= . = - = 50 is0 - - 50 180 1o . 50 | 50
50 180 180 i. - = = 50 150 - = 50 {s0  i.. g0 -
YN TN N — ~ — 83 iea i - 63 ie3  i_ 63 |- {
~~~~~ 80 is0  iso  i_ = - = 80 g0 i_ = 80 Tgo - 80 i-
= = - 100 i100 1 . 100 1100 i— = 100 1100 i 100 i
. = Z - - 125 1125 i = 125 1125 i— = 125 = 125
- » - - » * - L] - » L] L] [ ] - L] »
33...60
10.... 16
43..75 )
30.... 60
999 899599 1580 1689 810 1610 1699 |se8  |610 1610 isos  Tees Tere Tews 53
0050 700 ibve 170 {600 i7so ieyo 1700 leoo  7e0 670 iroe izen T Tios 0 \
124424 1424 424 424 G460 1459 lapa  iap4 iaso lage  lasd Tasd Tams T iaan k59 \

150 210 275 210 275 210 275 210 275 210 275 210 276 275 275 2\75 \

a3 o8 106  is4 84 146 1158  ips i05 {146 i{i58  igp 105 1163 1140  i1y7 \
— 7407 () {7408() |— — — — 7407 () i7408 () - — 7AW () [74080) |— — -
000050 |— — 003282(1); (032850); 003440 1003441 .- — 003440 {00341 i— — 003441 £ 0f0149 9] 003443
-5, +40 7
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2. Selection and ordering
Fixed.circuit-breakers

Fixed VD4 circuit-breaker (17.5 kV) )

Cireuit-breaker

vD4 17

. Standards IEC 62271-1001»
{ pated votiage Ur[kV]i17.5
" Rated Insulation voltage Us [kV]i 7.5
Withstand voltage at 60 Hz Ud (1 min} {kvji38
Impulse withstand voltage Up [kV]i95
Rated frequency fr [Hz] i 50-60
Rated normal current (40 °C}) le [A]§ 630 630 5630 1250 {1280 {1250 §1250 (1250 {1260 17250
16 16 16 16 16 16 - - - -
20 20 20 20 20 20 - — - —
Rated breaking capacity 25 25 25 25 25 o5 _ _ — _
(rated short-circuit breaking Isc [kA]
current symmetrical) 316 315 {8156 315 315 3186 - — - —
—_ — —_ — —_ - 40 40 - -
- - - - - - - — 50 50
16 16 16 16 16 16 — — — —
20 20 20 20 20 20 - - - —
. 25 26 25 25 25 26 - — - —
Rated short-time withstand current (3s) 1K [kA]
31.6 31.6 3156 315 31.5 31.6 - — — —
—_ - —_ — - - 40 40 - -
- - — - - - - - 50 50
40 40 40 40 40 40 — - — —
. 50 850 50 80 50 50 - — - —
“’}Making capachy i KA 63 63 63 63 63 B3 - —- - -
80 80 80 B8O 80 80 - — - —
— - — — — - 100 100 — — :
— - - - - - - - 125 125
Cperation sequence [0-085-CO-16s5-CO]ie ) . . » L . . . .
QOpening time () < 2.0 R S
Arcing time [ms]:10...15
Total breaking time {ms]i43...75
Closing time [ms]i30 .. 60
il HImmj: 461 451 481 461 461 469 589 589 610 610
gdvi)::ﬂum Wimmli450 1670 1700 1460 1570 . 1700 1570 j700 1600 :7SOW i
dimenslons D [mm] : 424 424 424 424 424 424 424 424 459 45 5‘\
Pols distance P fmm] 150 (210 i2vs 1150 i210 i2ys  i210 1276 (210 127 W
Waight kol {73 75 79 73 75 79 84 B4 146 168 |
Standardised table of TN TAOse) TTAORRy |—  irame() Lrdoe() i— . d—- i i i— A
dimenslons 1VCD i— — 000051 (1) — — 000051{1) § 003282(') | 003285 ; 03440 ; D034 \
Operating temperaturo [FCl§- 5 ... + 40 )
Tropicalization {EC: 60068-2-30, 60721-2-1:¢
Electromagnstic compatibility IEG: 622711 i¢

(1} Poles in polyamide

2) Up to 4000 A with forced ventilation
{3) On request, ths closing spring can be loaded by means of 4 removable crani hand!
Inear loading by a laver bullt into the front of operating mechanism)

14

1,

B operaling mechanism (ins!
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e )NE
=175
................. 38
95
60-60
800 11800 (1600 11600 1600 11600 12000  |2000 12000 12000 issoo  issee  Taree @ ;3160 ()
____________ 20 20 — — - — 20 20 — — 20 - 20 —
25 25 — — — - 25 25 — — 25 - 25 —
35 315 - — — — 316 315  i-- - 316 - 315 -
— — 40 40 - — 40 40 - - 40 — 40 —
— — — — 50 50 — — 50 50 - 50 — 50
i20 20 - — — — 20 20 — — 20 — 20 —
25 25 — — — — 25 25 — — 25 - 25 —
316 1315 | — - — 8165 816 i — 36 i 315 -
— — 40 40 - — 40 40 - - 40 — 40 -
— — — — 50 50 - — 50 50 - 50 — 50
Looe . 180 50 - - - — 50 50 - - 50 - 50 - (
. ] ies 63 — - —~ = 63 63 — — 63 — 63 - '
80 80 — — — — 80 80 — — 80 — 80 -
— - 100 100 — — 100 100 ° i - 100 — 100 —~
_______________ - ~ — — 125 125 — — 125 125 — 125 — 125
] . . . . . . . . . . . . .
33 ... 60
10... 15
43 .., 75
30 ... 60
599 599 589 589 610 610 509 590 610 610 599 610 636 636
670 - 1700 570 700 600 750 570 700 600 750 700 750 700 750 [\
424 424 424 424 459 459 424 424 459 459 424 459 424 489 \\ [\
210 275 210 275 240 2785 219 275 210 275 278 275 275 275 \}}
08 105 84 84 146 158 08 105 146 168 106 163 140 177 \\
7407 () 17408¢) i— — — — 7407 () i7408() i— — 7408() i— — S
— — 003262 ) { 003285 () 003440 1003447 |~ — 003440 1003441 _ 003447 £000149 () | 00343
-5 ...+ 40
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2. Selection and ordering
Fixed circuit-breakers

Fixed VD4 circuit-breaker (24 kV) ()

Circuit-breaker VD4 24
Standards IEC 62271-100 1}«
(' “Bated voliage Ur [kV] i 24
ﬁated insulation voitage Us [kvV]i24
Withstand voltage at 60 Hz Ud (1 min) fkv]; 60
Impulse withstand voltage Up kvijii2s
Rated frequency fr [Hz] § 50-60
Rated norenal current (40 °C) Ir [A} § 830 630 {1250 1260 11600 2000 12500
16 16 18 16 16 16 -
Rated breaking capacity . . Jsc [KA] 20 20 20 20 20 20 -
{rated shori-circuit breaking current’ symmetrical) 25 25 25 D5 25 25 25
~ - 31.5 - 31.8 316 31.5
16 16 16 16 i6 16 -
. X 20 20 20 20 20 20 -
Rated short-tims withstand current (3s) Ik [kA]
25 25 25 25 25 25 25
- - 31.5 - 31.8 315 316
40 40 40 40 40 40 -
Making capacity Io [kA] o £ 22 2 20 20 -
83 63 63 63 63 63 63
- - 80 - 80 80 80
Operation sequance [0-03s-CO-16s-CO)ie . fe . ) . ie
( - Opening time [ms] {33 ... 60
*. . Arcing time fms] 10 ... 15
Total breaking time [ms}id43...75
Closing time fms]:30 ... 60
Ly H [mm) i 631 831 631 831 642 642 542
gﬁva::;ﬂum W {mm] 1 570 700 570 700 700 700 700
dimensions H D [mm] § 424 424 424 424 424 424 424
Pole distance P [mmji 210 275 210 276 275 276 275
Weight [kg]: 100 104 1007106 5 104 110 110 110
’ TNi7409 7410 7400 7410 7411 7411 7411
Standardised tatle of dimensions : :
1VCD i - - 000172 0 i- i- - -
Operating temperalure [°Cli-6 ...+ 40 U\
Troplcalization 1EC: 60068-2-30, 60721-2-11¢
Electromagnetic compatibility IEC: 62271-1i*

{1) 81.5 kA version
{2} On requast, the closing spring can be loaded by means of a removabla crank handle outside operating mechantsm (instead of inear loading by a lever built into the front of.
operating mechanism) i
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Fixed VD4 circuit-breaker (36 kV)

Circult-breaker VD4 36
Standards IEC 62271-100; »
Rated voltage Ur [kV]i36 (
Rated Insulation voltage Us [kV]i36
Withstand voltage at 50 Hz Ud (1 min) (kv } 70
Impulse withstand voitags Up [kV]: 170
Rated frequency ir [Hz} i 60
Rated normal current (40 °C) Ir [A)i1250 1600 2000 2500 0)
_ ' 20 20 20 20
E:tt:g gﬁiﬁz}?cﬁip;rzging current symmetrical) Isc [kA}: 25 25 28 25
31.5 31.5 31.5 316
20 20 20 20
Rated short-time withstand current {3s) Ik [kAY: 25 25 25 25
31.5 31.5 31.5 31.6
50 50 50 60
Making capacity Ip %A 63 83 83 63
80 80 80 B0
Operation sequenca [0-035-CO-158-CO}ie i . .
Opening time [ms}i36 ... 60
Arcing time [ms)i10...18
Total breaking time [ms]:46 ... 75 .
Closing time [ms)i &0 ... 60 (
PP Himm] | 564 564 564 564 i
ﬁ;f:ﬁ“m W fmm] i 778 778 778 778
dimensions H D [mm] ; 468 468 468 468
W Pole distance P [mm) i 275 275 275 275
Welght [kg]i 160 150 170 170
Standardised tabls of dimenslons TN 1VYN300901-LT | 1VYN300S01-LT TVYNB00901-LT  § 1VYN30001-LT
Operating temperaturs [°Cli-5... + 40
Tropicalization IEC: 60068-2-30, 60721-2-1i
Electromagnstic compatibllity IEC: 62271-1 A [

(1) 2500 A with forced ventilation




2. Selection and ordering
Fixed circuit-breakers

Types of fixed version circuit-breakers available
Complete the circuit-breaker selected with the optional accessarles indicated on the following pages.

VD4 fixed circuit-breaker without bottom and top terminals (12 kV)

p—

18

AP PR

Ur Isc Rated uninterrupted current (40°C) [A]
H=461 H=588 H=599 H=610
D=424 D=424 D=424 D=459
W KA u/l=205 u1=310 u/1=310 u1=310 Clreuit-breaker type
Vg=217.6 1/g=238 fg=237.5 Yg=237
P=150 {P=210 P=210 iP=275 {P=150 ;P=210 P=210
W=450 iW=570 W=570 IW=700 |W=450 {W=570 W=600
16 B30 VD4 12,086,186 p160
20 630 VD4 12.06.20 p1860
25 630 VD4 12.06.25 p150
31.6 630 VD4 12.06.32 p180
16 1260 VD4 12.12.16 pi60
20 1250 VD4 12,12.20 pi50
28 1250 VD4 12.12.26 pi150
315 1260 VD4 12,12.32 p150
20 1600 VD4 12.16,20 p1560
25 1600 VD4 12.16.25 p150
31.6 1600 VD4 12.16.32 p160
16 630 VB4 12.06.16 p210
20 630 VD4 12.06.20 p210
25 630 VD4 12.06,26 p210
315 630 VD4 12.06.32 p210
16 1250 VD4 12.12.16 p210
20 1250 VD4 12.12.20 p210
12 25 1260 VD4 12,12.25 p210
316 1250 VD4 12.12.32 p210
40 1260 VD4 12,12.40 p210
50 1250 VD4 12.12.50 p210
20 1600 VD4 12.16.20 p210
26 1600 VD4 12.16.25 p210
31.5 1600 VD4 12.16.32 p210
40 1600 VD4 12.16.40 p210
&0 1600 VD4 12.16.60 p210
20 2000 VD4 12.20.20 p210
25 2000 VD4 12.20.25 p210
315 2000 VD4 12.20.32 p210
40 2000 VD4 12.20.40 p210
50 2000 VD4 12.20.50 p210
20 2500 VD4 12.25,20 p210
25 2500 VD4 12.25.25 p210
31.6 2500 VD4 12,2532 p210
40 2500 VD4 12.25.40 p210
H = Height of the circuit-breaker,
W = Width of the circuil-breaker.
D = Depth of the clrouit-breaker,
Wl = Distance batween bottom and top termina,
g = Distance between the bottom terminal and the resting surface of the clrcuit-breaker.
P = Pole horizontal centre distance.




VD4 fixed clrcuit-breaker without bottom and top terminals {12 kV)

ur Ise Rated uninterrupted current (40°C) [A]
H=461 H=589 H=509 H=610 H=638
D=424 D=424 D=424 D=459 D=459
KV KA w1=205 uA=310 u/=310 u/l=310 u/1=310 i Circult-breaker type
/g=217.5 Vg=238 illg=237.5 /g=237 l/g=237
P=180 :P=210 (P=275 iP=210 {P=276 iP=150 |P=210 iP=275 |P=2i0 P=275 i{P=275
W=450 =570 iW=700 {W=570 {W=700 jW=450 {W=570 =700 :W=600 [W=750 {W=750
16 630 VD4 12.06.16 p276
20 830 VD4 12.06.20 p275
26 630 VD4 12,06.25 p276
31.6 630 VD4 12.06.32 p275
16 1250 VD4 12,1216 p275
20 1260 VD4 12.12.20 p275
25 1250 VD4 12.12.26 p275
31.6 1260 VD4 12.12.32 p275
40 1280 VD4 12.12.40 p276
50 1260 VD4 12.12.50 p275
20 1600 VD4 12.16.20 p275
25 1600 VD4 12.16.25 p276
31.5 1600 VD4 12.16.32 p275
40 1600 VD4 12.16.40 p275
50 1600 VD4 12.16.60 p275
12 20 2000 VD4 12.20.20 p275
25 2000 VD4 12.20,25 p276
3156 2000 VD4 12.20.32 p275
40 2000 N VD4 12.20.40 p275
50 2000 VD4 12.20.50 p275
20 2560 VD4 12.26.20 p275
25 2600 VD4 12.25.25 p275
31.8 2500 VD4 12.26.32 p275
40 2500 VD4 12.25.40 p275
50 2500 VD4 12,2560 p276
20 3150 () :VD4 12.32.20 p275
25 3160 () iVD4 12,832,265 p275
31.6 3150 (1) iVD4 12.32.82 p275
40 3150 (') VD4 12,32.40 p27 o
50 3180 {)) ! VD4 12.32.50 pj )
‘H = Helght of the clrouit-breaker,
W = Width of the circuit-breaker
D = Depth of the dircuit-breaker.
uwi = Distance botween bottom and top terminal,
lfa = Distance between the bottom termingl and the resting surface of the ciroutt-breaker
P = Pole horlzontal centre distance.
(1) Up to 4000 A with forced ventilation




2. Selection and ordering
Fixed circuit-breakers

VD4 fixed circuit-breaker without bottom and top terminals (17.5 kV)

ur Isc Rated uninterrupted current (40 °G) [A]
H=461 H=589 H=599 H=610 H=635
D=424 D=424 D=424 D=459 D=459
" ™ u/1=205 u/t=310 uA=310 ui=310 uA=310 :Clrcult-breaker type
Vfg=217.5 l/g=238 /g=237.5 /g=237 l/g=237.6
P=150 iP=210 iP=275 iP=210 iP=275 iP=150 ;P=210 iP=275 :P=210 iP=275 |[P=275
W=450 iW=570 {W=700 iW=570 {W=700 iW=4B0 {W=570 {W=700 :W=600 iW=V50 [W=760
18 630 VD4 17.06.16 p150
20 630 VD4 17.06.20 p150
25 630 VD4 17.06.25 p150
( j 316 {630 VD4 17.06.32 pi50
‘ 16 1250 VD4 17,12.16 p150
20 1260 VD4 17.12.20 p150
25 1250 VD4 17,12.25 p150
315 1260 VD4 17.12.32 p160
16 630 VD4 17.06.16 p210
20 630 VD4 17.08.20 p210
25 630 VD4 17.06.25 p210
31.8 630 VD4 17.06.32 p210
16 1250 VD4 17.12.16 p210
20 1260 VD4 17.12.20 p210
7.5 25 1250 VD4 17.12.25 p210
315 1250 VD4 17.12.32 p210
40 1250 VD4 17.12.40 p210
50 250 VD4 17.12.50 p210
20 1600 VD4 17.16.20 p210
26 1600 VD4 17.16.26 p210
315 1600 VD4 17.16.32 p210
40 1600 VD4 17.18.40 p210
( ) 50 1600 VD4 17.16.50 p210
. 20 2000 VD4 17.20.20 p210
25 2000 VD4 17.20.25 p210
35 2000 vD4 17.20.32 p210
40 2000 VD4 17.20.40 p210
50 2000 VD4 17.20.50 p210
Helght of the clrowét-breaker.

TSEO0gx

oo

Width of the creuit-breaker,
Depth of the circuit-breaker.
Distance betwsen bottom and top terminal,
Distance between tha bottom terminal and the resting surface of the cirouit-breaker.
Pole horizontal centre distance.
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VD4 fixed circuit-breaker without bottom and top terminals (17.5 kV)

Ur Isc Rated uninterrupted current (40 °C} [A]
'H=461 H=589 H=599 H=610 H=635
D=424 D=424 D=424 D=459 D=459
" KA u/1=205 uf=310 uf=310 uA=310 =310 iCircuit-breaker type
l/g=217.5 /g=238 /g=237.56 l/g=237 l/g=237.5
P=180 {P=210 {P=275 iP=210 [P=275 |P=160 iP=210 |P=275 P=2i10 {P=275 iP=275
W=450 {W=570 iW=700 {W=570 {W=700 {W=450 [W=570 |W=700 W=600 |W=750 =750
16 630 VD4 17.06.16 p275
20 630 VD4 17.06.20 p275
25 ie30 VD4 17.08.25 p275
315 630 ) VD4 17.06.32 p276
16 1250 VD4 i7.12.16 p275
20 1250 VD4 17.12.20 p275
25 1250 VD4 17.12.25 p275
31.5 1250 VD4 17.12.32 p275
40 1250 VD4 17.12.40 p275
50 1250 VD4 17.12.60 p275
20 1600 VD4 17.16.20 p275
25 1600 VD4 17.16.25 p275
31.5 1600 VD4 17.16.32 p275
40 1600 VD4 17.16.40 p275
17.5 50 1600 VD4. 17.16.60 p276
20 2000 VD4 17.20.20 p275
25 2000 VD4 17.20.25 p275
31.5 2040 VD4 17.20.32 p275
40 2000 VD4 17.20.40 p275
50 2000 VD4 17.20.60 p275
20 ) 2500 VD4 17.25.20 p275
25 2500 VD4 17.25.26 p278
315 ' 2500 VD4 17.26.82 p275
40 2500 VD4 17.25.40 p275
60 2600 VD4 17.25.60 p275
20 3160 VD4 17.32.20 p275
25 3150 VD4 17.32,25 p276
315 3150 VD4 17.32.32 0276
40 3150 VD4 17.82.40 p275
50 3150 VD4 17.32.60 p275
H = Helght of the clrcuit-breaker.
W = Width of the dreult-breaker.
D = Dopth of the cirouit-breaker
ul = Distance between bottom and top termmnal,
g = Distance between the bottom terminal and the resting surface of the clrouit-breaker,
P = Pole horizontal centre distance.
(1) Up to 4000 A with forced ventilation
Hi '
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2. Selection and ordering
Fixed circuit-breakers

VD4 fixed circuit-breaker without bottom and top terminals (24 kV)

uUr Isc Ratad uninterrupted current (40 °C} [A]
H=631 H=642
D=424 D=424
" KA =310 ' uA=310 Circuit-breaker ‘typa
Vg=282.6 l/g=282.5
P=210 P=275 P=275
W=570 W=700 W=700
16 G630 VD4 24,0616 p2t0
20 630 VD4 24.06.20 p210
25 630 VD4 24.06.25 p210
} 16 1250 VD4 24.12.16 p210
u 20 1250 VD4 24.12.20 p210
25 1250 VD4 24.12.25 p2t0
316 11260 VD4 24.12.32 p210
16 630 VD4 24 068,16 p275
20 630 VD4 24.08.20 p278
25 630 VD4 24,06,25 p275
i6 1250 VD4 24,1216 p275
24 20 1250 VD4 2412.20 p276
25 1250 VD4 24.12.25 p275
16 1600 VD4 24.16.16 p276
20 1600 VD4 24.16.20 p275
25 1600 VD4 24.16.25 p275
31.56 1600 VD4 24.16.32 p276
16 2000 VD4 24.20.16 p276
20 2000 VD4 24,20.20 p275
25 2000 VD4 24,20.25 p275
31.5 2000 VD4 24.20.32 p275
25 2500 VD4 24.25.25 p275
I 31.6 2500 VD4 24,25.32 p275
A H = Hslght of the clrcuit-breaker.
W = Width of the circuil-breaker,
D = Depih of the circuit-breaker.
wf = Distance between bottom and top terminal,
Ilg = Distance botween the boitom terminal and the resting surface of the circuit-breaker.
P = Pole horizontal centre distance.
22
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VD4 fixed circuit-breaker without bottom and top terminals (36 kV}

Ur Isc Rated unirterrupted current (40 °C} [A]
H =876
L =786
P =478.5
kv kA o Circult-breaker type
I/g = 428.6
i=275
20 1250 A ) VD4 36,12.20 p275
25 1260 A VD4 36.12.25 p275
31.6 1250 A VD4 36,12.32 p275 ]
20 1600 A VD4 36.16.20 p275 (
25 1600 A VD4 36.16.25 p275
36 31.5 1600 A VD4 36.16.32 p275
20 2000 A VD4 36.20.20 p275
25 2000 A VD4 36.20.25 p275
31.5 2000 A VD4 36.20.32 p27§
20 ' 2500 AW iVD4 36.25.20 p275
25 2500 A 10 VD4 36.25.26 p275
31.5 - 2500 A} VD4 36.25.32 p275
H = Height of the circuft-breaker,
W = Width of tha circuit-breaker,
D = Depth of the clrouit-breaker.
wi = Distance between bottom and top termingl.
Vg = Distance between the boltom terminal and the resting surface of the clreuit-breaker,
P = Pole horizental centre distance.
(1) = 2500 Arated current guaranteed with forced ventiation.

Standard fittings of fixed circuit-breakers

The baslic versions of the fixed circuit-breakers are three-pole

and fitted with:

~ EL type manual operating mechanism

— mecharical signalling device for closing springs charged/
discharged

— mechanical signalling device for circuit-breaker open/closed

— closing pushbutton, opening pushbutton and operation
counter

- set of ten auxiliary circuit-breaker break/make contacts

Note: with the group of ten auxiliary contacts supplied as standard and the
maximum number of electrical applications, three break contacts (signaliing
cirult-breaker open) and five make contacis (slgnalling clreuit-breaker
closed) are avallable,

~ lever built into operating mechanism for finsar lbading of
closing spring.

VD4 - up to 24 kv




2. Selection and ordering
Withdrawable circuit-breakers

Withdrawable version circuit-breakers
for UniGear ZS1 switchgear (12 kV) (%)

Circult-breaker VD4/P 12
Standards IEC 62271-100 1
Rated voltage. Urfiv)i12 (%
(4 fQ\ated Insulation voltage Us[kv]i12
Aithstand voitage at 80 Hz ’ Ud {1 min) [kV] 28
Impulse withstand voltage Up [kV] 75
Rated frequency fr [Hz] i 50-60 -
Rated normal current (40 °C) 1 Ir [A] 630 1260 1260 1250 1250 1600 1600
18 16 - — — - -
20 20 — — - 20 20
Rated breaking capacity . lsc [kA) 25 25 = — - 25 25
{rated short-circutt breaking current symmetdcal) 31.56 315 — — — 315 315
— — 40 40 — — —
— — — — 50 — —
16 16 - — — - —
20 20 — — - 20 20
N , 26 25 - — — 25 ©i25
Rated short-time withstand current (3s) tk [kA) 316 g - - - AE ik
— - 40 40 — — —
40 40 — — —_ — —
50 &0 — - — 50 &0
. 63 - 63 - — — 63 63
‘ ~Makmg capacity Ip [kA] 80 B - - - a0 50
(‘ 3 — - 100 100 - - -

- — — — - 125 — —
Operation sequence [0-088-CO-155-C0]ie . . . . . .
Opening time [ms}i33 ... 60 -
Arcing time [ms]i10... 15 8
Total breaking time [ms]:43 ... 75
Closing time Ims] 30 ... 60
' Fle H [mm) ; 628 628 601 694 694 691 601
mmum W [mm] | 503 03 653 853 681 653 853
dimensions H D [mm] ; 662 662 641 642 643 642 842,

Pale distance P [mm] 150 160 210 276 210 210 278
Walght ' kgli1i6 116 174 176 180 160 166\&(\5@ /

. ) ) TNi7a12() 174120 i— - — T415F) (741
Standardised table of dimensions wen - Goasgar T o0anmeD j00aAA - - \\ N
Qperating temperature [FCli-5..4+40 \’{ \
Tropicalization IEC: 60068-2-30, 60721-2-1} Vo
Electromagnetic compatibility 1EC: 62271-14+»

{1} Rated curent guaranteed with dlrcult-breaker Instalied in UniGear Z51 switchgear and with 40 °C amblent temperature.
{2) Up to 4000 A with forced ventilation.
(3) Poles in polyamide
{4} Avaiiable In 10 KV voltage version in accordance with GOST standards
{5) On request, the closing spring can be loaded by means of a removable crank handle outside operating mechanism
(instead of inear loading, only possivle with the door open, by means of a fever bult into the front of the operating mechanism).
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) 50-60
1600 1800 1600 1600 2000 2000 2000 2000 2500 2500 3150 @ 3i50@
— — - — 20 20 — — 20 - 20 —
— — - — 25 25 — — 25 - 25 —
- — - - 31.5 315 - — 31.5 — 3.5 -
40 40 — - 40 40 — — 40 — 40 -
—_ — 50 50 — - 60 80 — 50 — 50
- — — — 20 20 — - 20 — 20 —_
- — — - 25 26 - — 25 — 25 —
- - — - 31.5 31.5 - - 1.5 - 31.5 - ]
40 40 - - 40 40 - — 40 — 40 -
— — 50 50 — — b0 50 - &0 — 50
- - - — 50 50 - - 50 - 50 —
— — -~ — 63 63 — — 63 - 63 —

....... S o - = = 80 80 - - 80 - 80 -

........ Y1100 100 - - 100 100 — — 100 - 100 —

R - 125 125 — — 25 125 - 125 — 125
[ ] - » L] » L] a [ ] * a L) L]
33 ..60
10..15
43...78
30 ...60
691 691 691 681 691 691 691 6591 691 691 730 742
653 853 681 863 653 853 681 853 853 853 853 853
B41 642 643 643 542 642 643 843 640 643 640 643 A
210 275 210 276 210 275 210 . 275 275 275 275 275 /f
174 178 180 193 160 166 190 205 186 225 221 240 {~
- — - — 7415(%) 741809 — — 74170 - - -
003284[%) 1003286(% ;003444 1003445 | — — 003444 1003445 {— 003446 1000153() ;00844F |
-5, +40 L
[
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2. Selection and ordering
Withdrawable circuit-breakers

Withdrawable version circuit-breakers
for UniGear ZS1 switchgear (17.5 kV) (%)

Circuit-breaker VD4/P 17
Standards IEC 62271-100 3 +
" " YRated vaitage Ur [kV]i 17,5
.—+Rated insulation voltage Us [kV]{ 17,6
Withstand voltage at 50 Hz Ud (1 min} [kV] | 38
{ Impulse withstand voltage Up [kV]:95
Rated frequancy fr [Hz]  60-60
Rated normal current {46 °C) ¥ Ir [A] i 630 1250 1250 1250 1250 1600 1660
16 18 - — — - -
20 20 - - — 20 20
Rated breaking capacity _ Is6 [kA) 25 25 - — = 25 25
{rated short-circuit breaking current symmetrical) 3,6 31,5 — —_ — 31,56 31,5
— — 40 40 - — —
— — — — 50 —_ —
18 16 — — — — —
20 20 — — - 20 20
Rated short-time withstand current (3s) I oAy 2 22 - - - 22 2
31,5 31,5 — — — 31,5 31,5
— — 40 40 — — -
—_ _— — - 50 — -
40 40 — — — - —
50 50 — - — 50 50
( .‘ ']Making capaocity Ip [kA) 63 63 - - - 83 &a
v 80 80 — — - 80 80
- — 100 100 — — —
— — — - 126 — —
Operation gequence [0-0.35-C0-16s-COie . . . . . A
Qpening time [ms] {33 ...60
Arcing time [ms]:10 ... 15
Total breaking time ims)i43..75
Closing time [ms]i30...80
PIP H [mm) 632 632 891 621 §2691 691 691
m,)f;ﬂum W [mm] | 503 503 853 863 881 653 853 [\
dimonslons H D [mm] i 664 664 641 642. 843 642 642 R
Pala distance P [mmj 160 160 210 275 210 210 ors \ /TN
Weight [xg):i 116 116 74 176 1180 160 166
Standardised table of dimenslons ng '1412(3) 1412(3} 0—03284(3) c.)—03286(3) ;03444 7_‘“5(3] :fjﬁﬁfsl |
Opsrating temperature . [°Cli- 6 ... + 40
Troplcalization 1EC: 60068-2-30, 680721-2-1: 9
Electromagnetic compatibility IEC: 62271-11"

{1) Rated current guaranteed with tircuit-breaker installed in UniGear 281 switchgear and with 40 °C amblent temperature.

{2) Up 1o 4000 A with foroed ventilation,
{3) Poles in potyamide

(4) On request, the ciosing spring can be loaded by means of a removable erank handite pulslde operating mechanism
(instead of finear loading, orly possible with the door open, by means of a lever built into the front of the operatingmechanismy),
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L]
) 17,5
- 17,6
38
95
50-60
1600 1600 1600 1660 2000 2000 2000 2000 2600 2600 3150@  i3160@
— - — - 20 20 = - 20 - 20 — )
— — — - 26 25 — - 25 — 25 -
— — - — 31,5 31,5 — — 415 - 315 -
40 40 — — 40 40 — - 40 - 40 —
— - 50 50 — — 50 50 - 50 — 50
— — — — 20 20 - - 20 = 20 —
- — — — 25 25 - — 25 - 25 —
______________ — — - — 31,5 31,5 — - 31,6 — 31,5 —
40 40 — = 40 40 — - 40 - 40 —
- — 50 50 — — 50 50 — 50 - 50
- — — - 50 60 - - 50 — 60 —
..... R - - = 63 63 - - 63 - 63 =
Ao — — - 80 80 — — 80 — 80 —
100 100 — - 100 100 — — 100 - 100 —
- — 125 125 - — 125 125 — 125 — 125
- » [ ] - - . - L] L] - . -
I
10... 15 ]
43 .75
30...60
691 691 691 691 691 631 691 691 691 691 730 742
653 853 681 853 653 853 681 853 853 853 853 853
641 642 643 43 642 542 643 643 640 643 640 843) |
210 275 210 275 210 275 210 275 275 275 275 2750 A
174 176 180 193 160 166 190 205 186 225 221 240 \/
— — - — T4IBE) 74160 | — - TATE 1 — — 3\
003284() [003286() 003444  :008445 |- - 003444 1003445 | — 003446 ! 000153F) 003444~
~5..,+40
L]
: _'-‘—"-—-_“_——.___._
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2. Selection and ordering

\Nithdlrawable circuit-breakers

Withdrawable version circuit-breakers
for UniGear ZS1 swiitchgear (24 kV) ()

Circuit-breaker VD4/P 24
Standards IEC 62271-1001 +
“Rated voltage Ur [KV}: 24
-“Rated Insulation voltage Us [kV}: 24
Withstand voltage at 50 Hz Ud (1 min) [kV}i 50
Impulse withstand voltage Up [kV}i125
Rated frequency fr [Hz}  50-60
Rated normal current (40 °C) Ir [A}iB30 630 1250 1250 1600 2000 52500 B 31508
16 16 16 16 16 16 18 -
Rated breaking capacity 20 20 20 20 20 20 20 -
(rated short-circuit breaking current Is¢ [kA]
symmetrical) 26 25 25 25 25 25 25 -
- - 31,6 31,5 31,6 31,6 31,6 31,5
16 16 16 16 16 16 i6 -
Rated short-time withstand current (3s) Ik [kA) 20 29 20 29 20 29 20 -
28 25 25 25 25 25 25 -
- - 31,6 31,6 31,5 31,5 31,5 31.5
40 40 40 40 40 40 40 -
Making capéctty o kAl 50 50 50 80 50 {50 50 -
63 63 63 63 63 63 83 -
- - 80 80 80 80 80 80
Operation sequence [0-03s-CO-165-CO]i* ' . . . . i .
= Opening time [ms}i33...60
/Ascing time {ms)i10 ... 16
Total breaking time {ms)i43..75
Closing time [ms]$30... 80
H [mm}i 704 794 794 794 :;838 838 838 838
:;‘Lagf;ﬂum W {mm) | 653 853 653 853 853 853 853 853
dimensions D [mm] | 802 802 802 802 790 790 790 780
Pole distance P [mm] {210 275 210 275 275 275 276 275
Weight [<g}i 140 148 140/148 4 {148 298 228 228 o977
. X TNi7413 7414 7413 7414 7418 7418 7418 -
Standardised tabls of dimensions
1VCDi- - 0001788 1000174 ¥ i~ - - Q00177
Operating temperature [°Cli- 6 ... + 40
Tropicalization 1EC: 60068-2-30, 60721-2-1 i«
Electromagnstic compatibility IEC: 62271-1:«

(1) Rated current guaranteed with circuit-breaker installed in UniGear Z81 switchgear and with 40 °C ambient temperature.
{2) 2300 A rated curment guaranteed with natural ventitation; 2500 A rated cumrent guaranteed with forced ventiation.
{3) 2700 A rated current guaranteed with natural ventilation; 3150 A rated current guaranteed with forced ventiation.

{4) 1.5 KA varsion,

{5} On requast, the closing spring can e loaded by means of a removable crank hande outside operating mechanism
{instead of linear loading, only possiole with the door open, by means of a lever built Into the front of the cperating meachanism),
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General characteristics of withdrawable circuit-breakers

for UniGear ZS2 and PowerCube modules (36 kV)

Clrcuit-breaker

VD4/W 36

Standards [EC 62271-100 i
Rated voltags Ur[kv]: 36
Ratad insulation voltaga Us {kv]; 36
Withstand voltage at 50 Hz Ud {1 min) [k} 70
Impulse withstand voltage Up [kV)i170
Bated frequency fr [Hz] : 80
Rated normal current {40 °C} Ir [A)i 1260 1600 2000 2500 {)
. . 20 20 20 20
Eaatteeg sblngt‘fggcfl?tpl?rigﬁng current symmetrical) Isc tkA] | 25 28 25 25
31.56 31.5 31.5 31.5
20 20 20 20
Rated short-time withstand current (3s) Ik [ka] {25 25 25 25
31.5 31.5 31.5 315
50 50 50 50
Making capacity Ip (kA): 63 63 63 63
80 80 80 80
Operation sequence [0-085-C0O-165-CO]ie . fe fv
Cpening time [ms]i33 ... 60
Arcing time [ms]i10... i85
Total breaking tims -[ms)ia5 ... 75
Closing time [ms}i30 ... 60
PP H [mm] {973 ig7a jorg i973
g"va;’;g‘lum W [mm) ] 842 842 842 842
dimensicns H D [mm]i788 788 788 788
Pole distance P [mm)i 278 275 275 275
Waight {kg] : 230 230 230 230
Standardised table of dimenslons TN 1VYN300901-KG | 1VYN300S01-KG | 1VYN300Q01-KG | 1VYN300901-KG
Operating termperature [PCli-5..+40
Troplealization IEC: 60068-2-30, 60721-2-1i+s
Electromagnetic compatibility 1EC: 62271-1 ]«

{1) Up to 2500 A with forced ventilation.
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2. Selection and ordering
Withdrawable circuit-breakers | ~

Types of withdrawable version circuit- breakers available for UniGear ZS1 SWItchgear
Complste the circuit-breaker selected with the optional accessories indicated on the following pages.

VD4 (12 kV) withdrawable circuit-breaker

Ur Isc Rated uninterrupted current (40 °C) [A]
W=850 W=800 W=1000 iW=1000 {W=1000
v KA P=150 P=210 P=275 P=275 P=275 Circuit-breaker type
u/l=205 u/l=310 u1=310 uA=310 w/1=310

( N =35 =79 =79 =109 =109
; 16 630 VD4/P 12.06.16 pi60
20 630 VD4/P 12.06.20 pi60
25 630 VD4/P 12.06.26 pi50
316 {630 VDA/P 12.06.32 pi60
16 1250 ' VD4/P 12,12.16 pi50
20 1250 VD4/P 12.12.20 pi80
25 1260 VD4/P 12,12.25 pi50
315 {1250 VD4/P 12.12.32 pi80
40 1250 VD4/P 12,12.40 p210
60 1250 VD4/P 12.12.50 p210
20 1600 VD4/P 12,16.20 p210
25 1600 VD4/P 12.16.25 p210
315 1600 VD4/P 12.16.32 p210
40 1600 VD4/P 12.16.40 p210
50 1600 VDA/E 12.16.50 p210
12 20 2000 VD4/P 12.20.20 p210
25 2000 VD4/P 12.20.25 p210
315 2000 VD4/P 12.20.32 p210
( -~) A0 | '2000 ‘ : VD4/P 12.20.40 p210
; 50 {2000 VD4/P 12.20.50 p210
40 1260 VD4/P 12.12.40 p275
20 1600 VD4/P 12,16,20 p275
25 1600 VD4/P 12,16.25 p276
316 1600 VD4/P 12,16,32 p275
40 1600 ' VD4/P 12.16.40 p275
50 1600 VD4/P 12,16,50 p275
20 2000 VD4/P 12.20.20 p275
25 | 2000 VDA/P 12.20.25 p275
315 2000 VD4/P 12.20.32 p275
40 ) 2000 VD4/P 12.20.40 p275
50 2000 VD4/P 12.20.60 p275

W =Switchboard vidth,

P =Pole herizonta! centre distancs.

ufl = Distance between bottom and {op terminal,
o = DHameter of tha isolating contact.

DPH0 S P
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VD4 {12 kV} withdrawable circult-breaker

Ur Isc Rated uninterrupted current {40 °C) [A]
W=650 W=800 W=1000 =1000  iW=1000
kv KA P=150 P=210 P=275 P=275 P=278 Circuit-breaker type
u/1=205 /=310 u/l=310 w1=310 ul=310
=35 9=79 a=798 =108 =109
20 2500 VDA4/P 12.25.20 p275
25 2500 VD4/P 12,25.25 p275
.3115 2600 VD4/P 12.25.32 p275
40 2500 VD4/P 12.25.40 p275
12 80 . 2600 VD4/P 12.28.50 p275
20 3150 VD4/P 12.32.20 p275
25 3150 M VD4/P 12.32.26 p275
31,5 3160 M VD4/P 12.32.32 p275
40 31500 VD4/P 12.32,40 p275
50 ' 3t600 VD4/P 12,32.50 p275

W = Bwitchboard width,

P =Pole horizenta! centre distance.

ul = Distance between botiom and top terminal,
8 = Diameter of the isolating contact,

(1} Up to 4000 A with ferced ventitation.




2. Selection and ordering _ T

Withdrawable circuit-breakers

VD4 (17.5 kV) withdrawable circuit-breaker for UniGear Z51 switchboard

Ur Isc Rated uninterrupted current {40 °C) [A]
W=650 W=800 W=1000  iW=1000 {W=1000
W A P=150 P=210 P=275 P=275 P=275 Glrcuit-breaker lype
=205 =310 u=310 ufi=310 u=310
@=356 =79 o=79 =109 p=109
16 630 VD4/P 17.06.16 p180
20 630 VDA/P 17.08.20 p150
25 630 VDA/P 17.05.25 p150
315 1830 VD4/P 17.08.32 p150
16 1250 VD4/P 17.12.16 p160
( j 20 11250 VD4/P 17.12.20 pi50
- 25 1250 VD4/P 17.12.25 p150
315 11250 VD4/P 17,12.32 p150
40 1250 VD4/P 17.12.40 p210 .
50 1250 VDA/P 17.12.50 p210
20 1600 VD4/P 17.16.20 p210
25 1600 VDA/P 17.16.25 p210
316 1600 VD4/P 17.16.82 p210
49 1600 VD4/P 17.16.40 p210
60 1600 VD4/P 17.16,50 p210
176 i20 2000 VD4/P 17.20.20 p210
25 2000 VD4/P 17,20.25 p210
31.6 2000 VD4/P 17.20.82 p210
40 2000 VD4/P 17.20.40 p210
50 2000 VD4/P 17.20.50 p210
40 i £1260 VD4/P 17.12.40 p275
20 1600 VD4/P 17.16.20 p275
26 1600 VD4/P 17.16.25 p275
315 1600 VD4/P 174632 p276
40 1600 VD4/F 17.16.40 p275
60 £1800 VD4/P 17.16,50 p275
20 2000 VD4/P 17.20.20 p276
25 2000 VD4/P 17,20.25 p275
31.6 2000 VD4/P 17.20.32 p275
40 2000 VD4/P 17.20.40 p275
50 2000 VD4/P 17.20.50 p275

W = Swilchboard width.

P = Pole horizontal centre distance,

uA = Distance betwesn bottom and top terminal,
e = Diameter of the isolating contact,




adliih.

VD4 (17.5_1@) withdrawable circult-breaker for UniGear ZS1 switchboard

Rated uninterrupted current (40 °C) [A]

Ur IsG -
~ jW=B50  IW=800  iW=1000 [W=1000 |W=1000
v | iP=180 P=210 P=275 P=275 =276 Circult-breaker type
L. 1UA=205  uA=810  iuA=810  [uA=310 |uA=310
- =38 =79 o=79 6=100 - |p-109
20 2500 VD4/P 17.25.20 p2756
25 2500 VD4/P 17.25.95 p276
31.5 2600 VD4/P 17.25.32 p276
40 2500 VDA/P 17.96.40 p276
75 159 2500 VD4/P 17.25.50 p276
20 3160 VD4/P17.82.20p275
25 3150M  IVD4/P 17.32.95 p275
31.5 3160 % IVD4/P 17.82.32 p27s
40 31501 IVD4/P 17.32.40 p275
50 315001 IVD4/P 17.32.60 p275

W = Switchboard width,
P = Pole horizontal centre distance,

ul = Distance batween bottom and top terménal,

@ = Diameter of ihe Isolating contact,
{1) Up to 4000 A with forced ventiation,




2. Selection and ordering- - .

Withdrawable circuit-breakers . . ...
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Switehbeard LT T T

e

VD4 (24 kV) withidrawable cifuif:bi&aker for UniGiear 251
Ur Isc Rated uninterrupted current {40 °C} [A]
W=800 W=1000  jW=1000  |W=1000
. KA P=210 =075 P=275 P=075 Circuit-breaker type
uA=310 uA=310 WI=310 w1=310
=35 =35 =79 =108
16 630 VD4/P 24,06.16 p210
20 630 VD4/P 24,06.20 p210
25 T30 N C U iVDAP 24.06.25 p210
16 1250 VD4/P 24,12.16 p210
20 1250 VDA4/P 24,12,20 p210
( j 25 1250 VD4/P 24,1225 p210
e 315 1250 VDA/P 24.12.32 p210
16 630 VD4/P 24,0616 p275
20 630 VD4/P 24,06.20 p275
25 630 VDA/P 24.06.25 p276
16 1250 VD4/P 24.12.16 p275
20 1250 VD4/P 24.12.20 p275
25 1250 VD4/P 24,12.25 p275
24 31.5 1250 VD4/P 24,1232 p275
16 1600 VD4/P 24.,16,16 p275
20 1600 VD4/P 24.16.20 p276
26 1600 VD4/P 24,16,25 p275
315 1600 VD4/P 24.16.32 p275
16 2000 VD4/P 24.20.16 p275
20 2000 VDA/P 24.20.20 p275
25 2000 iVDA4/P 24.20.25 p275
315 2000 VD4/P 24,2032 p275
16 2300 ™ VDA/P 24.25.16 p275
20 2300 " VD4/P 24.25.20 pR75
25 2300 M VD4/P 24,25.25 p275
31.6 2300 M IVDA/P 24,26.32 p275
316 2700 @ IVDA/P 24,982,832 p275

W = Switchboard width,

P = Pole horizontal centre distance,

w1 = Distance batween bottom and top terminal.

o = Diamster of the Isolating contact,

{1) 2500 A rated current guaranteed with forced ventiation,
(2} 3150 A rated current guaranteed with forced ventiation,




VD4 (36 kV} withdrawable circuit-breaker

Ur Isc Rated uninterrupted current {40 °C) [A]
H =951
D =788
W=778
kV kA e Circult-breaker type
2 =399
P=275
20 1250 A VD4/W 36.12.20 p275
25 1250 A VD4/W 36.12.25 p275
RERS 1250 A ; VD4/W 36.12.32 p275 .
20 1600 A VD4/W 36.16.20 p275 (
25 1600 A VD4AW 36.16.25 p275
36 31.5 1600 A YD4/W 36.16.32 p275
20 2000 A VD4/W 36.20.20 p275 = Helght of the cirouit-breaker.
25 2000 A VDA/W 36.20.25 p276 = Depth of the dircuit-breaker.
W Width of the circuit-breaker,
315 2000 A VD4/W 36.20.32 p275 ul = Distance between boltom and top terminal,
20 2800 A (') 1VD4/W 36.25.20 p275 @ = Diameter of tha Isolating contact.
25 2500 A () I VD4/W 36.26.25 p275 (F;} ) Z?gohgﬁ?:é&mﬁggf;iﬁeéd wiith forced
31.6 2500 A () iVDA/W 36.25.32 p275 ventitation

— lever bullt Into operating mechanism for linear loading of
closing spring

— isolating contacts

— cord with connector (plug only) for auxiliary circuits, with
striker pins which does not allow the plug to be inserted
Into the sockst if the rated current of the circuit-breaker is
lower than the rated current of the panel

Standard fittings of withdrawable circuit-breakers
for UniGear Z51, Z82 switchgear and similar panels

The basic varsions of the withdrawable circuit-breakers are

thres-pale and fitied with:

~ EL type manual operating mechanism

~ mechanical signalling device for closing springs charged/
discharged

mechanical signalling device for circuit-breaker open/closed
closing pushbutton

opening pushbutton

operation counter

set of ten circuit-breaker open/closed auxiliary contacts
Noter with the group of ten awdiary contacts supplled as standard and the
maximum number of electrical applications, three break contacts (signafiing
circult-breaker open) and four make contacts (signatfing clrcutt-breaker closed)
are avallable.

[

VD4 - up to 24 kY

VD4 with poles in péillyamide

1

- racking-out/in lever (the quantity must be defined according
to the number of pieces of apparatus ordered)

~ locking electromagnet in the truck (compulsory for ABB
switchgear). This device prevents racking the circuit-breaker
inta the switchgear with the auxiliary circuits disconnected
{plug not inserted in the socket}

-~ door Interlock (compulsory for ABB switchgear); this device
prevents racking the circuit-breaker into the switchgear
when the switchgear door is open.

VD4 - 36 kV

aapmwmmn\
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2. Selection and ordering

Withdrawable circuit-breakers

Withdrawable version circuit-breakers
for PowerCube modules (12 kV) (°)

Circult-breaker VD4/P 12 VD4/W 12 (%)
PowerGube module | PB1 PB2
+ \Standards IEC 62271-100 1 * M
{ /Rated voltage Ur k112 () 12'(9
Rated insulation voitage UskVli12 12
Withstand voliage at 50 Hz Ud (1 min} [kv]i28 28
Impulse withstand voltage Up [kV]i75 75
Rated frequency fr [Hz] : 50-60 50-60
Rated normal current (40 °C) ¢ Ir {A] 630 1250 630 1250
16 16 16 16
Rated broaki . 20 20 20 20
ated breaking capac
(rated short-ci?cu?tpbrer;iing Isc [kA} 2 25 20 2
current symmetsical) 315 315 316 315
15 16 16 18
20 20 20 20
Hgted short-time Ik [kA) 25 25 25 25
withstand current (3s) 31.5 31.5 316 31.5
40 40 40 40
50 50 50 50
! . 63 83 63 63
, ~-~. Making capacity Ip (%A] a0 &0 a0 80
Operation sequense [0-03s8-C0-165-CQ)is .
Openlng time {ms]i33 ... 60 33...60
Arcing time [ms):10... 18 10 ... 16
Total breaking time [ms}id3...76 43 .76
Closing time [ms] {30 ... 60 30...60
. s H [mm] ; 628 628 691 691
gﬁvaef;‘l“m 5 W [mm] | 503 503 653 853
dimensions H D [mm}i 662 662 642 642
yram Pole distance P [mm] ; 150 150 210 210
Weight [kg)i 116 116 135 135
Standardised table of dimensions TN:74120) 120 74200 74200
1VCD§ — — - —
Operating temperature [*Cli=6 .. + 40 -5..+40
Tropicalization IEC: 60068-2-30, 60721-2-1: .
Electromagnetic compatibility IEC: 62271-11+ .

{1) Rated current guaranteed with tlrouit-breaker instalted In PowerCube enclosure and with 40 *C amblent temperature

{2) Up to 4000 A with Torced ventilation.
{3) Poles In polyamide

{4) Avellatie In 10 KV voltage verston in accordance with GOST standards
[5) Cn request, the ¢losing spring can be lcaded by means of a removatle crank hand'e outside operating mechanism
finstead of linear loading, only possiole with the door open, by means of a lever bult into the front of the operating mechanism),

(6) VD4/W does not need Instlation for the feed-thwough and tufp contacts in modula P82, On request, the same cireant-preaker with insutated feed-througl _. X
contacts 1 avatabls for instaliation in enclosures rot produced Dy ABB {version VD4/PW), y
e —
[}
36
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VD4/P 12 VD4/W 12
PB2 PB3 PB3
[ ] [ [ ]
1209 12 (9 1209
12 i2 12
28 28 28
75 75 75
50-60 50-60 50-60
1250 1250 1600 1800 1600 2000 2000 2600 2500 31608
— — 20 — — 20 — 20 - 20
— — 25 — — 25 — 25 — 25
- — 31.5 — - 31.6 — 315 — 31,5
40 — — 40 — 40 — 40 - 40
— 50 — — 50 — 50 —_ 50 —
— — 20 — - 20 — 20 - 20
— - 25 — — 25 - 25 — 25
— — 31.5 - — 315 — 31.5 o 31,5
40 — — 40 — 40 — 40 — A0
- 50 — — 50 — 50 — 50 —
— — 50 - — 50 — 50 — 50

..... - - 63 — — 83 — 63 - 63
— — 80 — — 80 — 80 — 80
100 - - 100 - 100 - 100 — 100
— 125 — — 125 — 125 — 125 —
L . *
33.. 60 33... 60 33... 60
10...15 10... 15 10...15
43..75 43 .. 75 43..75
30 ... 60 30 ... 60 30 ... 60
691 691 691 691 691 890 691 691 691 730
653 681 653 653 681 653 681 853 853 853
641 643 642 641 643 642 643 640 643 640
210 210 210 210 210 210 210 276 275 275
174 180 160 174 180 160 190 186 225 221
— — 7415 (9 — — 7415 (% - 7417 (8 — —
003284 (3 ;003444 - 003284 (3 003444 — 003444 — 003445 000152 (%
-5 .. +40 -6, 440 -5,.+40




2. Selection and ordering
Withdrawable circuit-breakers

Withdrawable version circuit-breakers
for PowerCube modules (1 7.5 kv) (%

Clrcult-breaker VD4R 17 VD4/W 17 (9
PowerGube module i PB1 PB2
T Standards IEG 622711001+ .
Rated voliage Ur [kV] 17,5 17,6
Rated insulation voltage Us [kV]i17,5 17,5
Withstand voitage at 50 Hz Ud (1 min) [kV] i 38 38
mpulse withstand voltage Up [kV]; 95 95
Rated frequency fr [Hz] : 50-60 50-60
Rated normat current (40 °C} Ir [A]; 630 1250 630 1250
16 18 18 i6
Rated breaki 20 20 20 20
e oot s z 2
current symmetrical} 315 81,5 315 31.5
16 16 16 16
20 20 20 20
Rated short-time Ik fkA) 28 25 25 © 128
withstand current (3s) 31,6 31,6 31,5 31,5
40 40 40 40
50 50 50 50
., ! 63 63 83 63
- Making capacity Ip [&A] P 6 s 50
Opasration sequence [0-0.835-C0O-1i6s-CO]i= .
Opening time [ms] {33 ... B0 33..60
Arcing time [ms]i10... 156 10...15
Total breaking time [ms}id43...76 43 .,.75
Closing time [ms]i30 ...60 30... 60
iy H [mm] i 628 628 691 691
mﬁ;um w [mm] 1 603 503 653 653 A
dimensions B D [mm] 662 662 642 842 2
T Pole distance P [mm] 150 60 210 210 (\
Welght (kgli 116 118 135 135 \\
Standardised table of dimensions INL7412 ) 20 T4200) 74200) U \l
1VCD | — - - - |
Operating temperature [°Cli-5...+ 40 ~6..+40 4
Troplcalization IEC: 60068-2-30, 60723-2-1i+ .
Electromagnstic compatibility [EC: 62271-1i« .

{1) Rated current guaranteed with circuit-breaker Installed in PowerGuba endlosura and with 40 °G ambblent temperalure,
(2) Up to 4000 A with forced ventilation,

(3} Poles in polyamida,

{4) On request, the clesing spring can be loaded by means of a removable crank hande outside operaling mechanism
{instead of inear loading, only possible with the door open, by means of a lever buiit Into the front of the operating mechanismj.
{5) VD4AN does not need insufation for the feed-through and tulip contasts in module PB2. On request, the same ¢ircuit-breaker with Insutated feed
and tufip contacts is avallable for instalfation in enclosures not produced by ABB (version VD4R,

- AP A
Y |




vD4/P 17 VD4/W 17
PB2 PB3 PB3
( i » . . 3
- 17,5 17,5 17,5
17.5 17,5 17,5
ag a8 38
95 95 95
50-60 50-60 50-50
“““ 1250 1250 1600 1600 1600 2000 2000 2500 2500 3150 @ 3150 ©
““““ _ - 20 — - 20 - 20 — 20 -
- — 25 — - 25 — 25 — 25 —
‘‘‘‘‘ — - 31,5 — — 31,5 - 31,5 — 31,5 —
_____ 40 - — 40 — 40 — 40 - 40 -
— 50 — — 50 — 50 — 50 - 50
______ — — 20 — — 20 — 20 - 20 —
— — 25 - - 25 — 25 - 25 —
- b~ 31,8 - b 31,5 - 31,6 — 31,5 =
. 40 . - 40 — 40 - 40 — 40 .
— 50 — - 60 — 50 — 50 —- 50
______ - — 5Q — — 50 — 50 — B0 —
— — 63 — — 68 - 83 — 63 —
— — 80 — — 80 - 80 - 80 —
,,,, 100 — — 100 — 100 - 100 — 100 -
‘‘‘‘‘ — 125 - — 125 — 125 — 125 — 195
777777 33...60 33 ... 60 33 .. 60
10...15 10.. 16 10...15
43 .. 75 43...76 43,75
30 ... 680 30 ... 60 30... 60
691 6o 691 601 691 590 691 601 691 730 894
853 681 653 653 681 653 681 853 853 853 853 |
841 643 642 641 643 842 643 640 843 640 843 |
“““““ 210 210 210 210 210 210 210 275 275 275 275 \
174 180 180 174 180 180 - 190 188 208 2921 240 V \
— — THEE i — THEE i 7470 - — — 3
003284 () 1003444 |— 003284 (%) 003444 i 003444 i— 003445 1000152 (7 003504
<5 .. +40 -5.. +40 -6 .. +40 v
- . [ ]
- . L ]

/
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2. Selection and ordering
Withdrawable circuit-breakers

Withdrawable version circuit-breakers

for PowerCube modules (24 kV) (%

Circult-breaker VD4/P 24 .
PowerCube madule i PB4 PBS
" Standards IEC 62271-100 | * .
‘Rated voltage Ur [kv} 124 24 )
ﬁated insulation voltage Us [kv]i24 24
Withstand votage at 50 Hz Ud (1 min) [xV] :50 50
Impulse withstand voitage Up [kV]i125 125
Rated frequency {r [Hz] i 50-60 50-80
hgted normat current (40 °C) 0 Ir (A} 830 1260 1600 2000 §25{}0 ®
i 16 16 16 16 16
fated breaking capacity o0 on 20 20 20
{rated short-clrcuit breaking 1z {kAJ
current symmetrical) 23 25 25 25 25
- 31.6 31,56 3156 31,56
16 16 16 16 16
Rated short-time Ik (<A) 20 20 20 20 20
withstand current (3s} 26 25 25 25 25
- 316 31,5 31,5 31,56
40 40 40 40 40
Making capacity Ip (kA €0 & %9 50 %0
63 63 63 63 63
- 80 80 80 80
Operation sequsnce [0-03s-CO-1585-COlie . . . .
Qpening time {ms]i83...60 33...60
f'}rclng time [ms]ii0... 15 10...18
Total breaking tims (ms)i43 ... 76 43..76
Closing time ) [ms]§30 ... 60 30 ... 60
P1e H [mm] | 794 794 838 838 B38
gﬂvzfglllum W [mm] 1653 653 853 853 853
dimensions H D [mm} {802 802 790 790 790
Pole distancs P [mm)i210 210 275 276 275
Woalght [kg] i 140 140/146 ® 228 228 228
. TNi7413 7413 7418 7418 7418
Standardised table of dimensions
1VCDi- 000173 ® - - -
Operating temperature [°Cli- 6. +40
Tropicalization [EC: 60068-2-30, 60721-2-1 1
Electromagnetic compatibility IEC: 62271-1i¢

(1) Rated cuent guaranteed with circuit-
{2) 2300 A rated uninterrupted current quaranteed with natural ventiation;

(3} 31.5 kA verslon,

{4) On request, the closing spring can be loaded by means of a#
{instead of incar loading, only possidle with the door open, by means of a [ever built

breaker Installed In PowerGube enclosure and with 40 °C ambient temperature.
2500 A rated current guarantead with ferced ventiation.

emovable crank handle outslde operating mechanism
nto the front of the operating mechanism).

63
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Types of withdrawable version circuit-breakers available for PowerCube modules
Complete the circuit-breaker selectad with the optional accessories Indicated on the followlng pages.

VD4 withdrawable circuit-breaker (12 kV)

ur Isc  iRated uninterrupted current (40 °C) [A]
W=650 W=750 W=750 W=1000
o KA P=150 P=210 P=210 P=275 Clrcuit-breaker type
ul=205 u/i=310 u=310 uA=310
2=36 e=36 9=79 2=109
18 630 VD4/P 12,08.16 p150
20 830 VD4/P 12,06.20 p150
25 630 VD4/P 12.06.25 p150
31.5  i630 VD4/P 12.06,32 pigD
16 1250 VDA/P 12,12,16 p150
20 1250 VD4/P 12.12,20 pi50
25 1280 VDA/P 12.12.25 p150
315 11250 VD4/P 12.12.82 p160
16 830 VD4/W 12.06.16 p210
20 630 VDA/W 12,06.20 p210
25 630 VD4/W 12,08.25 p210
315 830 VD4 12.06.32 p210
16 1260 VD4/W 12.12.16 p210
20 1250 VDA 12,12.20 p210
25 1250 VD4/W 12,12.25 p210
a1.5 1250 VDA/MW 12,12,32 p210
40 1250 VD4/P 12.12.40 p210
50 1250 VD4/P 12,12.60 p210
12 20 1600 VD4/P 12.16.20 p210
25 1600 VD4/P 12,16.25 p210
31.6 1600 VD4/P 12.16.32 p210
40 1600 VD4/P 12.16.40 p210
50 1600 VD4/P 12,1650 p210
20 2000 VD4/P 12.20.20 p210
Jigs 2000 VD4/P 12.20.25 p210
315 2000 VD4/P 12,20.32 p2i0
40 2000 VD4/P 12,20,40 p210
50 2000 VD4/P 12.20,60 p210
20 2500 VD4/P 12.25.20 p27s
25 2500 VD4/P 12.25.25 p275
31.5 2500 VD4/P 12.25,32 p2ys
40 2500 VD4/P 12,25.40 p275
50 2500 VD4/P 12,25.50 p275
20 31600 VD4/W 12.32,20 p275
25 3150 M VDA/W 12.52.25 p275
31.5 31500 VD4/W 12.32,32 p275
40 31500 VDA/W 12.32.40 p275
0] 3150 i VD4/W 12,32.50 p275

W = Enclosure width,

P = Pole horizontal centre distance,

uAl = Distance between bottom and top terminal,
2 = Diameter of the Isolating contact,

{1} Up to 4000 A with forced ventilation.

o~




2. Selection and ordering
Withdrawable Circuit~breake__rs

[T S,

VD4 withdrawable circuit-breaker (17.5 kV)

ur Ise Rated uninterrupted current (40 °C) [A]-
W=650 W=750 W=750 W=1000
kv KA P=150 P=210 P=210 P=278 Circuit-breaker type
u/l=205 uA=310 uf=310 ul=310
=35 v=35 a=79 »=109
16 630 VD4/P 17.08.16 p150
20 630 VD4/P 17.08.20 p150
25 630 VD4/P 17.08.25 p150
31.5 630 VD4/P 17.08.32 p150
16 1250 VD4/P 17.12,16 p150
20 1250 ’ VD4/P 17.12.20 p180
25 1280 VD4/P 17.12.26 p150
31.5 1250 VD4/P 17.12.32 p150
16 830 VD4/W 17.06.16 p210 .
20 630 VDA/W 17.06.20 p210
26 630 : VD4/W 17.08.26 p210
3.5 630 VD4 17.05,32 p210
16 12560 VO4/W 171216 p210
20 1250 VR4/W 17.12.20 p210 '
25 1250 VDA 17.12.25 p210 ‘
31.5 1280 VD4/W 17.12.32 p210 .
40 1250 VD4/P 17.12.40 p210
50 1250 VD4/P 17.12.50 p21C
20 1604 VD4/P 17.16.20 p21Q
175 28 1600 VD4/P 17.16.28 p210
31.5 1600 VD4/P 17.16,32 p210 -
40 1600 VD4/P 17.16.40 p210
&0 1600 : VD4/P 17.18.50 p210
20 2000 VD4/P 17.20.20 p210
26 2000 VD4/P 17.20.25 p210
(' S 31.6 2000 VD4/P 17.20.32 p210
40 2000 VD4/P 17.20.40 p210
50 2000 VD4/P 17.20.60 p210
20 - 12600 VDA/P 17.26.20 p275
25 2500 VD4/P 17.25.25 p275
31.6 2500 VD4/P 17.25.32 p276 .
40 2500 VD4/P 17.25.40 p276
50 2800 VD4/P 17.26.50 p275
20 31601 VD4/W 17.32.20 p275
26 3150 M VDA/MW 17.32.25 p276
31.5 3150 VD4AW 17.32.32 p275 -
40 31500 VD4/W 17.32.40 p275
50 3150 M VD4/W 17,3250 p275

W = Enclosure widih,

P = Pola horizontal centre distance,

u/l = Distance between bottom and top terminal,
© = Diameter of the Isolating contact.

{1} Up to 4000 A with forced venifiation,
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VD4 withdrawable circuit-breaker (24 kV)

Ur Isc Rated uninterrupted current (40 °C} [A]
W=800 iW=1000
P=210 P=275 Gircuit-breaker type
kv kA
u/1=310 uA=310
2=35 2=79
18 830 VD4/P 24,086,186 p210
20 630 VD4/P 24,06.20 p210
25 630 VD4/P 24,06.25 p210
16 1250 VD4/P 24,1216 p210
20 1250 VD4/P 24,12,20 p210
( L 25 1250 VD4/P 24,1226 p210
31.5 1250 VD4/P 24,1232 p210
16 1600 VD4/t> 24.16,16 p275
20 1600 VD4/P 24.16.20 p275
24 28 1600 VD4/P 24.16.25 p275
N5 1600 VD4/P 24,16.32 p275
16 2000 VD4/P 24.20.16 p275
20 2000 VD4/P 24.20.20 p275
25 2000 VD4/P 24.20.25 p275
31.5 2000 VD4/P 24.20.32 p275
18 23C0 0 VD4/P 24,2616 p275
20 2300 W VD4/P 24.26.20 p275
25 2300 @ VD4/P 24,285,258 p275
31.6 2300 W VD4/P 24,2532 p275

W = Enclosura widih.

P = Pola horizontal centra distance,

uAl = Distanca betwgen botlom and top terminal,

@ = Diameter of the Isolating contact,

{1} Up to 2500 A rated current guarantesd with forced ventilation.

( . Standard fittings of withdrawable circuit-breakers — racking-infout lever {the quantity must be defined according
“~  for PowerGube modules to the number of pieces of apparaius orderad)
The basic versions of the withdrawable circuit-breakers are — locking electromagnet in the iruck, This prevents the
always three-pole and fitted with: circuit-breaker being racked into the panel with the auxiliary
- EL type manual operating mechanism circuits disconnected (plug not inserted in the socket),
— mechanical signalling device for closing springs charged/ - door interlock ([compulsery for ABB switchgear); this datice
discharged prevents racking the circuit-breaker into the switchge

— mechanical signalling device for circuit-breaker open/closed when the switchgear door is open.
— closing pushbutton
— opening pushbution
— operation counter

— set of ten circuit-breaker open/closed auxiliary contacts
Nate: with the group of ten auxiiary contecls supplied as standard and the
maximum number of electrical applications, thres break contacts {signaling
circuit-breaker open) and four make contacts (signalling clrcvit-breaker closed)
are avaliiabls.

~ lever built Into operating mechanism for linear loading of
closing spring

— Isolating contacts b

— cord with connector {plug only) for auxiltary circulits, with a%i :
striker pin which does not allow the plug to be inserted et
into the sockat if the rated current of the clrcuit-breaker is
different from tha rated current of the panel

A—
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2. Selection and ordering
Withdrav_vable circuit-breakers

Withdrawable circuit-breakers for Z58:4

type switchgear (12 - 17.5 - 24 kV)

~ Circuit-breaker vD4/Z8
) Pane! without partitions  *
o Panel with partitions i —
Preussen Elekira - EON @ —
Widih [mm] i 850 850 650 650 BOO 800
Depthr [mm] i 1000 1000 . 1000 1000 1200 1200
Standards IEGC 62271-100:
Rated voltags Ur [kv]i12 12 175 17.6 24 124
Rated insulation voitage Us [kv] 12 12 17.5 17.5 24 24
Withstand voltage at 50 Hz Ud {1 min) [KV] ;28 28 38 38 50 50
Impulse withstand voltage ' Up ki 76 76 95 95 1126 196
Rated frequency fr [Hz]i 50-60
Rated normal current {40 °C) M Ir fA]: 630 1260 630 1250 630 1250
Rated breaking capacity - - - - 16 16
(rated symmetrical lsc kA}§ 20 20 20 20 20 20
shori-circuit current) 26 25 26 25 25 25
. — - — - 16 16
P BN RN N B N
25 25 25 25 25 25
] - — — — 40 40
Making capacity Ip [kA)§ 60 50 50 50 60 50
63 63 63 83 63 83
Operation sequence [C-0.35-CO-168-COJ i =
Opening time [ms] i 33...60
Arcing time {ms] ; 10...18
Total breaking ime [ms}i 43...75
Closing ime [ms){ 30...6Q
PP H [mm] ; 579 579 579 i679 §80 680
Maximium W [mm] {603 503 503 503 653 863 ||
dimensions D [mm]} 648 548 548 548 646 646 ||
. D Pole distanca P [mm] : 150 160 160 150 210 210
Weight fkgli 116 116 116 116 140 140
Standardised tabla of dimenslons 1VGCDH 000092 000137 000137 000137 000089 000138 \
Operating temperature [PCli~5 ... + 40 "J -
Tropicalisation IEC 60068-2:30} "
IEC 60721-2-1i
Electromagnetic compatibility |IEC 62271-1

{1} Rated current guaranteed vith clrouit-breaker instal’sd In switchgear with 40 °C amblent temperature.
(2} Special type with devica for charging the closing spring by means of a rotary handle outsids the operaiing mechantsm.
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VD4/ZT8 VD4/Z58
e :
— .
B850 {650 850 850 800 800 650 B50 800 {800
1200 11200 1200 1200 1200 1200 1200 1200 1200 {1200
12 12 17.5 175 24 i24 12 12 24 24
12 12 17.5 17.5 24 24 12 12 24 24
28 28 38 ag 50 50 28 28 £0 50
75 75 ias 95 125 i125 75 i75 128 126
£0-80 50-60
830 1260 830 1250 630 1250 630 1250 {630 1250
— - - — 16 16 — — 16 18
20 20 20 20 20 20 20 20 20 20
26 25 25 25 25 26 25 26 25 26
— — — — 18 16 - — 16 16
20 {20 20 20 20 20 {20 20 {20 20
28 25 26 25 25 25 25 25 25 26
- — — - 40 40 — — 40 40
_____ /50 B0 50 &0 50 50 50 50 50 50
-l ie3 63 i3 63 63 63 83 63 63 {63
. .
“““ 33...60 33...60
10..15 10...15
43,..75 43,.75
30...80 . 30...60
579 679 579 679 880 1680 579 {679 880 1680
5§03 603 503 503 653 653 £03 £03 863 653 |
) 638 638 638 638 646 646 638 638 846 648 |\
180 150 150 180 210 210 150 150 210 210\
118 116 116 116 140 140 116 116 140 140 W
000093 000134 000134 1000134 000090 000136 000091 000133 000088 000135 | \
~5... +40 w5 ...+ 40 }
. .
o L
L L]

| ﬂ@fﬂm

oL
JJ_CU\\?' 27

—
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2. Selection and ordering

VD&/ZSB - VD4/ZT8 - VD4/Z8 withdrawable clrcuit-breaker for Z58.4 switchgéar

Withdrawable circuit-breakers

ur Isc Rated uninterrupted current (40°C) [A]
Panel without partition Panel with partition Special panel ECN
W =850 W = 800 W = 650 W = 800 W = 850 W = 800
Gircuit-breaker type
KV kA P =160 P w210 P = 150 P =210 P =150 P =210
Ui=205  juN=310  jul=205  |uA=810 =205  tufz 310
=35 o =35 @ = 35 2=35 o = 35 3=35
20 1630 VD4/Z8 12.06.20 p150 )
25 630 VD4/Z8 12.06.26 p160
20 1250 VO4/Z8 12,12.20 p150
25 1280 VD4/78 12.12.25 p150
- 20 830 VDA/ZT8 12.08.20 p150
( i 28 630 VDA/ZT8 12,0625 p150
20 1250 VDA/ZT8 12.12.20 p160
26 1260 VD4/ZT8 12.12.25 p150
20 630 VD4/ZS8 12.08.20 p160 )
25 630 VD4/ZS8 12.06.25 p150
20 1260 VD4/ZS8 12.12.20 pi50 )
25 1250 VDA/ZS8 12.12.25 p160
20 630 VD4/Z8 17.06.20 p150
25 630 VD4/78 17.06.26 p150
20 1260 VD4/Z8 17.12.20 pi60
178 25 1260 ) VD4/Z8 17.12.25 p150
20 830 VDA/ZT8 17.06.20 p150
25 630 VDA/ZT8 17.06.26 p150
20 1250 VDA/ZTB17.12.20 p160
25 1250 VD4/ZT8 17.12.25 p150
16 630 VD4/Z8 24.06,16 p210
20 630 VDA4/Z8 24.06.20 p210
25 830 VD4/28 24.06.25 p210
. 16 1250 VD4/78 24.12.16 p210
( 20 1260 VD4/Z8 24.12.20 p210 )
- 25 1250 VD4/Z8 24.12.95 p210
16 630 VD4/ZT8 24.06.16 p210
20 630 VDA4/ZT8 24.08.20 p210
»i 25 630 VD4/ZT8 24.08.25 p210
16 1250 VDA/ZTS 24.12.16 p210
20 1250 VD4/ZT8 24.12.20 p21iA
25 1250 VDA/ZT8 24.12.26 p21D]
16 830 VD4/Z58 24.06.16 p21p |
20 630 VD4/258 24.06,20 p21Q)
28 830 VD4/258 24.06.25 p210
16 1250 VD4/ZS8 241216 p210 | \
20 1260 VD4/ZS8 24.12.20 p210
25 1250 VD4/ZS8 24.12.25 p210

W = Switchboard vidth.

P = Pole horizontal centre cistance.

A = Distance between bottom and top terminal.

@ = Diameter of the isclating contact,
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Standard fitlings of withdrawable circuit-breakers for
Z58.4 switchgear

The basic versions of the withdrawable circuit-breakers ars
three-pole and fitted with:

- EL type manual operating mechanism

— mechanical signalling device for closing springs charged/
discharged

mechanical signalling device for circuit-breaker cpen/closed
closing pushbution

opening pushkutton

operation counter

set of ten circuit-breaker open/closed auxiliary contacts
Note: with the group of ten audliary contacts supplled as standard and the
maximum number of electrical applications, three break contacts (signaling
clreuit-breaker open) and four make contacls {signalling circuit-breaker closed)
are avaiiable.

- lever built into operating mechanism for linear loading of
closing spring for VD4/28 and VD4/2T8, external with crank
operation for VD4/Z58

- racking infout lever (the quantity must be defined according
to the number of pieces of apparatus ordered)

t

!

VD4/258

— device for closing spring charging, with the door closed,
by means of a removable rotary crank handle outside the
operating mechanism and the switchgear

— Harting 64-pin sccket with mechanical interlock which
pravents traverse of the circuit-breaker when the plug is not
inserted in the socket

— interfock with the door which prevents the spring charging
lever when the clrcuit-breaker Is closed

— interlock with the deor and Harting 64 pin socket which
prevents door closing when the plug [s not inserted In the
socket. :

VD4/Z8 - VD4/ZT8

— Hairting 64-pin socket with mechanical interlock which
prevents traverss of the circuit-breaker when the plug is not
inserted in the socket.

Caption

1) Device with crank handle for leading closing spring {only verslon VD4/ZS8)

2) Harting 64 plus socket with mecharical Inteddeck which prevents traverss
when the sccket Is not Inserted

3) Interiock that pravents door from closing if plug Is not in socket (only verslon
VD4/238)




~ Circuit-breaker VD4/US 24 8 VD4/US 24 &
( g UniSwitch (unit GBW type) i« . - -
) UniMix {unit P1/E type) i~ - . ]
Standards IEC 62271-100 « . . .
Rated voltage Ur (kvii24 24 24 24
Rated Insulation voltags Us [kV] i 24 24 24 24
Withstand voitage at 50 Hz Ud (1 min) [kv] 50 &0 80 50
Impulse withstand voltags Up [kv]i125 i25 125 125
Rated frequancy fr [Hz} i 50-60 50-60 50-80 50-60
Rated normal current (40 °C} ot Ir [A)§ 630 1250 630 1250
. . 16 (20) @ 16 (25) 8 16 i6
(F::ggg sb;;ar}r(lz?ﬁgaalzahcétr{clrcuit current) _lsc [kA] {20 (25) @ 2025 ® 20 20
-~ - 25 25
, 16 (20} & 16 (26) @ 16 16
Dted short timo Bge ik JkA] £ 20 (26) ® 20 (25) 20 20
- - 25 25
40 (50) M 140 (50) i40 40
Making capacity Ip [kA]§50 (63) P 50 (63)® 50 50
- - 63 63
Operation saquence [0-038-CO-158-COJie . . .
" Opening time [ms] {83 ... 60 33..60 33 ... 60 33...80
~’Arcing time [msli10... 15 10.. 15 10..15 10.. 15
Total breaking tima {ms}idd .. 75 43..76 43..75 43..75
Closing time [ms]i30... 60 20 ... 60 30...60 30...60
Plp H [mm] § 880 680 680 680
Maﬂmlum W [rmm] 653 663 653 653
A H D [mm) | 742 742 742 742 \
Pole distance P [mm) i 210 210 210 210
Welght kgl {125 125 125 125 A
Standardised table of dimensions 1VCD ! 000047 000047 000047 000047 1/N
Cperating temperature [*Cli-5 ... +40 -5..+40 -5.,.+40 -5..+40 \
Tropicallzation IEC: BOOBS-2-30, 60721-2-1 [ » , . . \
Electromagnetic compatibility IEC 622711+ . . .

2. Selection and ordering

Withdrawable circuit-breakers

Withdrawable Girouit—bfeakers for UniSwitch
switchgear (CBW type unit) and UniMix switchgear

(P1/E type unit) (24 kV)

{1) Rated curent guaranteed with withdrawabls clreuit-breaker Installed In switchgear with 40 °C amblent temperature
{2) The valus and duration of tha rated short-time withstand current depends on tha switchgear, See tha specific catalogues of the UniSwitch and Unijvix swifchgear

(3) The top shutter activation wheels of the UniSwitch switchgear (CBW untt) are mounted and adjusted by tha manutactirer of the UniSwitch switchgear
{4) The top shutter activation wheels of the UniMix switchgear (P1/E unit) are availabls on request
(5} The values In brackels refer to the 12 KV rated voltaga.

. 40T

R i




Withdrawable c.-breaker for UniSwitch switchgear (CBW type unit} and UniMix switchgear {(P1/E type unit)

ur Isc Rated uninterrupted current {40 °C) [A]
UniSwitch CBW UniMix P1/E
v KA P=21C P=210 Circuit-breaker type
ul=310 =310
@=35 B=79
18 gaom 630 VD4/US 24.06.16 p210
20 630 1 630 VD4/US 24.06.20 p210
24 26 - 630 VO4/US 24.06.25 p210
16 1250 1 1250 VD4/US 24.12.18 p210
20 1250 1250 VD4/US 24,12.20 p210
25 - 1250 VD4/US 24.12.25 p210

(1) lsc 25 kAat 12 KV

P = Horizontal centre distance between poles.
ul = Distance between top and bottom terminal,
@ = Diarneter of the isolating contacts.

Standard fittings of withdrawable circuit-breakers for

UniSwitch and UniMix switchgear

The basic versions of the withdrawable circuit-breakers are
three-pole and fitted with:

— EL type manual operating mecharnism

— mechanical signalling device for closing springs charged/
discharged

~ mechanical signalling device for circuit-breaker open/closed

- ¢losing pushbutton

— opening pushbutton

— operation counter

— set of ten circuit-breaker open/closed auxiliary contacts
Note: with the group of ten auxtiary contacts supplied as standard and the
maxdmurm number of glectrical eppllcations, three break contacts (signalling
clrcuit-breaker open) and four make contacts (signaliing clreuit-breaker closed)
are avaliable.

-~ lever bullt Into operating mechanism for linear loading of
closing spring

— Isolating ccntacts

— cord with connector (plug only) for auxillary circuits, with
striker pin which does not allew the plug to be Inserted
into the socket if the rated current of the circuit-breaker is
different from the rated current of the panel

— racking-infout lever (the quantity must be defined according
to the number of pieces of apparatus ordered)

— locking electromagnet In the truck, This prevents the
clrcuit-breaker being racked into the panel with the auxiliary
circults disconnected {plug not Inserted in the sockst).

T
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2. Selection and ordering

Withdrawable circuit-breakers

General characteristics of withdrawable
circuit-breakers for UniSec switchgear
(units WBC and WBS)

Clrcuit-breaker VD4/SEC VD4/P 12 vD4/P 17
" Standards IEC 62271-100% » . .
Rated voitage Ur [kV]i24 12 17.5
Rated insulation voliage Us [kV] i 24 i2 17.6
Withstand voltage at 50 Hz Ud ¢ min} (xv] | 50 28 38 B
Impulse withstand voitage Up [kv]i125 75 a5
Rated frequency fr [Hz] | 50-60 50-60 50-60
Rated normal current {40 *C) ¥ Ir [A) 630 - 1260 630 1250 830 1250
y ) 18 18 16 16 16
?:ti:g gf:mlgﬁz'g:lpsarf;z-circuﬂ current) s [«A} 20 20 20 20 20
25 25 25 26 25
) 16 16 16 16 16
a?ttr?:tasr?c? guf'lggt B39 Tk flA]: 20 20 2 2 20 -
25 25 25 25 25
40 40 40 40 40
Making capacity Ip {kA]§50 B0 &0 50 50
63 63 63 63 63
pperation Sequence [0-03s8-C0-155-CQ]j » ie . .
Opening tima [ms] 33 ... 60 a3... 60
Arcing fime [ms}i10... 16 10 ... 15
<~ Tptal breaking tims [ms]i43...75 43...75
~-Glosing time (ms} 30 ... 60 30.., 60
PP H [mm] § 743 628 628 §32 632
, ] W [mm) | B53 503 503 503 603
Maximum overalt dimensions
D fmm] 742 662 662 664 664
Pole distance P [mm] 210 1680 150 150 180
Welght [«g) £133 116 116 116 116
Standargised table of dimensions 1VCD 000190 74128 74128 74129 741289
Operating temperature #C)i-5...+40
Tropicalization |[EC: 60068-2-30, 60721-2-1}» .
Electromagnetic compatibllity IEC 62271 e . N

{1) Rated current guaranteed with withdrawabla circutt-breaker installed In switchgear with 40 °C amblent termperature.

(2) Poles In polyamide.
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Withdrawable circuit-breaker for UnlSec switchgear

ur Ise Rated uninterrupted current (40 °C} [A]
P=150 P=iso P=210 Circult-breaker type
kv kA uA=205 u/1=205 u/1=310 ’
' 8=35 g=38 =79
16 630 VD4/P 12.06.16 p150
20 B30 VD4/P 12.06.20 p150
19 25 ] 630 VD4/P 12.06.25 p150
16 {1260 VD4/P 12.12.16 p150
20 1250 VD4/P 12.12.20 p1&0
25 1250 vDA/P 12.12.26 p150
16 630 VD4/P 17.06.16 pi150
20 830 VD4/P 17.06.20 p150
26 630 VD4/P 17.08,95 p150
7 16 1250 VD4/P 17.12.16 p150
20 1250 VD4/P 17.12.20 p150
25 1260 VD4/P 17.12.25 p150
16 630 VD4/SEC 24.06.16 p210
20 630 VD4/SEC 24.08.20 p210
24 25 B30 VD4/SEC 24.06.25 p210
16 1250 VD4/SEC 24.12.16 p210
20 1250 VD4/BEC 24.12.20 p21¢
25 1260 VD4/SEC 24.12.25 p210

P = Horizonta! centre distarce between poles,
u/l = Distance between top and bottom terminal,
@ = Diameter of the Isolating contacts.

Standard fittings of withdrawable circuit-breakers for

UniSec

The basic versions of the withdrawable circuit-breakers are
three-pole and fitted with:

— EL type manual operating mechanism

- mechanical signalling device for closing springs charged/

discharged

mechanical signalling device for clrcuit-breaker open/closed

closing pushbutton

— apening pushbutton

operation counter

set of ten circuit-breaker open/closed auxiliary contacts

Note: with the group of ten auxifary contacts supplled as standard and the

maximum number of efectrical applications, three break contacts {signalfing )

clircuit-breaker open) and four make confacts (signalling clrcuit-breaker dosed)

are avaflable.

~ lever buflt Into operating mechanism for linear loading of
closing spring

— isolating contacts

— cord with connector (plug only) for auxiliary circuits, with
striker pin which does not allow the plug to be inserted
into the socket if the rated current of the circuit-breaker s
different from the rated current of the pane!

~ racking-In/out lever (the quantity must be defined according
to the number of pleces of apparatus ordered)

|
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2. Selection and ordering
Optional accessories

The accessories identified with the same number are alternative to each other,

1 Shunt opening release (-MBO1)

2 Additional shunt opening release (-MBO2)

Allows opening command of apparatus to be enabled by
remote control.

This release is suitable for both instantanecus and permanent
duty. However, an auxiliary contact -BGB1 de-energlzes it
after circuit-breaker has opened. In the case of instantaneous
service, the current impulse must last at least 100 ms.

This release can be controlled by the following devices: coll
continuity control (CCC), opening circuit supervision {TCS)(}
or the ABB STU functionality contro!l device (see accessory
21, supplied on request).

- Characteristics

Un 24-30-48-60-110...132-220...260 VDG

Un 48-60-110..127-220...250 V AC 50-60 Hz
Cperating lirnits 65 ... 120% Un

Inrush powsr (Ps} 60... 100 W / VA

Potenza di mantenimento (P¢)i 1.6 W

Electronics self-censumption
{na coil supplied); valus

independsent of voltage 1.5mA
appiied
Opening time 33..60ms

Insulation voltage 2000 V 50 Hz {for 1 min}

{'} The minimurn curment that the refay with TGS function (used for monitoring coll
continuity) detects as a condition denoting that the trip clreuit Is operating corectly
[specified for each refay in the relative manual), must ba sensitly higher than the
current consumption of the actual coll {~1.6 mA),
if this falls 1o Gocur, always add, In parafiel to the TGS, a clrouil able to absorb suf-
ficlent current to compensate the gap while preventing the tota! current In the TCS
clrouit from rising above the maximum threshold fies < 10 mA for High Voltage colis
- from 110V to 250Y, and-ltes < 50 mA for Low Voltage cofls from 24 V to 60 V),

A simple resistor can be sized for the purpose, depending on the paramaters cf the
TGS and the auxdiary voltage range used,

Similarly to shunt opening release -MBO1, this allows the
apening command of the apparatus to be transmitted by
remote control. it can be powered by the same circuit as
main shunt cpening release -MBO1 or by a circuit that is
completely separate from relsase -MBO1.

This release is suitable for both instantaneous and permanent
duty. Howaver, an auxiliary contact -BGB1 de-energizes it
after the circuit-breaker has opened.

To guarantee the release action, the current impulse must last
at least 100 ms.

Continuity functfonality can be chacked with & continuity
control device (CCC), opening circuit supervision {TCS)(*)

or the STU functicnality control device {see accessory 21,
supplied on request).

-MBO2 has the same electrical and operating characteristlcs
as release -MBOT.

ppm—_ R R
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3 Opening solenoid (-M03)

.”—\

4 Shunt closing release (-MQC)

The opening solencid (-MO3) is & special release with
demagnetisation to be combined with an overcurrent protecticn
relay of the self-supplied type.
It is located in the operating mechanism (in the left side piece) and
Is not alternative to the additional shunt opening refease (-MO2),
It is not available for 40 and 50 kA circuit-breakers.
Should the application of this accessory be required, specify
the request at the time of order since subsequent application
by the customer is not possible,
Note: for combination with the prolection relays, please ask for the
-~.  document: Bata sheet 1VCD&00854,
(_ 7 The opening solenoid (-MBQO3) Is avallable in two versions:
— For DG {release by discharging energy stored in protection
relay against overcurrent of the self-supplied type)
— For AC {release by means of the energy supplied by an
adder transformer on the secondaries of the protection
current transformers {the TA is at customer's charge)

() The mintmum current that the relay with TGS function {used for monitoring cod
continuity) detects as a conditien denoting that the trip cireuitis operating comrectly
(specified for each relay in the relative marual), must ba sensily higher than the
current consumption of the actual ¢od (~1.6 mA),

If this fails to occur, ahways add, in parallel to the TGS, a circuit able to absorb suf-
fictent current to compensate the gap whils preventing the total current in tha TCS
clrcuit from rsing above the maximum threshold (itcs < 10 mA for High Voltege coils
- from 110 o 250V, and ftcs < 50 mA for Low Voitaga cofls from 24 V to 60 V).

A simple reslstor can be sized for the purpose, depending on the parameters of the
TGS and the awdlary voltage rangs used,

by

Allows ¢losing command of apparatus to be transmitted by

remote control.

This release is suitable for both instantaneous and permanent
duty. An auxiliary contact that de-energizes it after the circuit-
breaker has closed is not envisaged.

The permanently supplied release provides the electrical anti-
pumping function with both electrical opening and re-closing
commands maintained. To guarantse the closing action, the
current impulse must last at least 100 ms,

If there is the same supply voltage for shunt closing release
-MBC and under-voltage release -MBU and the circuit-breaker
must close automatically when auxiliary voltage returns,

thers must be a defay of at laast 50 ms between under-
voltage release energizing and energizing of the shunt closing
release to allow the closing operation to take place.Continuity
functionality can be checked with a continuity control devica
(CCC), opaning circuit supervision (TCS)(*) or the STU
functionality control device (see accessory 21, supplied on

request),
Characteristics r\
Un 24-30-48-60-110...132-220,,.24 DG
Un 48-60-110...127-220...250 V 0-60 Hz
Operating fimits B5 ... 120% Un VI
Inrush power (Ps) £0...100 W / VA 3
Coentlnuous power -
consurnption (Pc) 1.6W \/
Electronics self-consumption
{no coil supplied; value
indapendent of voltage 1.6 mA
applied
Opening time 33...60 ms
Insulation veltage 2000 V 50 Hz (for 1 min) 7 %

e e M =t 1
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2. Selection and ordering
Optional accessories

5 Undervoltage relsase (-MBU)

The undervoitage release opens the circuit-breaker when
thete is a sensible reduction or lack of the voltage that powers
it. The circuit-breaker can only close when the release is
energized (the closing lock Is obtained mechanically).
It can be used for remote release (by means of a pushbutton
of the normally closed type), for locking on automatic closing/
opening in the absance of voltage in the auxiliary clircuits.
Supplied by means of the secondary output of a voltage
transformer, it provides locking upon automatic closing/
opening in the absencs of voltage in the Medium Voltage main
circuit.
if there is the same supply voltage for shunt closing release
-MBC and under-voltage release -MBU and the circuit-breaker
must close automatically when auxillary voltage returns, there
- must be a delay of at least 50 ms between under-voltage

_...release energizing and energlzing of the shunt closing release

to allow the closing operation to take place.

54
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The undervoltage release is available in the following versions:

5A Undervoliage release (with supply shunted from a
transformer on the supply side of the circuit-breaker or
from an auxiliary power supply, regardless of the state in
which the circuii-breaker is to be found).

5B Undervoltage release with -KFT electronic time-lag device
(0.6 -1-1.5-2- 3 s) (with power supply as indicated
for 5A); this device is supplied with a 0.5 s sstting
(the adjustments are described In the Circuit diagrams
chapter)

Characterlstics

Un 24-30-48-60-110...132-220...260 VDC
Un 48-60-110...127-220...250 V AG 50-60 Hz
— circuit-breaker opening: 358-70% Un
- circuit-breaker closing: 85-110% Un

Operating fimits

Inrush power (Ps) 1650 W/ VA
Continuous power

consurmption (Pc) 1.55 W
Electronics self-consumption

{no coil supplisd); value

independent of voltage 1.5 mA
applied

Opening time €0...80 ms

Insulation voltage 2000 V 50 Hz (for 1 min)

Note

As an altsrnative to the undervoltage release, an additional
shunt opening release (-MBO4) with the same electrical

and operating spacifications as shunt opening release
(-MBO1) can be installed on request (only for clreuit-breakers
12..17.5 kV up to 40 kA and 24 kV up to 31.5 kA).

Warning! Since installation of the additional shunt opening
release (-MBO4) requires a special mounting plate for
releases, ask for application (-MBO4) when ordaring and not
after delivery.




Sa Electronic time delay device {-KFT)

—

6 Undervoltage release mechanical override

The electrenic time delay device must be mounted externally
in relation to the circuit-breaker. It allows release trip delay
with established and adjustable times.

The use of the undervaltage relesse is recommended in crder
to prevent trips when the power supply network of the release
may be subject to cuts or voltage drops of short duration.

If it is not supplled, circult-breaker closing is disabled.

The time delay device must be combined with an
undervoltage release for d.c.

Rated voltage of the undervoltage refease must be within the
selected range of working of the time-delay device,

Characteristics of the time-delay device

Un {24...30 - 48 - B0 - 110...127 - 220.. 250 V- ]

Un ;48-60 - 110...127 - 220...240 - V- 50/60 Hz

- Adjustablas opening tims (release + time delay device): 0.5-1-1.5-2-3 sec

This is a mechanical device which allows the undervoltage
release trip to be temporarily excluded,

It Is always fitted with electrical signalling.

Should the application of this accessory be required,
specify the request at the tims of order since subsequent
application by the customer is not possible.
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2. Selection and ordering
Optional accessories

7a Auxiliary contacts of the circuit-breaker (-BGB1} for 12

to 24 kV versions

Electrical signalling of circuit-breaker open/closed can be
obtalned with a group of 10, 16 or 20 auxiliary contacts

for the fixed version and 10 or 16 auxiliary contacis for the
withdrawable version. The standard equipment comprises 10
auxiliary contacts.

Note

The following are available using the standard group of ten

auxiliary contacts and the maximum number of slactrical

accessories:

— for fixed circuit-breakers: three closing contacts "a” for
signalling circuit-breaker open and five opening contacts
"b" for signalling circuit-breaker closed;

— for withdrawable circuit-breakers: three closing contacts
"a" for signalling circuit-breaker open and four opening
contacts "b" for signalling circuit-breaker closed;

Circuit-breakers In the fixed version are avallable with two

finlshing accessorias (to be specified when ordering):

— non-wired auxiiiary contacts; wiring to the terminals of the
contacts is at the customer's charge (photo below left;
the terminal box to which the other slectrical accessories
are wired Is at the top); ask for instructions 1VCD&01204
(available In the main languages) which describe how to
remove, wire auxiliary contacts more easily and fit auxiliary
contacts unit back into its housing;

— auxllary contacts already wired to the terminal box (see
photo at top right)

&8

wy

Consukt circuit diagrams 1VCD400151 for fixed circuit-
breakers and 1VCD400155 for withdrawable circuit-breakars.

Note: The maln shunt opening release and/or the additional
shunt opening release use 1 and/or 2 closing corttacts "a”,
thereby reducing the number of auxiliary contacts available.
Always check the maximum number of contacis avaifable with
non-standard equipment.

The new diagrams are interchangeable with the existing ones,

with tha following excepticns:

- diagram 1VCD400151 {substitutes 1VCD400046 and
1VCD400099)

- fig. 34 on the previous diagrams is represented by fig. 31 +
fig. 32 on the new diagram;

- fig. 33 and fig. 35 on the previous diagrams are not
avallable with the new layout

— diagram 1VCD400155 (substitutes 1VCD400047)
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Auxitiary contacts -BGB1 conform to the following standards/

Electrical characteristics (according to IEG 60947)

regulations/directives: Rated current Un Breaking capacity (10000 Interrupticns)
~ |EC 62271-100 220VAC Cosp=070 i20A
- |EEE C37.54 220VDC  Cosg=0.45 10 A
~ EN 61373 cat.? clags B / impact and vibration test 1ms 12A
—~ Germanish Loyd regulation / vibrations envisaged by the 24VDC Y5me g A
shipping registers 50 ms BA
- UL 508 1ms 10A
~ EN 60947 (DC-21A DG-22A DG-23A AG-21A) B0VDC  YEe 6 A
- RoHS Directive 50 ms 4,6 A
i ms TA
110VDG 18 ms 4.5 A
General characteristics 50 ms 35A
Insulation voltage to standard 660 V AC 1ms 2A
VDE 0110, Greup C 800V DC 290V DG 16 ms 17 A
Rated voltags 24V .. 6680V 50 ms 15 A
Test voltage 2 kV for 1 min 1ms 2A
Maxirnumn rated current 10 A - 50/60 Hz 250VDC  15ms 1,4 A
Breaking capacity Glass 1 ([EC 62271-1) 50 ms 1o A
MNumber of contacts 8
Groups of contacts 10716/ 20 Electrical characteristics (according to IEC 62271-100 class 1}
Contact travel a0 Rated current Un Breaking capacity
Actuating force 0.66 Nm 24 Veec 20 ms 18,8 mA
Resistance <B.6 mQ2 60 Vec 20 ms 7.4 mA
Storage temperature -30°C...+120 °C 110 Vee 20 ms 4,2 mA
Operating temperature (H‘%%: ﬁaf ;ng ;C;'Og) 250 Voo 20 ms 1.8 mA
Contact overtemparature 10K

Mechanical life

30,000 mechanical operations

Protection class

P20

Cable section

1 mm?

- -




2. Selection and ordering
Optional accessories

7b Circuit-breaker auxiliary contacts (-BGB1, -BGBZ2,
-BGB3) for 36 kV version

Electrical signalling of circuit-breaker cpen/closed can be
provided with a set of 15 auxiliary contacts as an alternative
to the 10 provided as standard.

Consult the following circuit diagrams for VD4 36 kV series
with "7h" auxiliary contacts:

— for fixed cirouit-breakers: 1VCD400236

~ for withdrawable circuii-breakers; 1¥CD400237

Note

With the group of ten auxiliary contacts supplied as standard
and the maximum number of electrical applications, three
break contacts {signalling circuit-breaker open) and five make

- contacts (signalling circuit-breaker closed) are available.
_With the group of 15 auxiliary contacts, according to the

electrical applications required, the following are available:

— for fixed circuit-breakers: thirteen auxillary contacts,
differently divided betwesn break contacts and make
contacts according to the figure selected of the electrical
diagram;

— for withdrawable circuit-braakers, since the plug of the
auxifiary circuits has a limited number of polss: five brealk
contacts (signalling circuit-breaker open) and five make
contacts (signalling circuit-breaker closed).

General characteristics

[nsulation voltage to standard
VDE 0110, Group C

660V a.c.
800 Vd.c.

Rated voltage 24V .. 660V ac.
Test voltage 2 kV 50 Hz {for 1 min}
Rated overcurrent 10A

Number of contacts 5

Contact run 6 mm ... 7 mm
Activation force 26 N

Resistance 3ma

Storage temperature -20°C ... +120°C
Qperaiing temperature -20°C ... +70°C
Contact overiemperature 20K

Number of cycles 30.000

Unlimited breaking capacity if used with 10 A fuse in series

Electrical characteristics

Un Rated current Breaking capacity
220V a.c. Cosp=07 25 A 25 A
380Vac. Cosgp=0.7 164 i5A
800V ac. Cosp=07 1.8 A 16 A
660 Va.c. Cosg=07 1.2A 12A
ims 10A 12 A
24V d.e 15ms 10A 12A
60 ms 8A 10A
200 ms 6A TTA
1ms 8A 10 A
60Vdo 16ms B A 8A
50 ms 5A 6A
200 ms 4A 54 A
ims BA 8A
16 ms 4 A 5A
1i0Vd.c.
50 ms 2A 48A
200 ms 1A 22A
1ms 15A 2A
16 ms 1A 14 A
220V d.c.
80 ms 075 A 12A
200 ms 05 A 1A
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8 Transient contact (-BGB4)

This contact closes momentarily {duration > 30 ms) on gircuit-
breaker opening controlled remotely with a shunt opening
release,

The indication is not provided when opening is manual and
local. In fact, a contact (-BGB11) is activated by the manual
pushbutton and cuts off the transient contact closure {-
BGB4).

The transient contact is activated directly from the maln
operating shaft when the indication Is provided only on actual
opening of the main circuit-breaker contacts,

9 Position contact {-BGT3)

This contact is used, togethar with the locking magnet In

the operating mechanism {-RLE1) 1o prevent remote closing
during traverse Into the unit.

It is only supplied for the withdrawable version clreuit-breakers
for UniGear Z51 switchgear and PowerCube modules.

it cannot be supplied when the transmitted contacts aro
requested in the truck (-BGT1; -BGT2),

10 Transmitted contacts in the truck (-BGT1; -BGT2)

(instaled in the circuit-breaker truck - only for VD
withdrawable circuit-breaker).

These contacts are either in addition or as an atterriativy, to
the position contacts (for signalling circuit-breaker ricke
out) focated in the unit. They also carry cut the fu

position contact {-BGT3).

clectrical characterlstics as auxifllary,

P00 AR
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2. Selection and ordering
Optional accessories

11 Motor operator (-MAS) 12 Contact for signalling closing spring charged/
discharged (-BGS2)

This carries out automatic charging of the circuit-breaker This consists of a microswitch which allows remote signalling
operating mechanism closing spring. After cirouit-breaker of the state of the circuit-breaker operating mechanism
closing, the geared motor immediately recharges tie closing closing pring.

springs. The following signals are possible:

In the case of a power cut or during maintenance work, — contact open: signalling spring charged

the closing spring can be charged manually in any case — contact closed: signalling spring discharged.

(by means of the special crank handle incorporated in the The two signals must be used for circuits which have the
operating mechanism}. same power supply voltage.

Characteristics

Un 24...30 - 48...60 - 110...130 - 220...250 V-
Un 100...180 - 220...260 V~ 50/60 Hz
Operating limits 85..110% Un

<40 kA Q0 kA
Power on Inrush (Ps} DC=600W:; DC = 800 W;

- AG = 600 VA AG =900 VA

DC =200 W, DC =360W;
Rated power (Pr} AC = 200 VA AC = 350 VA
Charging time 02s 02s
gharging time 6-7s B-78

2000V 50 Hz 2000 V50 Hz
Insulating voitage tfor 1 min) {for 1 min}




Protections and locks
Varlous mechanical and electromechanical locking and protection devices are available.

13 Opening and closing pushbutton protection 14 Opening and closing pushbutton padiock

The protection only aflows the cpening and closing Thg device alfows the opening and closing pushbuttons to be
pushbuttons to be operated using a special tool, locked using a maximum of three padlocks {not supplied):
2 4 mm, Also prevents closing using remate control,
This fock is available in two versions:
14A Possibilily of padlocking both the pushbuttons without
distinction
14B Separate padiocking of the ¢pening and/or closing
pushbutton,

N.B. Lock 14A prevents closurs by remote control: lock 14B docs not prevent
closure by remote control,

Pimat
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2. Selection and ordering

Optional accessories >

15 Key lock in open position 16 Locking magnet on the operating mechanism (-RLE1)

The lock Is activated by a special circular [ock. Cnly allows activation of the command with the electromagnet
Different keys (for a single circuit-breaker) are available, or the  supplied.

same keys (for several circuit-breakers). The locking electromagnet in the operating mechanism has the
To activate the lock, keep the opening pushbutton pressed same electrical characteristics as shunt closing release -MBC.

down, turn the key and remove it.

With the key removad, the opening pushbutton autematically
remains in the pressed position preventing local manual
closing and remota electrical closing.

T
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17 Locking magnet on the truck (-RLE2)

18 Interlock for fixed circuit-breaker

Compulsory accassory for the withdrawabls versions for
UniGear Z31 switchgear and PowerCube modules, to prevent
circuit-breakar racking into the switchgear with the auxiliary
circuit plug disconnected.

The plug alsc makes the anti-insertion lock for a different rated
current. Special striker pins do not allow insertion of the plug
in the socket if the rated current of the circuit-breaker is lower
than the rated current of the panel.

Note: a specific version for the circuit-breakers of 258.4
switchgear is available on request. This accessory is not
available when the motor-operated truck is required.

Characteristics

Un 24-30-48-60-110-125-
127 - 132 - 220 - 240 V-

Un 24.30-48-60-110-125- 127 -
220 - 230 ... 240 V-~ 50/60 Hz

Operating limits 86 ... 110% Un

Nominal power (Pn) DG 250 W; AC = 250 VA

Gontinuous power {Pg} DC=6W; AC=6VA

Inrush duration 150 ms

Insulating voltage 2000V 50 Hz (for 1 min)

Device for fixed circult-breakers which are converted into
withdrawable ones by the customer. It allows a mechanical
lock to be made, by the customer, which pravents racking-
out/in with the circuit-breaker closed and prevents cireuiz-
breaker closing during translation,

Note: The device must be requested when ordering since
it must be assembled and tested in the factory.

AN
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2. Selection and ordering
Optional accessories

19 Mechanical interlock with the door

20 Motorised truck {-MAT)

This device prevents circuit-breaker racking-in when the
switchgear door Is open. it Is only provided for circult-
breakers used in switchgear UniGear ZS1 and PowerCube
modules, fitted with a special actuator on the door.

It allows racking-In and racking-out of the circuit-breaker in
the switchgear to be carried out remotely, (only for clrouit-
braaker in withdrawable version for UniGear 251 and 258.4
switchgear and PowerCube modules).

The motor version with clutch can be ordered on request, so
that racking-in/ out can be performed in an emergency if the

truck motor falls to operate.

Characteristics

Un

24 - 30 - 48 - 60 - 110 - 220 V~

Operating fmits

85 ... 110% Un

Nominal power (Pn)

40W

A CORATRA
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21 8TU Shunt Test Unit

Due to the particular construction of these releases, checking
the functionality of the shunt closing (-MBC) and opening
(-MBO1, -MBO2) refeases is not possible with dedicated
relays (e.g. TCS Test Control Supervision, CCC Control Coil
Continuity) or with the REF control and protection unit. The
only device able to carry out a check of the functionality is the
STU device. Please contact us if you want to carry out this
control with devices other than STU.

This device can be combined with the shunt opening release
(-MBO1; -MBO2) or with the shunt closing reloase {-MBC) to
check functionality and continuity.

WP OPATHHATR

e

The control/monitoring Shunt Test Unit allows the continuity

of releases with a rated operating voltage between 24 V and

250 V {AC and DC]) to be checked, as well as the functionality

of the electronic circuit of the release.

Checking continuity is carried out eyclically with an interval of

20 seconds betwean one tést and the next.

The unit has optical signals by means of LEDs on the front. In

particular the followlng information ls indicated:

~ POWER ON: power supply pressnt

= (-MQ) TESTING: test being carried out

=~ TEST FAILED: signal followlng a faled test or In the absence
of auxiliary power supply

~ ALABM: signal after three failad tests.

Two relays and a changeover are also available on board the

unit, which allow remote signalling of the following two events:

- failure of a test (resetting Is carried out automatically when
the alarm stops)

— failure of three tests (resetting Is only carried out by means
of the manual - RESET — from the front of the unit).

There is also a manual - RESET - button on the front of the
unit.

Characteristies

Un 24 ... 250 V AC/DC

Maximum interrupted current 6A

Maximum interrupted voltage 260V AG




3. Specific product characteristics

Resistance to vibrations

The VD4 circuit-breakers are designed to satisfy high levels of
resistance to stresses caused by mechanical vibrations.

Many versions are able to satisfy both the approval criteria of the
major International Shipping Reglsters (DNV, Lloyd’s Register,
RINA) and the quatification criteria of the International Selsmic
Standards (|EEE 344, |EEE 323 and IEC 60980),

For the versions approved by the shipping registers, please
contact us.

Tropicalization

VD4 circuit-breakers are manufactured in compliance with
the strictest regulations regarding use In hot-humid-saline
climates.

All the more Important metal parts are ireated against
corrosive substances corresponding to standard EN 12500
class G5 atmospheric corrosion.

Galvanisation Is carried out in accordance with UNI |SO 2081
Standards, classification code Fe/Zn 12, with a thickness of
12x10% m, protected by a conversion layer mainly consisting

of chromatss in compliance with the UNI [SO 4520 Standard,

Altitude

The insulating property of alr decreasss as the altitude
increases, therefore this must always bs taken Into account
for external insulation of the apparatus (the internal insulation
of the interrupters doas not undergo any variations as it is
guaranteed by the vacuum).

The phenomenon must always be taken into conslderation
during the deslgn stage of the insulating components of
apparatus to be instailed over 1000 m above sea level.

In this case a correction coefficient must be considered,
which can be taken from the graph on the next page, built up
on the basis of the indications in the IEC 62271-1 Standards.
The following example Is a clear Interpretation of the
indications given above.
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Example

* installation altitude 2000 m

* Qperaticn at the rated voltage of 12 kv

*« Withstand voltage at power frequency 28 kV rms
* Impulse withstand voltage 75 kvp

* Ka factor obtained from graph = 1,13,

Considering the above parameters, the apparatus will have to
withstand {under test and at zero altitude, i.e. at sea lovel):
— withstand voltage at power frequency equal to:
28 x 1.13 = 31.8 k¥rms
— Impulse withstand voltage equal to:
75x1.13= 84,7 k¥p.

From the above, it can be deducad that for installations at an altitude
of 2000 m above sea level, with 12 kV service voltage, apparatus
must be provided with 17.5 kV rated voltage, characterised by
insulation levels at power fraquency of 38 kVrms with 85 kVp impulse
withstand voltags.

H = altitude in meatres; .
m= value referred to power frequency and tha lightning impulse withstand
voltages and those batween phases,

Graph for determining the Ka correction factor according to the altitude

KA
1,50
m=1
Ka = e mH-1o0a15
1,40
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A
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4
1,00 ||
000 1800 2000 2500 3000 3500 4000 H

Anti-pumping device

Tha EL operating mechanism of VD4 circult-breakers

(in all versiong) is fitted with a mechanical anti-pumping

device which prevents re-closing due to sither electrical or

mechanical commands,

Should both the closing command and any ona of the

opening commands (local or remote) be active at the same

time, there would be a continuaus succession of opening and

closing commands.

The anti-pumping device avoids this situation, ensuring

that each closing operation is only followed by an opening

operation and that there ts no other closing operation

after this. To obtaln a further closing operation, the closing

command must bs relsased and then re-launched.

Furthermore, the anti-pumping device only allows clrouit-

breaker closure if the following conditions are present at the

same time:

— operating mechanism spring fully charged

~ opening pushbutton and/or shunt opening relsase
(-MBO1/-MBO2) not activated

- ¢lroult-breaker open.

[ AR




3. Specific product characteristics

REF 601 protection Device

On requast, the REF 801 switchgear protection device s
available for protection of the instaflations, which requires an
auxifiary power supply for its operation unlike the previous
PR512 which was a self-supplied release.

The REF 601 has protections and trip curves in accordance
with the IEC 255-3 Standard, 1t sees to the protection
function against overload {51), against instantaneous and
delayed short-clreuit (50-561) and against [nstantaneous

and delayed homopolar ground fault (50N and 51N). It

also detects the second harmonic component to prevent

unwarranted tripping on connection of a transformer (68).

' The unit has 3 inputs from current sensors of the type with

Rogowsky coil, ons input from external toroidal CT and from
the keyboard 4 rated currents can be set: 40, 80, 250 and
1250 A, ’

If the unit is connected to 3 current sensors, the 50N and 51N
protection functions are carrled out with the vectorial sum of
the phase currents; if only 2 current sensors are used, then
the external toroidal current transformer must be provided for
functions 50N and 51N.

The external toroldal current transformer can be with
openable core or closed and with any transformation ratio as
long with & 1 A secondary current,

The ABB current sensors of the type with Rogowsky coll
provided for REF 601, are only suitable for installation on MV
Insulated cables.

=

The characteristics of the device are:

- trip precision

- wide adjustment ranges ]

- single and simultanaous adjustment of the three phases

- no limitation {due to the current sensors) to the rated
breaking capacity and at the short-time withstand current of
the circuit-breaker

- pushbuttons for local electrical operation of the circuit-
breaker (opening and closing pushbutton

- § distinct indicators: "relay in operation®, “relay in trip
threshold®, “relay tripped”, “relay tripped due to excesding
phase current”, “relay tripped due to exceeding ground fault
current”

- interface consisting of an LCD display and of "arrow”

keys, “enter* and “esc” for easler navigation inside the

“measurement”, “data recording”, “event recording”,

“settings®, “configuration” and “test” menus

three user levels: “operator” (only display, with free

access, by keeping this key pressed for at least 5 sec.),

“configurator” {lie the previous one, but also with

permission to set the protection parameters, i.e. times and

thresholds, and cormmunication, if present - access limited

by a password), “administrator” {like the previous ones, but

also with permission to set the password and configure the

basic settings of the device, such as the rated current -

access limited by a password)

continual display of the current on the most highly loaded

phase and of the round current

recording of the value of the currents which caused the

device to rip

storage of the number of openings carried out by the device

- event log (storage of the parameters described above in the
last & trips of the device) in a non-volatile memory

- curves “B = 1" or “B = 5" and curve “Rl” specific for the
Belglan market (only REF 601 1EC)

- circuit-breaker opening by means of an undervoliage
release (only REF 601 CEl}

- version, on requast, with RS485 4-wire serfal
communication

- MODBUS RTU full duplex protocol

- multi-voltage feeder 24 ... 240V a.c.- d.c

L




Environmental protection programme

VD4 circuit-breakers are manufactured in accordance with
the [SO 14000 Standards {Guidelines for environmental
management},

The production processes are carried out in compliance

with the Standards for environmental protection in terms of
reduction in energy consumption as well as in raw materials
and production of waste materials. All this is thanks to

the medium voltage apparatus manufacturing facility
environmental management system.

Assessment of the environmental impact of the life cycle of
the product, obtained by minimising energy consumption

and overall raw materials of the product, became a concrete
matfer during the design stage by means of targeted selection
of the materials, processes and packing.

This is to allow maximum recycling at the end of the useful life
cycle of the apparatus.

Spare parts

= Shunt opening release

— Additional shunt opening release

~ Undervoliage release

~ Time delay device for undervoltage release

~ Shunt closing release

~ Spring charging geared motor with electrical signalling of
spring charged

— Contact signalling geared motor protection circuit-breaker
open/closed

- Contact signalling closing spring charged/discharged

~ Transient contact with momentary closing during circult-
breaker opening

- Circuit-breaker auxiliary contacts

— Locking electromagnet on the operating mechanism

- Position contact of the withdrawable {ruck

— Contacts signalling connected/isolated

— Opening solencid

- Key lock It open position

— Isolation interlock with the door

~ Protection for opening pushbutton

~ Protection for closing pushbutton

— Locking electromagnet on the withdrawable truck

— Set of six isolating contacts,

Ordering

For availability and to order spare paits, please contact our
Service department, speacilying the circuit-breaker serial
number,




4. Overall dimensions
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Fixed circuit-breakers

VD4 700 PiPOLES
ara 95
™ 1VGDO00051 R A
B -
12 KV
UJ' ................................
175 kv
| 630 A
1250 A
18 kA
20 KA
ISG .................................
25 kA
316 kA

(*) Fbdng interchangeability with previous series (345 x 650).

Fixed circuit-breakers

VD4
TN 1VCD003282 PT2Pola

12 kv
Ur et

17.6 kv
r 1250 A gl

1600 A _
Isc {40 kA g (

2 . .
7 VIEW P3
SCALEL ;5

(") Fidng Interchangeability with previous series (345 x 850).

" | FPH YA

e




4. Qverall dimensions

Fixed circuit-breakers

55
VD4 373 '_'1 .
TN 1VCD003285 m : ﬂ - | PaPot P12 Poie
B 4 : : i
g I -0,
3¢ ) Joeke ;
=1 L
o ] R []
g _ﬂ.o' -..°.__ , a. | el ? .." ¥
iS_IH PN T B T ! 'ﬁl_'_L_Ll_i_ | 114,
1 Tus [ [ 345 Pid
e e o 424 12
F3Pcs FT2Pois
. 20,20
i, V1 _Mizasdes Tl izes e
o 2oaiox18 dee
N £ s i I by
s &5 i
= 4 @
N v
LeMIOK8 B2 LIz de
DETAN £3 DETAR PT2
SCALEN:3 SCALE1:3
(*} Fixdng Interchangeability with previous series (345 x 850),
Fixed circuit-breakers
500
yod T e 459 AxM1Zdeen 25
TN 11VCD003440 200 ._.1‘3'0 2610 deep 20
u i2 kv : &
r S O 2 o 0
1786 kv I~ H
k7] = o
1250 A < Bl ] ©
Ir 1600 A E | o
2000 A g | . l .- .
. : 3 248
lsc |50 KA " L@ F
EN ol e
B : E <
Jr et o § c og ] ™
K gl @ .° 51 “i Ay
i 185
38 172 | 142 I e
404
428
210 210
72

95



Fixed circuit-breakers

vb4 ! _7_50 359 ! I - 12 dezp b
TN }1VCDO03441 i‘ : a5 i -Ll P 2w
G M2 R N AR | y
175 kv | ‘ [f } [ 1 ..
20 A gt . s —
[ 1600 A | = | 14 . o, -
. o e o ; ) ]
2000 A B= L Eh I . ok g ¢4e)
2500 A 2 gi = LI D %_4 *. hct ¥ ote
s 160 WA i IR S \ﬂfg—
= L HH o E: ¥ ! 4
= ek . s e [
o & 1 & ° ., °, _ : 51 e o 2‘ o
135 118 2 «
ﬁ { 165,01 28 ~ 1 lsasl 270 647 | _&J
305 | | 589 404 24
AN 423
215 275
Fixed circuit-breakers
450
VD4 248 ‘;’5_1
TN} 1VCDOO0DE: TN L
Ur 12 kv A @32 r_l' 2XM30 PROF.20
Ir m e ] 4XM12 PROP.2S
AR Yg g ve) by {4
lsc ot T -
,J'-\ o
o " 8 | . - R VA {
— | &L T N g v
RE T il : @l F

174

[T 11

14

25

§ o

(") Fixing interchangeabfiity with previous serles (345 x 400).

inf e laa
e H ¢
™ 1 [
1) 2 g e ° e qﬁj
G
3 ?’T - L] Do.-_L.,. =3
t
g 44
45 250 it 12
A09
424

IPA PR




4. Overall dimensions

Fixed circuit-breakers

P2 POLE P2 POLE P12 POLE
1600-2000A 2500A 2000A-2500A
95

570 85
323

@3z

poal)
5

500

237,85
[}

TN 7407

ur '12-175 kv " 2 < !JI L) 1 44

24

(o e85 Iy
_— T i _ 1=
TN @
_L_Jr
Ir
s
{*) Fixing Interchangsability with previous series (345 x 850},
Fixed circuit-breakers
P2 POLE 2 POLE 9500A PI2POLE
vp4 — s 1600-2000A E2ZFOLE 26008
TN 7408 on
12 K [ j
Ur FT . AL
175 kv 1 [OR
A | 0.
kA g L.
kA L@l e
kA - .
. 1
N l— o -'°.__ 1y
by a5t ] 44"
NI 45 250 14 12
409
424
P2 FOLE
ZXMI10 PROF.20 20 20
o L]
"] > A r=
FapEAL — o]
SCALE2 ]
J 5
AXIA12 PROF.2S

(*) Fixing inteschangsability with previous series (345 x 650},

U



Fixed circuit-breakers

VD4 s
TN} 1VCDO00t40
12 kv
Ur B8 i
Ir 3150 A
. I
25 KA g o | |
lsc 1) X
15 .k {1 1=/l
40 kA 2 ]
i 9]
e
25 | 1
361 28
850
100

{*) Fixing interchangeabliity with previous serles {345 x 650},

424
% 307
%
32
ol a 5
5 o, -
K] A
g
a v 4
. ¢ ~
L@ F
» \
8 )8 A
] 5 4 * . . )
M % ® .2, 5
42
5" 440
s 250 i14
403
424

. 20

1z

ARAYE)
IEN]

P
2.

120

b

"

1

20

Fixed circuit-breakers

VD4

TN 1VCD003443
175 kv

Ir 3160 A()

Isc 50 kA

435

() 4000 A with forced ventilation.

4xM12 deep 26
Mlﬂdeegm; 189

l— .
E & 1
S SEAN Y 'ﬁ{
' 20 | r
| 2o
'l *
248
L)
!
| ===
- &
’_ - & 0
O~
172
225
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4. Qverall djmensions =

Fixed circuit-breakers

VD4 @95
™ 7409 @45
AL
@32 W12 PROF.25
1250 A g @!ﬁs 8 8
16 kA i O, .
................................ Lz
lsc 20 kA gl a .
............................. a ; | | o .
25 kA R - Bl LOLIF F
=g= o S
- - - j & ] ¢
2 " =5 . ., DETAILA
%) 51 d N '— oL 3 SCALE12
76 28 iz ﬁl | 35¢ 39
49 28 _Llas] 250 154 12
25 520 409
424
l oDO Dﬂe |
L_‘I . . 'I‘._..,I
o o
Fixed circuit-breakers 520
85 85
303
vD4 40
=]
TN 1VCDOODiT2 Il o
Ur 4 WY ,
630 A o | M
Ir ............................. Ll !
1250 A '
Isc 31,6 kA = 2 -
) ‘-__‘_____/
‘EIE " »
3
‘g 4] ‘D L] DETE.l‘g
] 9 1de
5

766 74|

25 520

SO




Fixed circuit-breakers

VD4

700

55

2XM10 PRCF.18

@45

AL _ 32
| M12 PROF.25
W ss
=
by 19 i
@i -(,,)
1|
~ .
- . Pl B
>/ ‘e @'o i E
v 2 s/ . |
gf: _ 247 3
f T
. 0" ®
I Jilo o
e
DETAILA
b4 SCALE {2
457 44
s 250 114 || 12
409
Fixed circuit-breakers
VD4 160020004, 25004
700 85
™ 7411 373 55 20 20
Ur . 2XM10 DEEP 20 4XM12 DEEP 25
Ir ] = e =
Y3 ot L o, ] o AZTS
s I g . E ) E
- L I | (
¢ 1 slH] | UM .
o) &l t =
lse " 8| O "‘ e AT
t e 5 G DETAIL A
oot " " SCALE 2
49 23 o 345 A
25 650 45 250 114
408
424




4. Qverall dimensions ' , ,

Fixed circuit-breakers

VD4 5t
239
™ 1WN300?01-LT
Ur 138 kv
1250 A l l I
e e ns sraasmims e 3 I 1
1600 | [
r =
1 1
= = | o . | -]
i 30 . i o
1] W i
T et - uzu; .
lsc 265 KA J490 Ol | ; :
315 kA ¥ — =l ! R : .
" | I :
® = 28] ] T - F
l4a] 128
788
470 z FRONT VIEW WITHOUT FRONT COVER
ERONT VIEW SIDEVIEW
’ ( 275 275

4785

TOPR

492 127 674

VD4/P _ (238 43 | FOLES 6304 _ﬁ% i i 53641,5
TN 17412 C ' é - of e T1pOLES B2 ﬁ‘|
Z & 8la st8
LR a, N 4
175 kv ] r
630 A % 5
Ie et e 8 8 5 2
{1260 A 88 J - &
O ,
PO H E L
Isg e § H| el )_ i
25 KA - X 0%
315 kA T )
*} Rl‘ ;l 310 I
= 3 PE{POLES 12508
417 53
+2 a2
438 0
25 572415
531
g
. i
S .
1

T



Withdrawable circuit-breakers for PowerCube PB2 modules

vD4/W =
. 44 230 118 "
TN 2 P Eﬁr =
E 35 8112 T i
Ur [ ] i
9] {
SN n 35
Ir - - ~ ° i =
| : L5
o =l 303 °
B g5 “ = | " g
— 1 . @
Isc 4‘ 7 Taa
E L tey
§ o o !
& gl js © l r_J
g S )1 E = = i
R | 653 [l 1 . of ol s |11 w0 B ]
650 R [ 3595
540 310
o 338
550 ) . 416 53
542
210 210 (
Rt | i i L |
AR N
S + L [
L
nﬂﬂ ,D_‘D' E
e | 1 B
e £
g = e —
t

38

Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube PB2modules

VD4/P asa
o o
TN :1VCD003284 o ”
)N
Ur _1_2__ky 5 N j_‘iﬂ C
175 kv ,ﬁ
1250 A I i .
lr Frermrere prevvoryn nras ey ng P13 ]
1600 A .
Isc 40 kA BBy ] (
3 i
s T b
A [ 653 ” 14
650
B840
626
£52
210 2150
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4. Overall dimensions

Withdrawable circuit-breakers for UniGear ZS1 switchgear

TN 1vCDO0328

P2 POLES
1
144 230 i7
T b
DT s
A
AX3 Nio) :(
[] ] 3
5 u A & u
9 1 B o 8
[ ] —
] 4 a8
i gl H
o o & 3 <
= b - = et
- (PR = —
o8 28 I 36042
370
283
416

Sag

53,

27521

27541

30T

ka]

122

P12 POLES

191 47
|

203

10,5

18}

688

Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube PB2 modules

vD4/P
™ 1VCD 003444

310x1

28081

ATB

215
19,5

25 i)
319 4
20 35043 485
3 383
416 53
54355 .
843




Withdrawable circuit-breakers for UniGear Z81 switchgear and PowerCube PB2 modules

118

vD4/p

P2POiEs g o
™ 7415 B2 [ ©
12
o 2] KY .
17.5 kv
1600 A R
,r 4t b naaan mena s ,é
2000 A g.,% 1
20 kA
isc 126 kA 5
315 KA &
VD4/F A
TN 17415 850
3 i)
176 kv 550
24i04! 21041
Ir 2000 A
Isc 40 KA

Withdrawable circuit-breakers for UniGear ZS1 switchgear

vD4/P 842 18 18,

. TN P2 POLES 110 P12 POLES ne]
TN {7416 T y TEAS 3 o DL TOLES g
2 KV ]
Ur ...............................
75 J =z !
1600 A = =
P L1800 A ol
2000 A
2 A ]
so |26 kA
315 kA i D
T s Js
VD4/p =
TN {7418 P s
12 KV 150 .
Ur .-.i"-;:'é”—""];vmm“ 768l 2758
Ir 2000 A
Ise 40 kA

b
T
pr
55)




4. Qverall dimen_sions

Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube PB3 modules

vD4/P P2 POLE 2500A -y P12 POLE 25004 Iﬁ ,
™ i !_| Y g [ 525 =
Uf j
| ) A s
Ir H £l § v o
S RYAN i
W -
Is¢ 1 5 g ] E = 'tn "
g i
| X Iy 25 370
~| Bl ze[J a0
370
333
47
53 35 S5041.8 53
- £33
Withdrawable circuit-breakers for PowerCube PB3 modules
842 25 - 17
VD4/W _ 1% 230 11
S =
N 1VCDOGo152 0 o
3 — E% ¢ o] ‘—I f
17.6 kv : il W
52
Ir 3160 AP o ®
ARl Y4
g
=
. B
)
" &
| P EC N !
B! 320
20 36047
370
34 as2
418
42 548415
643

("} 4000 A with forced ventfation,

82
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i

ale circuit-breakers for UniGear ZS1 switchgear and PowerCube PB3 modules

VD4/P
TN |1VCD003445
Ur
lr* .E
Isc 8
&
1
|
Withdrawable circuit-breakers for UniGear Z81 switchgear
vDa/P £z 118
143 27,56 25 T
TN 1VCD003446 e e
-] [=)
12 kv -
Ur S — 4
17.5 kv
Ir 2500 A ° H
= 2 *
. Isc 50 kA o) g 433 I-z [
. 5 5 - o
C. | gL 1) Il I
s g
al  of 31 3 1 3
o / s |
7 .sos N| < | W 25 320 J !
14 £53 14 s g 70 1

o,




4, Overall dimensions. oo

- Withdrawablg circuit-b_r_eake;rs for ,UniGear:Z%witdfgéa;

£42

vD4/P T
™™ 1VCDOD153 5 = =
12 kv °
Ur S
176 KV

TIr. 13150 A()
Isc 40 kA

Mot

2801

('} 4000 A with forced ventilation,

Withdrawable circuit-breakers for UniGear 251 switchgear

vD4/p &4z - " 20 R
TN i 1VCD003447 - _ I = *ﬁt
12 KV e P\ rwes N 1 A
Ur benes s EImsate0smanass mmmmanen $
176 KV a9 }%
Ir 3150 A{) o s i 1 2
g‘ 43 ET{%

730,

(‘ ( ‘.wc_ 50 kA

£, .
H
[}
g ¢ B | lijes
pi s
s o T ‘o
4 [ "E] = = Gty 4

4
215
918,35 ]

b

=R
"
Yy

29 3508 495
34 253
418 5
E——— —— 28 55431
N 212
XL RELCT 5 LS

(") 4000 A with forced ventilation.

74

B4
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Withdrawable circuit-breakers for PowerCube PB3 modules

vD4/W

TN TVCD003526
12 kv

Ur e brearrraa e r————————ar—

Ir 3160 A{)

Isc 50 kA

119

T R

T4

39041

$109

878

P52,

{*) 4000 A with forced ventilation.

i

A 28031
105+
K

55416

€43

Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube PB4 modules

VD4/P

™

Ur

Isc

836

1]

232

=
g

|

25 v ] |
o
g8
.
- i
B53 14
650
641
5102
21041 21041
I
-]
&

30

325 #1

119 23
18 8
E30A 3 —
- 1
_Jl48
K
=nsss rad! |
° 1
5 &
A T+ ol
" 230 T
370
363
asad
03
36 | 710215 5
769




4, Qverall dimensions &

——Withdrawabls-eircuit-breakers for UniGear ZS1 switchgear

VD4/P B42 18,23
N 7414 e S o
Ur 24 kv 1 = E <
. 1830 A ' g
T 1250 A . @a o
e dd ] TReE= l o 2
Isc 20 kA 1 QH:I
25 kA | o
EI ¥ "zl 28 o .
b
i 5T = et [ = 3
~+ ] 320 s
853 370 |
383
2532 4584-2
303 53
80512 £ TiO£15
275 41 27541 708
£Ckp [ {1
g 7 B’
: L A\ i
P T 1

53

Withdrawable circuit-breakers for UniGear 281 switchgear and PowerCube PB4 modules

VD4/P

TN 1VCDO000173
ur 24 kv
Ir 1260 A
lsc 318 kA

3,

23 i)

Tar
I
I
|




- - Withdrawable clrcult-breakers for UniGear ZS1 switchgear

42
VD4/P - -3 "
N VCDOo0174 ﬁfh = =541 &
Ur 24 KV a9l 2e ﬁ by
Ir 1250 A sl [T &a]
lsg 315 kA < 3
AB | | & -
He — g} g
o i
g br
o L % - 8
: 1 : Z
9] é T3 Cy o
'. . L) |
L3 853 ﬂﬂ - 25 )
- s
5:53‘12 45819
P 303 53
35 Fi031,5
793 ]
275 #1 27541 (

o
&=

118

Withdrawable circult-breakers for UniGear 251 switchgear and PowerCube PBS modules

VD 842,
N i7ais ST WS 25607
o o4 ww : i :
1600 A
v {2000 A J GEErea o .
2600 Al o | H& =Tk &

Isc

810

1

345

36011,

53

800 AT




4. Qverall dimensions

Withdrawable circuit-breakers for UniGear ZS1 switchgear

842
VD4R — = .
TN 11VCDO00177 3 g@r‘j
: [ ° ) 49 28 ¢ .
Ur 24 kv Py Lol _
3150 A ] ; - |
) : ]
Isc 315 kA ° | ::@ L8 )
a8 ]
Moo = ] = 3
o - — L
; | i %_
©
|
e
dgt o |
< [154 J AR 32| 48
370
383
303
458 53
(( 187
1
E
o= = :

Withdrawable circuit-breakers for UniGear 2382 switchgear

VD4AW j;;’-
TN TVYN3002801-KG =
Ur g
I~ B )
Ir | [ Tast i} |
I
oo 5 A =
31.5 kA |
i T C TR
| 853 ]
880
838
275 275
A
35 mm 1250 A
78 mm F600-2000-2500 A
I [ g
| I

{*) The rated uninterrupted current of 2500 A Is guarantead with forced ventilation.




—=-—-=Withrdrawalbdte-circuit-breakers-for Z58.4- switchgear - -~ -

(ﬁ\

)

VD4/Z8 531 | 303 52
TN {1VCD0000g2 _ |
Ur  j12 kv e
Ir 630 A 3
20 kA )
ISG S LI A
25 kA é § i
=] 1 ,@'. b "3
5 [ o .
d ' ‘I. *e.
[=] N ]
ﬁ é -.e . . |
<+
. 503 53
548
150 150
a
~
Withdrawable circuit-breakers for Z58.4 switchgear
VD4/Z8 531 1 303 52
TN 1VCDO00137 :
Ur 12 kv
Ir 1250 A
o (20 kA
25 kA
«
5 3
LIr]

T 1VCDOC0137
Ur 17.6 KV

630 A
R
I

25 kA

150




4. Overall dimensions . &

Withdrawable—cireuit-breakers for Z58.4 switchgear

VD4/Z8
™ - 1vCDO000B9

1 3 303 52,

68
1 L !
[ e |

@ 91

310

g
%j’: ®35

6580

ul
]
) : B
553 <
840
[
]
Withdrawable circuit-breakers for Z88.4 switchgear
VDA/ZTE 531 . 303 52
TN |1vCD000093 488
Ur 12 KV 2
Ir 630 A
20 kA 3 ki
[8G b "
25 KA 1 B
™~ *
it Lol 8
o N 2]
5 O e |
2 ' o
2 3 i '
o o 5 o e .
e o -
P -
<+ 195

55

584

20




Withdrawable circuit-breakers for Z88.4 switchgear

VvD4/Z8 303 50
N FVCDO00138
Ur 24 kv HE
Ir 1250 A -
+H|
n
Isc '@ '
N E - ‘: ' | B
o o L@
- e . .
: i ! , " 4
3 8 Com i S a J w]
o 1T T o 89 ,° &
{6 " &owe. &—a P = a7,
<
548 0.5 53
21081, 21041 , 587
640
Withdrawable circuit-breakers for Z88.4 switchgear
VD4/ZT8 530
TN HVCD000134 ;‘22 . 303 52
U ji2 kv J =
Ir 1250 A % i
Isc | ?J
L 0|
d g ¥ et (
" 1 o Hl 3
VD418 3 ' L@, w
TN VCDO00134 ﬁ_r . e
ur 176 kv o —= y
630 A & 3 e ¢ o
v B A a (A i
1250 A o o i
o 120 A < 185
26 KA 383 . 53
637

583

b/ n\‘}

91
114

WL W;T@

- _..sf' N




4. Qverall dimensions .43;:_

Withdrawable cireuit-breakers for ZS8.4 switchgear

VD4/ZT8 : 681 3, 303 52
635 T TT
™ 1VCDO000S0
AT
o l2a kv ( ? [ F] !
611 ¢
Ir 630 © A
. 1) .
lsc (20 KA gl ” @
25 kA, 'i%] 2
© w
N o |l 2
i % :| .o,
] 3 Y,
0 o . .
- 185
380 53
640
.
1wy
]
Withdrawable circuit-breakers for Z58.4 switchgear
VD4/ZT8 681 303 52
TN :1VCD0OO136 625
: an
Ur 24 kY . i -
1260 A H L’ -
o, .
—
LI r$ e g
g g ll oy
2 1 i,
<+

587

O V&

115



Withdrawable circuit-breakers for Z88.4 switchgear

VD4/758 531 | 303 52
P —— 486 r
™ 1VCDO000g1 455 -
Ur _g ¥
ir ] - f mf
@
Isc - 5 .
8 | .
L ]
&
™N
2 ]
Y
<
380 53
640
&
[Yr)
%
0
Withdrawable circult-breakers for ZS8.4 switchgear
VD4/Z258 531 1 303 52
= ¥
TN 1VCD000133 488
Ur 12 kv
Ir 1250 A i} N
| 20 kA
S0 bt b - -
25 kA 8w &
™~ a Y o
< 5| &
o ‘1*-" N i
2 3
o
8 @
<

583

87,

380




4, Overall dimensions %

Withdrawable circuit-breakers for Z88.4 switchgear

VD4/Z58 681 03 g
™ 1VCDOo00s8

I...i830 A .
16 KL
Isc 20 kA 3
26 KA e g
I o©r
(3]
8
~
8
& 195
380 |53
640
Withdrawable circuit-breakers for Z58.4 switchgear
631
VD4IZS:8 o 203 52
TN {1VCDO00135 .
Ur 24 kv
Ir 1250 A
16 kA o L
A —— “"q
c 120 K ol 3
25 KA . el ®
- ] e ']‘H Il 9
- ﬁ. w0
. (] &
| 8
R [ ©
3 & ry
A = " v o 1]
59
Rt M 195
636 380 53
¥

210 210
1

587




Withdrawable circuit-breakers for UniSwitch (CBW} and UniMix (P1/E) switchgear

VD4/US

™™

£ 1VCDO00047

Ur

Isc

3101

32521

1250A

© |

4

VD4/Sec Sl
TN {1VCD000180 s G
Ur 24 kv

030 B
e A

18
ISC 20.... - .._......I;A.

A1 T
=

/f_
A
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5. FElectric circuit diagram

State of operation represented

The diagrams shows the following conditions:
— Clrcuit-breaker open and connected {only withdrawable circuit-breaker)
— Circuits de-energized

- Closing springs discharged

Graphical symbols for electric diagrams

8_.__.._

.|i_

96

Therraal effsct

Elsctromagnetic sifect

Timing

Pushbution centrel

Key control

Earth
{general symboi)

__D___.

Mass, frame

Conducters in shielded
cable {two conductors
shown)

Connection of
conductors

Terminal or clamp

Socket and plug
(female and male)

Resistor
{general symbol)

®

\'
%

o —

PO

— TR

Capacitor (general
symbol)

Moter
(general symbol)

Rectifier with two

half-waves {bridge)

Make contact

Break contact

Change-over break
before make contact

e ——

—_—

A~

| T

Passing make contact
closing romentarily
during release

Closing position coentact
{limit switch)

Cpening position
contact {limit switch)

Power circuit-breaker
with automatic opening

Contro! coll
(general symbal)

Lamp
(general symbel)

119
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Electric circuit diagram of fixed circuit-breakers 12 .. 24 kV 1VCD 400046

The electric circuit diagram given in this section regards the fixed circuit-breakers 12 .. 24 kv,
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Electric circuit diagram
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5. Electric circuit diagram

Caption
O

*

-BER

-BGB1
-BGB4

-BGB6

- -BGB11

-BGS1

-BGS2

-MAS
-MBC
-MBO1
-MBO2
-MBO3

-MBO4
-MBU
-QAB
-RLEt

= -BFC

-SFO

-T8Y
-XDB
-XDB1
-xXDB10,

100

Figure number of the diagram.

See note indicated by the letter.

SO0R Test Unit device for monitoring continuity
of shunt opening and closing release winding
(see note D)

Auxiliary contacts of circuit-breaker.

Auxiliary let-through contact of circuit-breaker
with momentary closing during circuit-breaker
opening.

Contact for electrical signalling of undervoltage
release de-energized.

Contaet for cutting off electrical signal -BGB4

if opening operation is performed in the manual
mods,

Limit contact of spring lcading motor.
Contact for signalling closing springs loaded-
discharged.

Motor for loading closing springs (see note C).
Shunt closing release (see note D).

First shunt opening release {see note D).
Second shunt opening releass (see note D).
Opening solenold for release outside circuit-
breaker (see note F).

Third shunt opening release {see note D).
Under-voliage releass (see note B).
Circuit-breaker applications.

Locking magnet. Mechanically inhibits circuit-
breaker closing if de-energized.
(Consumption can be limited by connecting

a delayed operation enabling pushbutton in
series).

Pushbutton or contact for closing clrcuit-
breaker.

Pushbutton or contact for opening circuit-
breaker.

Rectifier for release -MBO3.

Terminal box of circuit-breaker circuits.
Connector of circuit-breaker circuits,

..., 17 = Connectors of applications.

=S

Description of the figures

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.
Fig.

Fig.

Fig.
Fig.
Fig.

Fig,

1 =

2 =

6,66 =

7,67 =

9,60 =

10 =
11 =
26 =

30 =

31,981 =

32,02 =

33,03 =

60 =

Circuit of motor for loading closing springs (see
note C}.

Shunt closing release {anti-pumping is achieved
mechanically), {see note D).

Locking magnet. Mechanically inhibits circuit-
breaker closing if de-energized.

Consumpticn can be limited by connecting

a detayed operation enabling pushbutton in
series,

Instantaneous underveltage release (see note
B).

Circuit of third shunt opening release with
posslbllity of continuous control of winding (see
note DJ.

Cireuit of frst shunt opening release with
possibility of continuous control of winding (see
note D).

Circuit of second shunt opening release with
possibility of continuous control of winding {(ses
note D).

Opening solenoid for release outside circuit-
breaker.

Opening solencid for release outside clrcuit-
breaker with AG supply.

Electrical signalling of closing springs loaded
and discharged.

Auxiliary let-through contact of circuit-breaker
with momentary closing during circuit-breaker
opening.

Available auxillary contacts of clrcuit-breaker
(see note E).

Available auxiliary contacts of circuit-breaker
(see note ).

Available auxiliary contacts of circuit-breaker
(ses note E).

Contact for electrical signaliing of undervoltage
release de-energized.




Incompatibility

The circuits indicated in the following figures cannot be
supplied at the same time in the same circuit-breaker:
5-6-66 9-69 31-91 10-11

7-67 32-92  33-93

Notes

A} The circuit-breaker Is equipped sclely with the applications
specified in the order confirmation. Consult this catalogue
for information about how to make out an order,

B} The undervoltage release can be supplied for energizing
with voltage derived from the supply side of the clrcuit-
breaker or from an Independent source.

Cirouit-breaker closing is only allowed when the release
is energized (closing lock is obtained mechanically). If
there is the same power supply for the shunt closing and
under-veltage relsases and the circuit-breaker must close
automatically when auxiliary voltage returns, there must
be a 50 ms delay between the under-voltage release’s
enabling Instant and energizing of the shunt closing
release.

Incompatible with -MBO4,

C) Check power of auxiliary circuit to find out whether several
motors for loading the closing springs can be operated
at the same time. To prevent excessive power draw, the
springs must be loaded by hand before the auxiliary cirouit
is powered.

D) The circuit for monftoring the continuity of the relsase
windings must only be used for that purpose. The SOR
Test Unit can be used for checking the continuity of the
various different releases.

-MBO4 incompatible with -MBU.
-MBO4 not available for VD4 50 kA,

E) When fig. 6 is required, contact -BGB1 (23-24) of fig.32 Is
not available. ‘
When fig. 7 is required, contact -BGB1 {3-4) of fig. 31 is
not available.
When fig. 9 is required, contact -BGB1 (7-8) of fig. 31 is
not available.
When fig. 32 is required, it is obligatory to supply the
auxiliary contacts of fig. 31,
When fig. 33 is required, it is obligatory to supply the
auxilfary contacts of fig. 32.
When fig. 66 is required, contact -BGB1 (23-24) of fig. 92
is not available.
When fig. 67 is required, contact -BGB1 (3-4) of fig. 91 is
not available.
When fig. 69 is required, contact -BGB1 (7-8) of fig. 91 Is
not available.
When fig. 92 is required, it is obligatory to supply the
auxillary contacts of fig. 91.
When fig. 93 is raquired, 1t Is obligatory to supply the
auxiliary contacts of fig. 92.
Fligs. 33 and 93 are not avallable for VD4 50 kA,
F} Figs. 10 and 11 are only available for VD4 up to 31.5 kA,
G) The energizing voltage must be the same for both signals,
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5. FElectric circuit diagram =

Electric circuit diagram of fixed circuit-breakers 36 kV 1VCD 400236

The elsctric circuit diagram given in this section regards the fixed circuit-breakers 36 KA.
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5. Electric circuit diagram
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Caption
[}

*

-BER

Figure number of the diagram.

See note indicated by the letter.

SOR Test Unit device for menitoring the
continuity of the shunt opening and closing
release winding (see note D)

-BGB1, 2, 3, 8 = Auxiliary contacts of circult-breaker.

-BGB4

-BGB6

-BGB11

-BGS1
-BGS2

-MAS
-MBC
-MBO1
-MBOZ
-MBO3

-MBO4
-MBU

-QAB
-RLEA

-SFC
-SFO

-TB7
-XDB

Auxiliary let-through contact of circuit-breaker
with momentary closing during circuit-breaker
opening.

Contact for electrical signalling of undervolitage
release de-snergized.

Contact for cutting off electrical signal -BGB4
if opening operation is performed in the manual
mode. :
Limit contact of spring loading motor.

CGontact for signalling closing springs loaded-
discharged.

Mator for loading closing springs (see note C),
Shunt closing release (see note D).

= First shunt opening release (see nate D),

Second shunt opening release (see note D).
Opening sclenoid for release outside circuit-
breaker.

Third shunt opening release (ses note D).
Undervoltags release (see note B).
Circuit-breaker applicatlons.

= Locking magnet. Mechanically Inhibits circuit-

breaker closing if de-energizaed.
{Consumption can be limited by connecting
a delayed operation enabling pushbutton in
seres).

Pushbutton or contact for closing ¢lrouit-
breaker.

Pushbutton or contact for opening circuit-
breaker,

Rectifier for release -MBO3.

Terminal box of circuit-breaker circuits,

-XDB10, ... ,17 = Connectors of applications

Description of the figures

Fig.
Fig.

Fig.

Fig.
g.

F

Fig.
Fig.
Fig.
Fig.
Fig.
Flg.
Fig.
Fig.
Fig.

Fig.

1 = Cireuilt of motor for foading closing springs (see
note C).

2 = Shunt closing release (anti-pumping is achieved
mechanically}, (see note D).

3 = Locking magnet. Mechanically inhibits circuit-
breaker closing if de-energized Consumption can
be limited by connecting a delayed pushbutton in
series so as to enable the operation,

5 = Instantaneous undervoltage release (see note B).

6 = Circuit of third opening release with continuous
control of winding (see naote D),

7 = Circuit of first opening release with continucus
contrel of winding (see note D).

9 = Cirouit of second opening release with continuous
control of winding (see note D).

10 = Opening solenold for release outsids circuit-
breaker.

11 = Opening sclenold for release outside circuit-breaker
with AC supply.

26 = Electrical signalling of closing springs loaded and
discharged.

30 = Auxiliary let-through contact of circuit-breaker with
momentary closing during circuit-breaker opaning.

31 = Available auxiliary contacts of circult-breaker.

32, ..., 35 = Available auxiliary contacis of clrcuit-breaker.

80 = Contact for electrical signalling of undervoltage
release de-energized.

70, ..., 73 = Available auxiliary contacts of circult-breaker,




5. Electric circuit diagram

Incompatibility
The circuits indicated in the following figures cannot be
supplied at the same time in the same circuit-breaker:

5-6 10-11

32-33-34-35  70-71 -72-73

(¢

Notes

A) Circuit-breaker is equipped sclely with the applications
specifiad in the order confirmation. Consult this catalogue
for information about how to make out an order.

B) The undervoltage release can be supplied for energizing -
with voltage derived from the supply side of the clreuit-
breaker or from an indepandeant source.

Circuit-breaker closing is only allowad when the release
is energized (closing lock is obtained mechanically). If
there is the same power supply for the shunt closing and
under-voliage releases and the circuit-breaker must close
autematically when auxiliary voltage returns, there must
be a 50 ms delay between the under-voltage release's
enahling instant and energizing of the shunt closing
release.

Incompatible with -MBO4.

C) Check power of auxiliary clrcuit to find out whether several
motors for loading the closing springs can be cperated at -
the same time. To prevent excessive power draw, springs
must be loaded by hand before auxiliary circult is powered,

D) The circuit for monitoring the continuity of tha release
windings must only be used for that purpose. The SOR
Test Unit can be used for checking the continuity of the
various different releases.

E} When fig. 6 is required, contact -BGB3 (41-42) of fig. 32-33
Is not available and fig. 34-35 cannot be supplied.

When fig. 9 Is required, contact -BGB1 (43-44) of fig. 31 is
not availzble.

F) Only available for 31.5 kA,

" G

129



—

Electric circuit diagram of withdrawable circuit-breakers for UniGear switchgear
and PowerCube enclosure 12 .. 24 kV 1VCD 400155
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5. Electric circuit diagram /@/

The electric clreuit diagram given in this section regards the For circuit-breaker of Z38.4 switchgears the following
withdrawable circuit-breakers for UniGear switchgear and diagrams are available:
PowerCube 12 .. 24 kV enclosures; for withdrawable circuit- 1VCD400158  Standard version
breakers with motorized truck, see diagram 1VCD400156. 1VCD400159  Version with motorized truck.
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Electric circuit diagram

= .
%5) - -
B4
] A AA A Y & AoA A A A
L —¥0d | 8 3t 2 H 2 7 = H s " ] 7 32
© a 0 " g " 8 © n - L) R &
s
-0t Prcr Ty
a
1 H 5 H s “ 13 15 111‘7 ) n Fn Bfs 27 Bﬁ
-048 _Bgmf___\-____F___\ _____ g O L, p N, LN, bY i \ AY
2 4 [ s 10 2 1 18 fl! I ” u o gl 2 {30
3027 | 230317 2
2 = R o H &| -e 2 ] ) 5 & %
T 18 It 3 13 33 17 » 15 15 n " 37 2 52
e vy g v v v
g g . g
4 4 4
*F) R
{51 ||
- A A A A A A
=2 23 5 57 Pt sz 5 57 a
# 8 & 2 8 B ¥
, n] ~] s
R ']y seeree REEITN 1Y 00 [y Y PR I R
3 i & g g g g
n ) 53 51 M m 23 3 53 [ &,
~a8 -se1zy  -Bomif  ~eanif -serzy —oor2Y,  —BeTIf ~moTeY  ~seTif  -moT1y -soT2d _aoeay—1
gl zln g% ol s gl gu gl gl 2[s gl
-xwag IF -oase | -xete | <nsig L1o =¥0a1g, —xom1s 1§ -mau o3z I8 —msia s -ons l10 -xane k2
3 3 2 2 & a 2 2
%R 53 1 55 53 55 £g 7]
hd hd Y Y ‘l’ k1" r Y ¥




Caption
O

*

-BER

-BGB1
-BGB4

-BGB6
-BGB11
-BGD1
-BGS1
-BGS2
-BGTH
-BGT2
-BGT3
-MAS
-MBC
-MBO1
-MBO2
-MBO3
-MBO4
-MBU

-QAB
-RLE1

-RLE2

= Figure number of the diagram.

= See note indicated by the latter.

= SOR Test Unit device for monitering continuity
of shunt opening and closing release winding
(see note D)

= Auxiliary contacts of circuit-breaker.

= Auxiliary let-through contact of circuit-breaker
with momentary closing during circuit-breaker
cpening.

= Contact for electrical signalling of undervoltage
release de-energized, N

= Contact for cutting off electrical signal -BGB4 if
opening operation is performed in the manual
mode.

= Enclosure door position contact,

= Limit contact of spring loading motor.

= Contact for signalling closing springs loaded-
discharged,

= Electrical signalfling contacts for circult-breaker
in racked-in position (see note F)

= [lectrical signalling contacts for circuit-breaker
in isolated position (see note F).

= Circuit-breaker position contact, open during
isolating trayel.

= Motor for loading closing springs (see note C}.

= Shunt closing release (see note D).

= First shunt epening release (see note D),

Second shunt opening release (ses note D).

= Opening solenoid for release outside circuit-
breaker.

= Third shunt opening release (see noto 1),

= Under-voltage releass {see note B).

= Circuit-breaker applications.

= Locking magnst. Mechanically inhibits circuit-
breaker closing if de-energized. (Consumption
can be limited by connscting a delayed
pushbutton In series so as to enable the
operation).

= Locking magnet (on truck), Mechanfcally inhibits
circuit-breaker racking-in and isolating if de-
energized. (Consumption can be limited by
connecting a delayed pushbutton in series so as
1o enable the operaticn). '

]

-SFC

-8FO

-TB7
-XDB
-XDB10, ..., 27 = Connectors of applications

-XDB28

]

Pushbutten or contact for closing circuit-
breaker.

Pushbutton or contact for opening circuit-
breaker. '

Rectifier for release -MBO3.

Terminal box of circuit-breaker circuits.

It

I

= Connector of applications.

Description of the figures

Fig.
Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

Fig.
Fig.

Flg.

1

2

3

10

i1

Il

Cireuit of motor for loading clesing springs (seo
note CJ.

Shunt closing release (anti-pumping is achleved
mechanically). (see note D).

Locking magnet, Mechanically inhibits circuit-
breaker closing if de-energized. {If -RL1 is required,
provide this figure when fig.31 or 32 are selected).
Consumption can be limited by connecting a
delayed pushbutton in series so as to enable the
operation,

Locking magnet, Mechanically inhibits circuit-
braaker closing if de-energized. (if -RL1 is required,
provide this figure when fig.33 or 34 are selected).
Consumption can be limited by connecting a
delaysd pushbutton in serles so as to enable the
operation.,

Instantaneous undervoltage release (see note 8),
Circuit of third opening release with continuous
control of winding (see note D),

Circuit of first opening release with continuous
control of winding {see nota D).

Locking magnet (on truck), Mechanically inhibits
circuit-breaker racking-in and isolating if de-
energized. (Consumption can be limited by
connecting a delayed pushbutton In series so as to
enable the operation).

Clreuit of secend opening release with continuous
control of winding {see note D).

Opening solencid for release outslde circuit-
breaker.

QOpening solenotd for release cutside circuit-breaker
with AC supply. ’
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Electric circuit diagram

Fig. 26 = Electrical signalling of closing springs loaded and Notes
discharged. A Clreuit-breaker Is equipped solely with the applications
Fig. 30 = Auxiliary let-through contact of circuit-breaker with specified in the order confirmation. Consult this catalogue
momentary closing during circuit-breaker opening, for information about how 1o make cut an order.
Fig. 31, ..., 84 = Available auxiliary contacts of circuit-breaker  B) The undervoltage release can be supplied for energizing
{see note E). with voltage derived from the supply side of the circuit-
Fig. 51 = Contacts for electrical signalling of circuit-breaker in breaker or frcm an independent source.
racked-in and isolzated positions located on circuit- Circuit-braaker closing is only allowed when the relsase
breaker truck {obligatory when fig. 31 or 32 are is energized (closing lock Is obtained mechanically). If
required}). there is the same power supply for the shunt closing and
Fig. 52 = Contacts for elactrical signalling of circuit-breaker in under-voltage releases and the circuit-breaker must close

racked-in and isolated positions located on circuit-
hreaker truck (supplied on request when fig. 33 to
34 are required).

automatically when auxiliary voltage returns, thare must
be a 50 ms delay between the under-voltage releass's
enabling instant and energizing of the shunt closing

release.
Incompatible with -MBO4.

C) Check power of auxiliary clrcuit to find out whether several
motors for loading the closing springs can be operated
at the same time. To prevent excessive power draw, the
springs must be loaded by hand before auxiliary circuit is
powered,

D) The circuit for monitoring the continuity of the release
windings must cnly be used for that purpose. The SOR
Test Unit can be used for checking the continuity of the
various differant releases:

-MBO4 incompatible with -MBU.
-MBOQO4 not available on Vmax and VD4 G0KA.

E) When fig. 6 Is required, contact -BGB1 (23-24} of fig. 32-
34 is not available.

When fig. 7 Is required, contact -BGB1 (3-4) of fig, 31-32-
33-34 Is not available.

When fig. 9 is required, contact -BGB1 (7-8) of fig, 31-32-
33-34 is not avallable.

When fig, 10 or 11 are required, contact -BGB1 (31-32) of
fig. 32 and 34 is not available.

When fig. 30 s required, contact -BGB1 {25-286) of fig. 32
and 34 Is not available.

F} The contacts for alectrical signalling of circuit-breaker in
isolated and racked-in position {-BGT1 and BGT2} shown
in fig. 51-62 are installed on circuit-breaker truck {movable
pait).,

(3) Fig. 3 is supplied when fig. 31 or 32 are required.

Fig. 4 Is supplied when fig. 33 or 34 are required{in this
case, it is obligatory to supply -BGT3).

H) Fig. 10 Is only available for VD4 up to 31.5 kA
Fig. 11 is only available for VD4 up to 31.5 KA.

1) The energizing voltage must be the same for both signals,

Fig. 60 = Contact for electrical signalling of undervoltage
release de-energized.

Incompatibility
The circuits indicated In the following figures cannot be
supplied at the same time in the same clrcuit-breaker:

5-6
51-52

3-4 3-33-34 4-31-32 10-11

31-32-33-34  31-32-52  33-34-51

Ymax,
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Electric circuit diagram of withdrawable circuit-breakers 36 kV 1VCD 400237
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5. Electric circuit diagram

The electric circuit diagram given In this section regards the
withdrawable circuit-breakers with breaking capacity

not avaitable for 36 k.

up to 36 kV.
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Electric circuit diagram
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Caption
B

*

-BER

-BGB1, ...

-BGB4

-BGB8

-BGB11

-BGD1
-BGS1
-BGS2

-BGT1
-BGT2
-BGT3

-MAS
-MBG

-MBO1
-MBO2
-MBO3

-MBO4
-MBU
-QAB
-RLE1

I

Figure number of the diagram.

See note indicated by the letter,

SOR Test Unit device for monitoring continuity

of shunt opening and closing release winding

(ses note D)

.3 = Auxiliary contacts of circuit-breaker.

Auxiliary let-through contact of circuit-breaker

with momentary closing during circuit-breaker

opening,

= Contact for electrical signalling of undervoltage
release de-energized.,

= Contact for cutting off electrical signal -BGB4 if
opening operation is performed In the manual
mods,

= [Enclosure deor position contact.

= Limit contact of spring loading motor.

= Contact for signalling closing springs loaded-
discharged.

= Electrical signalling contacts for circuit-breaker
in racked-in position (ses note F).

= Contacts for slectrical signalling of circuit-
breaker in isolated position (see note F).

= Clreuit-breaker position contact, open during

isolating travel,

Motor for loading closing springs (see note C),

= Shunt closing release (see note D).

= Flrst shunt opening release (see note D).

= Second shunt opening release (see note D).

= Opening sofenocid for release outsids clrcuit-
breaker.

= Third shunt opening release (ses note D),

= Under-voltage releass (see note B},

= Circuit-breaker applications.

= Locking magnet. Mechanically Inhibits cirouit-

breaker closing if de-energlzed.

(Consumption can be limited by connecting

a dslayed operation enabling pushbution in

series),

I

If

It

-RLE2

-8FC

-5F0

-187
-XDB

Locking magnet {on truck). Mechanically inhibits
circuit-breaker racking-in and isclating if de-
energlzed. (Consumption can be limited by
connecting a delayed pushbutton in series so as
1o enable the operation).

Pushbutton or contact for closing circuit-
breaker.

Pushbutton or contact for opening circuit-
breaker.

Recitifier for release -MBOS.

Terminal box of circuit-breaker cirouits.

-XDB10, ..., 27 = Connectors of applications,

-XDB28

Connector of applications,

Description of the figures

Fig. 1
Fig. 2

Fig. 3

Fig. 4

Fig. 5
Fig. 6

Fig, 7

Circuit of motor for loading closing springs (ses
note C).

Shunt closing release (anti-pumping is achieved
mechanically}, {see note D),

Locking magnet. Mechanically inhibits circuit-
breaker closing if de-energized. (if -RL1 Is
required, provide this figure when fig. 31 or 32
are selected). Consumption can be limited by
connecting a delayed pushbutton in series so as
to enable the operation.

Locking magnet. Mechanically inhibits circuit-
breaker closing if de-energized. (If -RL1 is
required, provide this figure when fig.33 or 34
are selected). Consumption can be limited by
connecting a delayed pushbuiten in series so as
to enable the operation.

Instantaneous undervoltage release {ses nots (
B).

Cireuit of third opening release with continuous
control of winding {see note D). -

Circuit of first opening release with continuous
control of winding (see nete D).




- Fig.

(€

Fig.

5. Electric circuit diagram

Fig. 8 = Locking magnet {on truck). Mechanically inhibits
circuit-breaker racking-in and isclating if de-
energized, {Consumption can be limited by
connecting a delayed pushbutton in series so as
to enable the operation).

Circuit of second opening release with
continuous control of winding (see note D),
Cpening solenold for release outside circuit-
breaker.

Opening solenold for release outside circuit-
breaker with AC supply.

Electrical signalling of closing springs loaded
and discharged.

Auxitiary let-through contact of circuit-breaker
with momentary closing during cirouit-breaker
opening.

31, ..., 34 = Available auxiiary contacts of circuit-breaker
(see note E).

Contacts for electrical signalling of cirouit-
breaker In racked-in and Isolated positions
located on clrcuit-breaker truck (obligatary
when fig.31 or 32 are required).

Contacts for electrical signalling of circuit-
breaker in racked-in and Isclated positions
located on circuit-breaker truck (supplied cn
request when fig.33 to 34 are required).
Contact for electrical signalling of undervoltage
release de-energized.

Fig. & =
Fig. 10 =
11 =

Fig. 26 =

Fig.

Fig. 51 =

Fig. 52 =

Fig.

Incompatibility
The circuits indicated In the following figures cannot be
supplied at the same time in the same circuit-breaker:

5-6
51-562

3-4 3-33-34 4-31-32 10-11

31-32-33-34 31-32-52  33-34-51

_J

Notes

A) The circuit-breaker is equipped solely with the applications
specified in the order confirmation. Gonsult this catalogue
for information about how to make out an order.

B) The undervoltage release can be supplied for energizing
with voltage derived from the supply side of the circuit-
breaker or from an independent source.

Circuit-breaker closing Is only allowed when the release

is energized {closing lock is obtalned mechanically). If
there is the same power supply for the shunt closing and
under-voltage releases and the circuit-breaker must close
automatically when auxifiary voltage returns, there must
be a 50 ms delay between the under-voltage release's
enabling instant and energlzing of the shunt closing
releass.

incompatible with -MBO4,

C) Check power of auxiliary circuit to find out whether several
motors for loading the closing springs can be operated at
the same time. To prevent excessive power draw, springs
must be loaded by hand before auxiliary circuit is powared.

D) The circuit for monitoring the continuity of the release
windings must only be used for that purpose. The SOR
Test Unit can be used for checking the continuity of the
various different releases.

-MBO4 incompatible with -MBU.

E) When fig, 6 is required, contact -BGB3 (41-42) of fig. 32-
34 is not avallable.

When flg. 9 is required, contact -BGB1 (43-44) of fig. 31-

32-33-34 Is not available.

When flg. 10 or 11 are required, contact -BGB3 (31-32) of
fig. 32 and 34 is not available.

When fig, 30 Is required, contact -BGB3 {53-54) of fig. 32
and 34 is not available.

F) The contacts for electrical signalling of circuit-breaker in
racked-in and Isolated positions (-BGT1 and -BGT2) shown
in fig. 51-52 are located on circuit-breaker truck (moving
part}.

G) Fig. 3 Is supplled when fig. 31 or 32 are required. Fig. 4 is
supplied when fig. 33 or 34 are required (in this cass, it is
obligatory for -BGT3 to be supplled),

H) Fig. 10 is only available for VD4 up to 31.5 kA, Fig. 11 is
only available for VD4 up to 31.5 kA,

[} The energizing voltage must be the same for both gjgnals.
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Contact us

oo k.,

ABB S.p.A.

Elecirification Products Division
Medium Voltage Products

Via Friuli, 4

[-24044 Dalming

Tel.: +39 035 6952 111

Fax: +38 035 6952 874

E-mail: info.mv@it.abb.com

ABB AG®

Calor Emag Medium Voltage Products
Oberhausener Strasse 33 Petzower Strasse 8
D-40472 Ratingen D-14542 Glindow
Phene: +49{0)2102/12-1230

Fax: +48(0)2102/12-1916

E-mail: powsrtech@de.abb.com

www.abb.com

DEPHO  PHTHRAR

The data and illustrations are not binding, We reserve
the right to make changes without notica in the course
of technlcal development of the product.

© Copyright 2016 ABB. All rights resesrved.
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For your safety!

e Make sure that the installation room (spaces, divisions
and amblent) is suitable for the eleclrical apparatus.

* Check that ali the installation, putting into service and
maintenance operations are carried out by qualified
personnel with suitable knowledge of the apparatus.

& Make sure that the standard and legal prescriptions
are complied with during installation, putting into
service and maintenance, so that Installations
according to the rules of good working practice and
safety in the work place are consfructed,

* Strictly follow the information given in this instruction
manual.

® Check that the rated performance of the apparatus is
not exceeded during service.

® Check that the personne! operating the apparatus
have this instruction manual to hand as well as the

(( necessary information for correct intervention,
o ¢ Pay special attention to the danger notes indicated in
the manual by the following symbol:

Responsible behaviour safeguards
your own and others’ safety!

For any requests, please contact the
ABB Assistance Service.

Y0 BATRAAR
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. Introduction

This publication contains the information needed to install
medium voltage VD4 circuit-breakers and put them into
service.

For correct use of the product, please read it carefully.

Like all the apparatus we manufacture, the VD4 circuit-
breakers are designed for different installation configurations.
However, this apparatus allows further technical-ceonstruction

_modifications {at the cusiomer's request) to adapt to special

installation requirements.

Gonsequently, the information given below may sometimes
not contain instructions concerning special configurations.
Apart from this manual, it is therefore always necessary to
consult the latest technical documentation (electric circuit
and wiring diagrams, assembly and installation drawings, any
protaction coordination studies, etc.), especialiy regarding
any variants requested In relation to the standardised
cenfigurations, :

Only use original spare parts for maintenance oparations.
For further information, please also see the technical

- - catalogue of the clrouit-braaker and the spare parts
- catalogue.

All the installation, putting into service, running and
maintenance operations must be carried out by
skilled personnel with in-depth knowledge of the
apparatus,

. Environmental protection \'\":sﬁv

programme

The VD4 circuit-breakers are manufactured in accordance
with the 150 14000 Standards (Guldelines for environmental
managerment),

The production processes are carried out In compliance
with the Standards for environmental protecticn In terms of
reduction in energy consuription as well as in raw materials
and production of waste materials. All this is thanks to

the medium voltage apparatus manufacturing facility
environmental management system,

2 [t
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1. Packing and transport

The circuit-breaker is shipped in special packing, in the open
position and with the spring discharged.

Each piace of apparatus is protected by a plastic cover

to prevent any infiliration of water during the leading and
unloading stages and to keep the dust off during sterage,

i




2. Checking on receipt

A Before carrying out any operation, always make
sure that the operating mechanism spring is
discharged and that the apparatus is in the open
position. '

On receipt, check the state of the apparatus, integrity of the
packing and correspondence with the nameplate data (ses
fig. 1) with what is spacified in the order confirmation and in
the accompanying shipping note,
Also make sure that all the materials described in the shipping
note are included in the supply.
Should any damage or irregularity be noted in the supply
on unpacking, notify ABB (directly or through the agent or
supplier} as soon as possible and in any case within five days
of receipt.
‘The apparatus Is only supplied with the accessories specified
at the fime of ordering and validated in the order confirmation
sent by ABB.

! The accompanying documents inserted In the shipping
packing are:
— instructicn manual {this document)
~ test certification
— identification label
— copy of the shipping documents
— electric wiring diagram.
Other documents which are sent prior to shipment of the
apparatus are:
— order confirmation
-- griginal shipping advice note
— any drawings or documents referring to special

configurations/conditions,

‘\
A _(InEpEy
PR Eb
1 3? 4CUIFBH IEC 62271-100 | 2
3 |lctassiFcAmoN .. GEIT7-1.
—fsN PR. YEAR ...
M MASS kv
U
4
ELEGTRIC DIAGRAM )
G, ...
FOET SO0 OSRGOS VRT3 p kL (
B | .- OPERATING MECHANISM
'5———-MO1 ......... v
kMada by ABB .
Caption

A Clrevit-breaker rating plate

B Operating mechanism rating plate

1 Type of apparatus

2 Symbols of compliance with Standards

3 Seral number

4 Chcuit-reaker characteristics

5 Characterlstics of the operating mechanism auxillaries

o—

Fig. 1
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3. Storage

When a period of storage is foreseen, our workshops can (on
request) provide suitable packing for the specified storage -
conditions.

On receipt the apparatus must be carefully unpacked and
checked as described in Checking on recelpt {chap. 2).

If immediate installation is not possible, the packing must be
replaced, using the original material supplied.

Insert packets of spacial hygroscopic substances inside

the packing, with at least one standard packet for piece of
apparatus.

Should the original packing not be available and immediate
Installation Is not possible, store In a covered, well-ventilated,
dry, dust-free, non-corrosive ambient, away from any easily
flammable materials and at a temperature between - & °C and
+ 45 °C,

in any case, avoid any accidental impacts or positioning
which stresses the structure of the apparatus.




4. Handling

Before carrying out any operaticns, always make sure that
the operating mechanism spring is discharged and that the
apparatus is in the open position.

To lift and handle the circuit-breaker, proceed as follows

(fig. 2):

— use a special lifting tool (1) (not supplied) fitted with ropes
with safety hooks (2);

— Insert the haoks (2) in the supports (3) fixed to ths frame
of the circuii-breaker and lift. Put the hooks (2} Into the
support holes (3) according to the type of apparatus (see
table);

— on completion of the operation {and in any case before
putting into service) unhook the lifting tcol (1) and dismantle
the supports (3) from the frame.

Fig. 2

P

During handling, take great care not to stress the insulating
parts and the terminals of the circuit-breaker,

The apparatus must not be handled by putting
lifting devices directly under the apparatus itself.
Should 1t be necessary to use this technique,
put the circuit-breaker onto a pallet or a sturdy
supporting surface {see fig. 3).
In any case, it is always advisable to carry out
lifting using the supports (3).

Version Pole centre distance {Rated current Hole
Fixed 150-210 mm upio 1250 A A
Fixed 275 mm from 1600 to 3150 A A
Flxed 210 mm from 1600 1o 2000 A A
Fixed 210-275 mm up to 4000 A G
Withdrawable 150 mm Upto 1250 A A
Withdrawable 210 mm from 1600 to 2500A iB
Withdrawabla {275 mm up to 1250 A B
Withdrawable {275 mm from 1600 to 3160 A :C
Withdrawable {210 mm up to 1250 A C
Withdrawable ;210-275 mm up to 4000 A C
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5._ Description

—"F General

The VD4 are vacuum circuit-breaker for indoor installation. For

the electrical performances, please refer to the corresponding

technical catalogue code 1YCPOO00O0DT.

For gpecial installation requirements, please contact ABB.

The Tollowing versions are availabls:

— fixed

- withdrawable for UniGear Z81 switchgear and PowerCubé
modules,

52 Reference Standards

The VD4 circuit-breakers conform to the 1IEC 62271-100,
CEI-'VDE - BS Standards are equivalent to IEC Standards
due to harmonization with |1EC.

i
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5.3. EL operating mechanism

VD4 circuit-breakers are equipped with modular EL spring
operating mechanisms. The operating mechanism is designed
o cover the whole range of performances as shown in the
following table: '

Type of operating mechanisin | Rated short-clreult current

EL1 -EL2 Up to 31,5 kA

£L3 Up to 40 kA - 24 kV, 31.5 kA

EL1 TWIN Up to 50 KA [rated current up fo 2000 A)
ELZ2 TWIN Up to 50 KA (rated current = 2500 A)

5.4, Fixed circuit-breakers -

The fixed circuit-breaker {fig, 4) is the basic version complete
with structure and front protection screen. The fixing holes are
made in the lower part of the structure,

For the efectrical connections of the circult-breaker auxiliary
clrcuits, the terminal box (10) is available (also see par. 7.8.1.).
The earthing screw is placed In the rear part of the circuit-
braaker, For further details please see the caption to figure 4.

11

TTT

Captlon
1 Lever for manual closlng spring charging
2 Signalling device for cirouit-breaker open/closed
3 Rating plate
4 Opsning pushbutton
5 Closing pushbutton
6 Signalling devica for closing spring charged/discharged
7 Operatlon counter
8 Terminals
9 Earthing screw
10 Delivery terminal box
11 Cabling connection
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5.4.1. General characteristics of fixed cirouit-breakers

- General characteristics of-fixed oircuit-breakers-{i

P2 N A Y 4 PR

S

Clrcuit-breaker VD4 12 (1)
|EC 622711005«
Standards
VDE 0671; CEf EN 62271-100- File 7642 } »

. Rated voltage Urfkvliia {
Rated Insulatlon voltage Us kvV]i12 e
Withstand voltage at 50 Hz Ud {1 min) [kV]i 28
Impulse withstand voltage Up [kV]i75
Rated frequency fr [Hz} } 50-60
Rated norma! current (40 °C) IrA}i630 1630 1630 11250 11250 (1250 (1250 11250 11250 11250

16 16 16 16 16 16 - — - -
20 20 20 20 20 20 — — - —
Rated breaking capacity 25 28 25 25 25 25 — - - —
{rated short-clrcuit breaking current Isc ficA]
symmetrical) 31,5 ia15 316 315 ia15 fais — -l i
- — —_ — - - 40 40 - —_
- - - — - - - - 50 50
16 16 16 16 16 i6 - - - —_
20 20 20 20 20 20 - - - —
25 25 25 25 25 25 - - —_ —
Rated short-time withstand current {3s) Ik [kA] : -
415 1815 1315 {315 {316 (815 |_ - — -
- — - — - — 40 40 - —
- - — — - —- - - 650° 50
) 40 fap f40 40 40 id40  i- — — —
50 150 is0 {80 {50 {50 i— - i T
Making oapacty ppoyitd.j63 les  es jes tes - 1o Ti— 1o )
80 80 80 B8O 80 80 - - - -
- — —_ — - - 100 100 — -
- — - — - - - — 125 125
Operation seguence [0-0.835-C0-155-CO)is= i ie . . . . . . .
Opening tims [ms) 33 .. 60
Arcing time [ms]i10.. 15
Tolal breaking time [ms]:43 ... 75
Cloging time [ms)i60 .. 80
PP Himm|i461 {461 {461 [461 1461 461 i580 1589 1610 [ 610
'c\)ff;gﬂum Wimm]i450 1570 {700 (450 (570 {700 i{&70 {700 ig00| |IY50
dimensions H Dfmmjid24 424 [424 1424 lap4 ia24  lap4 1424 |450| Vi4%o
Pole distance P [mm] 150 {210 1275 160 (210 12756 {210 (276 :210 27‘\
Welght kgli78 (75 i79  iv3  Iys  irg  ls4  is4 1146 Si1s8\
Standardised table of dimensfons N 7405 ,7406 - 7108 17496 1= - - - =
VCD i — i— 000051 — — 000051 ; 003282 003285 003440 003441
Operating temperature [*C)i-&6..+40
Troplcalization IEG: 80088-2-30, 60721-2-1»
Electromagnetic compatibility [EC: 62271-1i+

(1) Circuit-breakers up to 1250 A and 31.5 kA have polyamide poles.
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12

£ 12
28
75
50-60
1600 |1600 11600 11600 11600 1600 {1600 12000 {2000 2000 {2000 $2500 (2500 12500 (3150 3150
20 20 20 - - - - 20 20 - - 20 20 - 20 -
25 25 25 - - - - 25 25 - - 25 25 — 25 -
315 315 ians |- - - - 315 1316 [ — 31,5 315 i 315  i-—
- - - 40 40 —~ - 40 40 - - - 40 - 40 -
- - — - - 50 50 — - 50 50 - — 50 - 50
20 20 20 - - - - 20 20 - - 20 20 - 20 -
26 26 25 ~ - - -~ 25 25 - - 26 25 - 25 -
315 315 (316 |- - - - 315 i3ls  i— - 31,5 {3ls  {-— 815  i—
- - - 40 40 - - 40 40 — - - 40 - 40 -
- - — - - 50 50 - - 50 50 - - 50 - 50
160 80 50 - - - - 50 50 — - 50 50 - 50 -
' 63 163 — - — — 63 163 — i 63 63 — 63 —
80 80 80 - - - - 80 80 — - 80 80 - 80 -
- - — 100 i100  i— - 100 ifo0 - — - 100 |~ 100 i—
— - - - - 126 25 i— - 126 1125 i ~ 125 i— 125
. . . . . . . . . . . . . . . _
33 ... 60
10... 16
43 ... 75
80 ... 80 ‘ all
500 1500 1580 i589 1689 1610 1610 1599 i508 610 1610 i580 1699 610 [63%Y |636
450 1670 1700 1670 1700 1600 i760. 1670  |700 1600 1780 1670 {700 irs0  i700|\ 750
424 1494 1424 14p4 (424 1450 1450  idp4 144 1450 1450 1494 424 1450 |424) “Y459
160 1210|275 1210 la7s 210 izes 210|276 |210 1275 ipfo  i275 1275 1275 1275
o8 08 105 84 84 146 1158  iog 105 1146 1158 |o8 105 1163 {140 177
- 7407 17408 i— - - - 7407 17408 i— - 7407 17408 - - -
000050 [ —  i— 003282 | 003286 | 003440 003441 | — - 003440 003441 | — - 003441 1000149 | 003443
-5..+40

Ay




General characteristics of fixed circuit-breakers (17.5 kV)

Gircuit-breaker vD4 17 (1)
Standards 1EG 622-?1—100 .
VDE 0671; CE1EN 62271-100- Filo 7642 »
. Rated voltage Ur [kv}it17.5
( Rated nsulation voltags Us kV]i17.5
Withstand voltage at 50 Hz Ud (1 min) [kV]: 38
impulse withstand voltage Up [kV]: 95
Rated frequency fr [Hz) i 5¢-60
Bated normal current {40 °C) Ir [A) 830 630 630 1250 1250 1250 1250 {1260 11250 :1250
16 16 16 18 16 16 - - - -
20 20 20 20 20 20 - - - -
Rated breaking capacity . Isc Al 25 (26 :28 125 126 125 i~ = " "
{rated short-glrcuit breaking current symmetrical) 315 ials is1s i3i5 315 315 |- - - -
- - - - - - 40 40 - -
- - - - - - - - 50 50
16 16 16 16 16 16 - - - -
20 20 20 20 20 20 - - - -
25 25 25 25 25 25 - - - -
Rated short-time withstand current (3s) Ik (kA :
31.5 (316 i31.6 {316 {315 315 i- i- - -
- - - - - - 40 140 i~ -
- - - - - - - - 50 50
40 40 40 40 40 40 - - - -
( . 50 50 50 &0 50 50 - - ~ - {
1 63 {63 (63 63 163 163 i- - - -
Meking capacity BT T P P A i
- - - - - - 100 100 i- -
- - - - - - - - 126 {125
Operatlon sequsnce [0-035-C0-155-C0O]ie . . ] . . . . . .
Opening time [ms)i33 ... 60
Arcing lime [ms]:10... 15
Total breaking time ims)i43..786 /A
Closing time [ms)i60 ... 80 { R
PP Himm]i461 1461 {461 {461 461 461 |58g issa ia10| ig1%
2"\2’?;1}”"’ W[mm]i450 (570 i700 1450 {570 {700 i§70 {700 {600 50"
dlmensions i DImm)id24 1424 {404 1424 1424 424 1424 1424 1450 “ias9
Pole distance P [mm) i 150 210 275 150 210 275 210 275 210 2785
Welght kg)i73 75 79 73 75 79  iB4 84 146 158
Standardised table of dimensions NI TI08 1TA08 i LRSI Ehe - - o
1VCE i - - 000051 - - 000051 ; 003282} 003285} 003440 003441
Operating temperature {°Cli-5..+40
Tropicalization IEC: 80068-2-30, 60721-2-1i
Electromagnstic compatibility IEC: 62271}«

{1) Gircuit-breakers up to 1250 A and 31,6 kA have polyamids poles.

10

———

THOC WA




17.6

“[r‘l\
- 17.5
38
- 95
"50-60
Teoo Yisoo Tis00 11600 14600 11600 12000 i2000 2000 (2000 (2500 {2500 12500 8180 3150
20 20 - - - - 20 20 - - 20 20 - 20 -
25 25 - - - - 25 25 - - 26 25 - 25 -
315 1315 i~ - - - a5 1315 - - 315 i81.5 i~ 31.5 -
- - 40 40 - - 40 40 - - - 40 - 40 -
- - - - 50 80 - - 50 50 - - 50 - 50
20 20 - - - - 20 20 - - 20 20 - 20 -
25 25 - - - - 26 25 - - 25 25 - 25 -
3i.5 315 i- - - - 316 i35 - - 35 isls  i- 31.5 -
- - 40 40 - - 40 40 - - - 40 - 40 -
- - - - 50 50 - - 50 50 - - 50 - 50
AL 50 - - - - 50 50 - - 50 50 - 50 -
Lo ies 53 - - - - 63 63 - - 63 63 - 63 -
80 80 - - - - 80 80 - - 80 80 - 80 Z
- - 100 1100 G- - 100 100 i- - - 100 - 100 -
- - - - 125 i125 - - 126 li25  i- - 125 i 125
- L - * . » . [ ] L L] [ ] - » L[] —_
33 .., 60
10...15
43 ..75
80 ... 80 \
won Teee imse T Tese Teto Teto  Tees isee  lel0  i610  16os 1609 610 635 | | |636
e e Tere Tre0 ieoo 1760 1570 1700 1600 760 1670  i700  |750 700 | \ {:¥6D
aod " iazh ok i4p4  145@ 1450 1424 1424 1450 1459 1424 424 1459 ‘424 \ 1459
i e iereiars imio 1276 1210 1976 1210 1276 210 i27s  lays it M (278
28 105 iBd4 84 146|158 198 105 11486 i158 |98 105 i163 {140 177
7407 7408 |- - - - 7407 17408 - - 7407 {7408 |- i -
""" - - 003282 | 003285 | 003440 | 003441 i- - 003440 1003441 |- - 003441 | 000149 003443
""" )
—
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General characteristics of fixed circuit-breakers (24 kV)

Tropicalization

|IEC: 60068-2-30, 60721-2-1

Circuit-breaker VD4 24
IEC 62271-100} «
Standards ;
VDE 0871; CEl EN 62271-100- File 7642 » )
- . Rated voltage Ur [kv]§ 24 (
‘ Rated insutation voltage Us [kv]i24
Withstand voltage at 50 Hz Ud {1 min) (kV]i 50
Impulse withstand voltage Up [kvii 125
Rated frequehcy fr [Hz] : 50-80
Rated normal current (40 *C) Ir [4] § 630 630 1250 (1250 1600 2000 12500
16 16 16 16 16 16 -
Rated breaking capacity‘ . Isc {kA] 20 20 20 20 20 20 -
{rated short-circuit breaking current symmedrical) 25 25 25 25 25 25 25
- - 31.5 - 31.5. 31.6 31.5
16 16 16 16 16 16 -
. 20 20 20 20 20 20 -
Rated short-time withstand current (3s) Ik [eA)
25 25 25 25 25 26 25
- - 31.5 - KRS 31.5 31.5
40 40 40 40 40 40 -
Making czpacity Ip 4] 50 60 50 50 50 50 -
63 63 63 63 63 63 B3
- - 80 - 80 BO 80
Operation sequence [0-035-C0-165-COJi» * . ie . . .
Opening tims [ms]i33..60
Arcing time [ms)ii0... 15
Total breaking fime {ms}i 43 ... 75
Closing time [ms]: 60 ... 80
Ly H [mm] 631 631 {631 831 642 ja42 642
gﬁvzgﬂum W [mm}} 570 700 570 700 700 700 700
dimensions H D [mm] § 424 424 424 424 424 424 424
Pole distance P [mm]: 210 275 210 275 275 275 275
Weight [kg)i 100 104 100/106 0} 104 110 110 110
TN:7408 7410 7409 7410 7411 7414 7411
Standardised table of dimensions !
1VCDi— - 0001720 |- - - 1V YA
Operating temperature [°Gli-5..+40 \ \ \
l

Electromagnstic compatibility

IEC: 62271-1

{1} 31.5 kA verslon.
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General characteristics of fixed circuit-breakers (36 kV)

Circuit-breaker

VD4 35

IEC 62271-100

Standards

VDE 0871; CEI EN 62271-100- Fils 7642

.. Rated voltage Ur [xv] 36
Aated insulation voltage Us [kV]i38
Withstand voltaga at 50 Hz Ud (1 min} (k] 170
Impulse withstand voltage Up [kv}i170
Rated frequency fr [MHz] i B0-60
Rated normal current {40 °C) Ir [A]§ 1250 1800 2000 2600 W
(?:::g :)rzz?t]fggcﬁﬁpl?r‘g;yklng current symmetrical) lsc ke : 31.5 316 315 315
Rated short-time withstand current (3s) Ik [A}i 31.5 31.6 31.6 31.6
Making capacity Ip kA]i 80 80 80 80
Operatlon sequence [0-035-CO-155-C0)iw ] ] .
Opening time [ms}; 35 ... 60
Arclng time [msg]i10... 15
Total breaking time [ms]i45...75
Glosing time [ms}i60... 80
PP H [mm} § 564 564 564 -
Maximum W fmm] {778 778 778 -
g;.rerall H D [mm)i 468 488 488 -
menslons
Pole distance P [mm) ;275 275 275 -
Weight [kg]i 150 150 170 -
Standardised table of dimensions TN 1VYN300801-LT  { 1VYNS00901-LT | 1VYN30GQO1-LT |-
Operating temperature [PC)i-5..+40
Troplcalization |EC: 60068-2-30, 60721-2-1}+
Electromagnetic compatiility IEG: 62271-11+

{*) Contact ABB
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5.4.2. Types of circuit-breakers available in the fixed version

VD4 fixed circuit-breaker without bottom and top terminals (12 kV)

v

————

cmrgpee CTisTereTRatstomnterrupted current (40°C) {A)
H=481 H=589 H=509 1H=610 H=636
D=424 D=424 D=424 " D=459 D=459
Ky A uAi=205 u/=310 ul=310 wl=310 uA=310 i Circuit-breaker typs
fg=217.5 1/g=238 fg=237.5 I/g=237 1/g=237
P=150 ;P=210 iP=275 iP=210 iP=275 P=150 {P=210 iP=278 iP=210 {P=275 [P=275
W=450 | W=570 iW=700 iW=570 iW=700 iW=450 {W=570 iW=700 {W=600 {W=750 {W=750
16 630 VD4 12,0616 pi50
20 630 VD4 12.06.20 p150
25 630 VD4 12,06.25 p150
31.6 630 VD4 12,08.32 pi50
16 1250 VD4 12,12,16 p150
20 1250 VD4 12.12.20 p150
25 1250 VD4 12.12.25 p160
3.5 11250 VD4 12.12.32 p150
20 1600 VD4 12.,16.20 p150
25 1600 VD4 12.16.25 pi50
3.5 1600 VD4 12,16.32 p150
16 630 VD4 12.08.16 p210
20 630 VD4 12.08.20 p210
25 630 VD4 12.06,26 p210
31.5 630 VD4 12.06.32 p210
16 1250 VD4 12.12,16 p210
20 1250 VD4 12.12.20 p210
25 1250 VD4 12,12.25 p210
31.5 1250 VD4 12.12.32 p210
40 1250 VD4 12,12.40 p210
50 1250 VD4 12,12,50 p210
12 20 1600 VD4 12.16.20 p210
25 1600 VD4 12.16.25 p210
315 1600 VD4 12.16.32 p210
40 1600 VD4 §2.16.40 p210
i50 1600 VD4 12.16.60 p210
20 2000 VD4 12.20.20 p210
25 - 2000 VD4 12.20,25 p210
31.5 2000 VD4 12.20.32 p210
40 2000 VD4 12.20.40 p210
50 2000 VD4 12.20.50 p210
20 2500 VD4 12.25.20 p210
25 2500 VD4 12.25.25 p210
31.5 2500 VD4 12.25.32 p210
16 630 VD4 12.08.16 p275
20 630 VD4 12.08.20 p275
25 630 VD4 12.08,25 p275
31.5 630 VD4 12.08.32 p275
18 1250 VD4 12.12,16 p275
20 1250 VD4 12,12.20 p275
25 1250 VD4 12,12.25 p275
31.5 1250 VD4 [{2.12,83 p275
40 1250 vD4 fi2,12.40'p275
50 1250 VD4 {2.10.50 por5
H = Helght of the cirouit-oreaker, N
W = Widgth of the circuit-breaker.
D = Depth of the clrcuit-breaker.
wl = Distance batween bottorn end lop ferminal.
I/g = Distance betwaen the bottom terminal and the resting surface of the clrouit-breaker.
P = Pole horizonta! centre distance.
‘-_ﬁ-—h‘_"‘""——-—.-.
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Ur Isc Rated uninterrupted current {40 "C) {A} __b
: H=461 {H=589 {H=509 {H-610 H=636
D=424 D=424 D=424 D=459 D=459
S KA ufl=205 =310 u1=310 u/l=310 ufl=310 i Circuil-breaker type
Vg=217.5 Yg=238 Vy=237.5 l/g=237 Vg=237
P=150 :P=210 =275 iP=210 ;P=275 :P=150 iP=210 [P=275 iP=210 {P=275 {P=275
W=450 {W=570 [W=700 {W=570 jW=700 {W=450 {W=570 {W=700 iW=600 {W=750 iW=750
20 1600 VD4 12.16,20 p275
25 1600 VD4 12,16.25 p275
a1.5 1600 VD4 12,16.32 p275
40 1600 V4 12.16.40 p275
50 1600 VD4 12,16.50 p275
20 2000 VD4 12,20.20 p275
25 2000 VD4 12.20.25 p275
31.5 2000 VD4 12,20.32 p275
40 2000 VD4 12,20.40 p275
12 50 2000 VD4 12.20.50 p275
20 2500 VD4 12.25.20 p275
25 2500 VD4 12.25.25 p275
31.56 2500 VD4 12,25.32 p275
N 40 2500 VD4 12.25.40 p275
(" 50 2500 VD4 12.25,50 p275
' 20 3160 VD4 12.32,20 p275
25 3150 VD4 12.32,25 p275
31.5 3150 VD4 12.82.32 p275
40 3150 VD4 12.32.40 p275
50 3150 VD4 12.32.50 p275
H = Helght of tha drcuit-breaker,
W = Width of the clreuit-breaker.
D = Dspth of the circuit-breaker.
w1 = Distance between bottom and fop lerminal,
Yg = Distance between the bottom terminal and the resting surface of the clrciit-breaker,
P = Pole horizontal cenire distance.
VD4 fixed circuit-breaker without bottom and top terminals (17.5 kV)
- Ur Isc Rated uninterrupted current (40 °C) [A]
( E H=461 {H=589 i H=500 H=610 H=635
D=424 1D=424 iD=424 D=45% D=458
v KA UA=205 w/1=310 uft=310 uA=310 u/l=310 | Circuit-breaker type
l/g=217.5 Vg=238 Vg=237.5 /g=237 lfg=237.5
P=150 {P=210 iP=275 {P=210 |P=275 {P=150 [P=210 iP=275 {P=210 iP=275 {P=275
W=450 {W=570 iW=700 (W=570 iW=700 :W=450 iW=570 iW=700 iW=600 iW=750 iW=750
16 630 VD4 17.06.16 p150
20 630 VD4 17.08.20 p150
25 630 VD4 17.06.25 p150
1.5 1630 VD4 17.06.32 p150
16 1250 VD4 742,16 p150
i75 120 11250 D47.10.20 p150
o iss {1250 D4[17.1.25 p150
31,5 11250 417.1232 p150
16 630 V4 17.06.46 p210
20 630 VD4 17.06.20 p210
25 B30 VD4 §7.06.25 p21Q
31.5 630 A2 p210
T T——
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U Efsc Rated uninterrupted current {40 °C) [A]
' H=461 H=589 H=598 H=610 H=635
D=424 D=424 D=424 D=459 D=458
e T u/l=205 unt=310 ul=310 | =310 ufl=310 iGircuil-breaker typs
lfg=217.5 Ifg=238 Vg=237.5 lig=237 1/g=237.5
P=150 iP=210 iP=275 {P=210 iP=275 [P=150 [P=210 [P=275 iP=210 P=275 [P=275
W=450 {W=E70 [W=700 iW=570 iW=700 {W=450 iW=570 |W=700 {W=600 {W=750 {W=750
16 1250 VD4 17,1218 p210
20 1250 VD4 17.12,20 p210
25 1250 VD4 17.12.26 p210
3.5 1250 VD4 17.12.32 p210
40 1250 : VD4 17.12.40 p210
50 1250 VD4 17.12,50 p210
20 1600 VD4 17.16.20 p210
25 1600 VD4 17.16.25 p210
31.5 1600 VD4 17.16.32 p210
40 1600 VD4 17.16.40 p210
50 1600 VD4 17.16.50 p210
20 2000 VD4 17.20,20 p210
25 2000 VD4 17.20.25 p210
31.5 £2000 VD4 17.20.32 p210
(_ 40 2000 VD4 17.20.40 p210
50 2000 VD4 17.20.50 p210
20 2500 VD4 17.25,20 p210
25 2500 VD4 17.25.25 p210
31.5 2500 VD4 17.25.32 p210
6 630 VD4 17.06,16 p276
20 620 VD4 17.08,20 p275
25 620 VD4 17.06.25 p275
31.5 630 VD4 17.06.32 p275
16 1250 VD4 17.12,16 p275
17.8 20 1250 VD4 17.12.20 p275
25 1250 VD4 17.12,25 p275
31.5 1250 VD4 17.12,32 p278
40 1250 VD4 17,1240 p275
50 1250 VD4 17.12.50 p275
20 1600 VD4 17.16.20 p275
25 1600 VD4 17.16.25 p275
31.5 1600 VD4 17.16.32 p275
40 1600 VD4 17.16.40 p275
. 50 1600 VD4 17.16.50 p276
: 20 2000 VD4 17.20.20 p275
25 2000 VD4 17.20.25 p275
a1.6 2000 VD4 17.20.32 p276
40 2000 VD4 17.20.40 p275
50 2000 VD4 17.20.60 p276
20 2500 VD4 17.25,20 p275
25 2500 VD4 17.25.25 p278
31.5 2500 VD4 17.25.32 p275
40 2560 VD4 17.25.40 p275
50 2500 VD4 {7.26050 p275
20 3150 {vD4 a0 pe7s
25 3150 | VD4 1Y139.25 p275
31.5 3150  ivD4 1A%L.32 povs
40 3160 | VD4 17.32.40 g275
50 3150 VD4 17.32.50 p275
H = Helght of the circuit-braaker,
W = Width of the circuit-breaker.
D = Depth of the cireuit-breaker.
A = Distance between bottom and top tenminal.
I/'g = Distance between the bottom terminal and ths resting surface of the clrouit-breaker.
P = Pols horizontal centre distancs,
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VD4 fixed circuit-breaker without bottom and top terminais (24 kV)

Ur %isc Rated uninterrupted cureent (40 °C) {A]
H=631 H=642
i NP/ i D=424
1=310 =310 Gircuit-breaker type
kV KA
fg=282.5 g=282.5
P=210 P=275 P=275
W=570 W=700 W=700
16 630 VD4 24,08.16 p210
20 630 VD4 24.08.20 p210
25 630 VD4 24.08.26 p210
16 1250 VD4 24,12,16 p210
20 1250 VD4 24.12.20 p210
25 1250 VD4 24,12,25 p210
315 1250 VD4 24,12.32 p210
16 630 VD4 24.08.16 p275
20 630 VD4 24.06.20 p275
25 630 VD4 24.08.25 p275
16 1250 VD4 24,12,16 p275
24 20 1250 VD4 24.12.20 p275
r/’” ) 25 1250 VD4 24.12.25 p276
k 16 1600 VD4 24.16.16 p275
20 1600 VD4 24,16.20 p275
25 1600 VD4 24.16,25 p275
31.5 1600 VD4 24,16.32 p275
iB 2000 VD4 24.20.16 p275
20 2000 VD4 24.20.20 p275
25 2000 VD4 24.20.25 p275
31.5 2000 VD4 24.20.32 p275
25 2500 VD4 24.25.26 p276
31.5 2800 VD4 24,2532 p275
H = Helght of the circuit-breaker.
W = Widih of the clrcuit-breaker,
D = Depth of ihe circuit-breaker,
uA = Distance between bottom and top temminal.
Ifg = Distange bstween the bottom tesminal and the resting surface of tha clrcuit-breaker,
P = Pols horizontal gentre distance.

( ‘\ VD4 fixed circuit-breaker without bottom and top terminals (36 kV}
" Ur lsc i Rated untibterrupted current (40 °C) [A]
{H=876

D=478.5

kv kA wi=328 Gircuit-breaker type

wreuR- (]

Vg=i28.5 P
p=275
W=786
1280 A VD4 36.12.32 p275
1800 A VD4 36.16.32 p27

38 315 86 p278
2000 A VD4 36.20.32 p275
26500 A ™ VD4 36.25.32 p275

H = Helght of the circuit-breaker,

W = Width of the drcuit-breaker,

D = Depth of the circuit-breaker.

wl = Distance between boltorn and top teminal,

Vg = Distance batween the bollom terminal and the resting surface of the circuit-breaker,

B = Pole horizontal centre distanca,

{9 = Tobareleased, Conlact ABB.




VD4 —upto24 kY

VD4 - up to 24 kY

VD4 - 36 kV

5.4,3, Standard flttings for fixed circuit-breakers

Tha basic versions of tha fixed circuit-breakers are three-pole
and fitted with:

- EL type manual operating mechanism

— mechanical signalling devics for cloging spring charged/

discharged
— mechanlcal signalling device for circuit-breaker open/closed

~ closing pushbutton, opening pushbutton and operation
counter

— set of ten circult-breaker open/closad auxiliary contacts
Note: with the set of ten auxiilary contacts supplied as standard and the
maximum number of electrical applications possible, thred mdke contacts
{slgnalling clrouit-breaker open) and five break contacis (slgnatting circult-
breaker closed) are avatlable.

-~ lever for manual closing spring charging

- auxlliary clrcuit support terminal box,

———————
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5.5, Withdrawable Circuit-breékers

The withdrawable circuii-breakers up to 24 kV are available
for UniGear ZS1 and UniSec switchgear, PowerCube modules
(see fig. 5a) and for ZS8.4 switchgear (see fig. 5b).

The 36 kV circuit-breakers are avallable for ZS2 switchgear.
They conslst of a truck on which the supporting structure of
the circuit-breaker is fixed.

Circuit-breakers for UniGear Z81 and UniSec switchgear
and for PowerCube tmodules (fig. 5a)

The cord with the connector {14) {plug) for connection of the
operating mechanism electrical accessories comes out of the
connection (15),

The strikers for operating the contacts {connected/Isolated)
placed in the switchgear are fixed in the top part of the
circuit-breaker.

The shutter actuator (8] (roller (18) for UniSec version) are
provided for operating the segregation shutters of the medium
voltage contacts of the enclosure or of the switchgear are
fixed on the sides of the circuit-breaker.

i The crosspiece with the handles (17} for hocking up the
clreult-breaker for the racking-in/out operations by means of
the speclal operating lever (16} is mounted on the front part of
the circuit-breaker truck.

The circuit-braaker is completed with the isolating contacts (8},
The withdrawable circuit-breaker is fitted with special locks
on the front crosspisce, which allow hooking up into the
corrasponding couplings of the switchgear.

13

14

15

¥bé

The locks can only be activated by the handles with the huc:‘z

fully resting against the crosspiece.

The operating lever (16) must be fully inserted (also see

par. 7.5.). A lack prevents the truck from advancing into the
enclosure ar fixed part when the earthing switch is closed.
Another lock prevents racking-in and racking-out with the
cirouit-breaker closed. With the truck in an intermediate
posltion between isolated and connected, a further lock
prevents circuit-breaker closing (either mechanical or
electrical. -

A locking magnet is also mounted on the truck which, when
de-energised, prevents the truck racking-in operation.

On request, an Interlock is available which prevents racking-in
of the circuit-breaker with the door open, and door opening
with the circuit-breaker closed.

The lever for loading the closing spring (1) in the manual mode
is built into the operating mechanism, The spring is loaded by
repeatedly lowering the Jever with linear movements until the
ysllow indicator {6) appears to show that loading is complete.
The spring can only be loaded with the switchgear docr open.
Comply with the instructions in the UniGear switchgear
manual for the operations that can be performed with the
door open.

Note: on request, the closing spring loading device for withdrawable circuit-
breakers for UniGear switchgsar can be supplied with the lsver outsids the
operating mechanlsm and a rotary loading movement. This device is part of the
standard equipment for VD4/ZSB withdrawable circuit-breakers only {see detail
1 of Fig. 5b on the next page), This rotary lvading device allows the closing
spring to be loaded with the switchgear door closed,
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Caption
1 Lever for manuzlly charging the closing spring
2 Signalling devics for ckeuit-breaker openfclosed
3 Rating plate
4 Opening pushbuiten
§ Closing pushbutton
& Signalllng device for closing spring charged/dlscharged
¥ Cperation counter
8§ Isolating contacts

Fig. ba

10 Truck

11 Locks for hocking Into the fixed part
12 Machanical override of the undervoltage release (on requai
13 Strikers for activating the contacts placed in the enclosure
14 Conneclor {plug)

15 Cabling connection

16 Operating lever for circuil-breaker racking-in/out
17 Handles for activaling the locKs (1)

18 Shutters actuator {for UniSec varsion only)
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Clrcuit-breakers for Z$8.4 switchgear (fig. 5b)

The socket (13) takes the connector (plug) placed in the
switchgear.

The slides (9) for operating the segregation shutters of the
medium voliage contacts of the switchgear are fixed on the
sides of the circuit-breaker.

The crosspiece with the handles (17) for hooking up the
clrouit-breaker for the racking-infout operations by means of
the spacial operating lsver (16) Is mounted on the frant part of
the circuit-breaker truck.

The circuit-breaker is completed with the isolating contacts (8).
The withdrawable circuit-breaker is fitted with special locks,
described below (see fig. 5¢ - 5d).

1) Prevention of traverse with circuit-breaker closed
With the circuit-breaker closed, the feeler pin (16 - fig.
5¢) prevents the shutter sliding (19 - fig. 5¢) and therefors
insertfon of the lever (20 - fig. 5¢) for traverse of the
apparatus.

2) Prevention of traverse with socket-plug disconnecte
When the plug is not inserted in the socket (13), the stem (21
- fig. Bo) prevents the plate (22 - fig. 5¢) lifting and traverse of
the apparatus.

3) Prevention of switchgear door closing with socket-
plug disconnected {*)

When the plug is not inserted in the socket (13}, the feeler pin

(23 - fig. 5d) prevents door closing.

4) Prevention of circuit-breaker racking-out with the
socket-plug connected (9

When the plug is inserted in the socket (13), the lock bolt (29
- fig. 5d) hits the pin {30 - fig. 5d) preventing the apparaius
from being racked out of the switchgear.

13
ARl VB4 4
2 ./Z S
3 ¢ ~:[ :
s
1 EF O%

17

Caption
t Coupling for the manual closing spring chargtng lever ()
2 Signafling device for circuit-breaker open/closed
3 Rating plats
4 Opening pushbution
5 Closing pushbutton
6 Signalling device for closing spring charged/discharged
7 Operation counter
8 Isolating contacts

Fig. 5b

Ay

9 Slide for operating the switchgear shutters
10 Truck
11 Locks for hooking Into the fixed part
13 Conneactor {plug)
16 Operating laver for clrcit-breaker racking-in/out {a special velton
provided for VD4/288 Preussen Elektra EON clreuit-breakers)

17 Handles for getivating ths locks (11)

() Only VD4/Z58 Preussen - Elekira EON version,
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22

20

9
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16

Fig. 5¢

(

29

30
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Fig. 5d




8.5.1. General characteristics of withdrawabla ¢ircuit-breakers for UniGear Z81 switchgear

General characteristics -of withdrawable circuit-breakers
for UniGear ZS1 switchgear (12 kv})

Glrcuit-breaker V0D4/P 12 (9
IEC 62271-100} »
Standards
VDE 0671; CEl EN 82271-100- Flle 76421+ .
Rated voltage Ur kv]i12 {
( Rated insulation voltage Us (kv]i 12
Withstand voltage at 50 Hz Ud {1 min) [kV}128
Impulse withstand voltage Up [kV]i75
Rated freduency fr [Hz] { 50-60
Rated narmal gurrent {40 *C) Ir [A)ig30 1250 1250 1250 1250 1600 1600
16 16 - - - - -
20 20 - - - 20 20
Rated breaking capachty . Ise (KA} 25 25 - - - 25 25
(rated short-circuit breaking current symmetrical) 31.5 315 - - - 31.5 31.5
- - 40 40 - - -
- - - — 50 - -
16 18 - - - - -
20 20 - - - 20 20
Rated shori-tims withstand current (3s) [k [kA] 2 25 - 3 - - 25 25
3l.s 31.5 - i - 31.5 31,5
- - 40 40 — - -
- - - - &0 - _
40 40 - - - - -
( 50 50 - - - 50 50 ( '
P . 63 {63 - in - 63 63 o
- Making capacity Ip kAl P P - - - s .
- - 100 100 - - -
. - - - - 125 - -
éparatfon sequence f0-03s5-C0-155-C0]is . . . . . .
Dpening time [ms):33 ... 60
Arcing time [ms]i10 .., 15
Total breaking tims [msg)i43...75
Ciosing time [ms]i60 ... 80
PIP H [mm: 628 628 691 [ 691 691 691 LYY
Maximum W [mm] {503 503 653 853 681 653 853,
ol i Dfomiie62 662 641 642 1643|642 642 \\
Pals distance P fmm] | 160 150 210 275 210 210 275 ) L
Welght k) 116 116 174 176 180 160 166\
Standardised table of dimensions TN 7412 7412 s - o 418 7418 \!
1VCD - - 003284 :003286 003444 - -
QOperating temperature [FCli~5..+40
Troplcatization IEC; 60068-2-30, 60721-2-1= R /
Elactromagnetic compatibility IEC: 82271-1+ m
{1} Rated current guaranteed with clreuit-breaker instafed in UniGear 281 switchgear and with 40 °C amblent femperalura. Q/ - L
(2] Up to 4000 A vith forced ventitation. by +
(3) Circuit-breakers up to 1260 A and 31.5 kA havea polyamide pofas. / ﬂ ()\E
22
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50-60
1800 1800 1600 1600 2000 2000 2000 2000 {2500 i 2500 3150w i3150@
- ~ - - 20 20 - - 20 - 20 -
- - - - 25 25 - - 25 - 25 -
~ - - - 31.5 31.5 - - 315 - 3.5 -
40 40 - - 40 40 - - 20 i- 49 -
- - 50 50 - - 50 50 - 50 - 50
- - - - 20 20 - - 20 - 20 -
- - - - 25 25 - - 25 - 25 -
- - - - 31.5 1.5 - - 315 - 1.5 -
40 40 - - 40 40 - - 40 - 40 -
- - 50 50 - - 50 50 - 50 - 50
- - - - 50 50 - - 50 - 50 -
. - - - 63 63 - . 63 - 63 -
i - - - 80 80 - - 80 - 80 -
400 100 - - 100 100 - - 100 - 100 -
- - 125 125 - - 125 1286 - 125 - 125
. L] L] L] - - - L] L] L] L] -
33 ... 80 -
10... 15
43,76
189..,80
RS i691 1691 1691 i601 691 691 891 691 691 730 742
853 853 681 853 653 853 681 853 853 853 853 853 )
641 642 643 643 642 642 643 648 640 643 640 a4l |
210 275 210 275 210 275 210 275 275 275 275 2L
174 176 180 193 160 166 190 205 186 225 221 20
- - = - 7415 7416 - - 7417 - - -
003284 1003986 (003444 003445 i~ - 003444 1003445 i~ (003445 1000153 :008447
..... -5..+40 ¥
.

L 0 YA
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General characteristics of withdrawable circuit-breakers for UniGear ZS1 switchgear (17.5 kV)

24

Y

[

Wier

Circuit-breaker VD4/P 17 @)
IEG 62271-100 i »
Standards
VDE 0671; CE| EN 62271-100- File 76425 » -
Rated voltage Ur k)i 17.5 ( }q
+ Rated insulatlon voltage Us [kV]i17.5
Withstand voltage at 50 Hz Ud {1 min} [kV] 38
Impulse withstand voltage Up [kV]i95
Rated fraquency fr [H;.].. 50-60
Rated normai current (40 °C) ™ Ir [A] {630 1250 1250 1250 1250 1600  .{1600
16 18 - - - - -
20 20 - - - 20 20
Rated breaking capaotty . 156 [KA] 125 25 - - - 25 25
{rated short-clrouit breaking current symmetrical) 31.5 31.5 - - - 31.5 315
- ~ 40 40 - - -
- - - - 50 - -
16 18 - - - - -
20 20 - - - 20 20
25 25 - - - 25 25
Rated short-time withstand cument (3s) Tk [ka) a1s P - - o oy 51
- - 40 40 - - -
- - - - 50 - -
40 40 - - - - -
50 60 - - - 50 50 ( -
- ',]Making capacity Ip [kA] & 123 - " i 52 53
80 80 - - - 80 80
- - 100 100 - - -
- - - - 125 - -
Operation sequence [0-085-CO-155-C0]j+ . . . . . .
Opening time [ms}idsd ... 80
Arcing time {ms]ii10..15
Total breaking time [ms)i43...75
Qiosing time [ms] 160 ... 80
ally H [mm] i 632 632 601 891 691 591 61
2’1"";;;“”‘ W {mm} {503 503 653 853 681 653 853
dimenslons H D [mm] | 664 864 841 642 843 842 64
Pole distance P [mm] { 150 150 210 275 210 210 245
Welght kgl 116 118 174 176 180 160 1#%‘-“
Standardised tabls of dimensfons NiT412 7412 - - ~. 7415 \V‘”S
VCD{- - 003284 1003286 1003444 i L
Operating temperature [°C)i-6 ..+ 40
Troplealization IEG: 60068-2-30, 60721-2-11
Electromagnstic compatibility 1EC: 62271-1
{1)Rated curent guaranteed with circuit-breaker Installed in UniGear Z51 gvitchgear and with 40 °G amblent temperature.
{2) Up to 4000 A with forced venlilation.
{3) Clrcuit-breakers up 1o 1250 A and 31.5 kA have polyarmide poles.
—'__'_‘—'%--s_.




17.5

1) Hrs
e
95
50-60
1600 1600 1600 1600 2000 2000 2000 2000 2500 2500 3is0®@ 3150
- - - - 20 20 - - 20 - 20 -
—~ - - - 25 25 - - 25 - 25 -
- - - - 315 315 - - 31.6 - 1.5 -
40 40 - - 40 40 - - 40 - 40 -
- - 50 50 - - 50 50 - 50 - 50
- - - - 20 20 - - 20 - 20 -
- - - - 25 25 - - 25 - 25 -
- - - - 315 31.5 - - 31.5 - 315 -
40 40 - - 40 40 - - 40 - 40 -
- - 50 50 - - 50 50 - 80 - 50
= - - - 50 50 - - 50 - 50 -
NE - - - 63 83 - - 63 - 63 -
"""" - - - - ig0 80 - - 80 - 80 -
100 100 - - 100 100 - - 100 - 100 -
- - 126 125 - - 125 126 - 125 - 125
L ] L] L] * [ ] L] L[] - [ ] [ ] » L]
33..860
10 ... 16
43...75
60 .., 80
691 691 {601 691 691 691 691 691 691 691 730 742
653 853 681 853 653 853 661 . 853 853 853 853 853
641 642 643 643 642 842 643 643 640 643 640 143
210 275 210 275 210 275 210 275 275 275 275 xS
174 176 180 193 160 165 190 205 1286 225 221 40
- - - - 7415 7416 - - 7417 - - -
003284 0032856 003444 003445 - - 003444 003445 - 003446 000153 :5\003447
-5..+40
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General characteristics of withdrawabla circuit-breakers for UniGear 751 switchgear (24 kv)

Clrcuit-breaker ) VD4/P 24
Standards IEC 62271-100 »
VDE 0671; CEIEN 62271-100- Flle 7642 i«
. Rated voltage Ur [kv]i24
: Rated insulation voltage Us [kV]i24
Withstand voltage at 50 Hz Ud (1 min) [kV] i 80
Impuilse withstand voltage Up kVjii2s
Rated frequency fr fHz] i 50-60
Rated normal current {40 °C) Ir [A] 1 630 630 1260 1250 1800 2000 2500 @ 3i60@
6 16 16 i6 16 16 16 -
Rated breaking capacity 20 20 20 20 20 20 20 -
(rated shori-circuit breaking current Isc [kA)
symmelrical 25 25 25 25 25 25 25 -
- - 31.5 - 31.5 31.5 31.5 31.5
i6 16 16 16 16 16 16 -
Rated short-time withstand current (3s) Ik [ka) z0 20 2 2 20 20 20 -
25 25 25 25 25 25 26 -
- - 31.56 - 31.5 31.5 31.5 31.5
40 40 40 40 40 40 40 -
Méking capacity I (kA &C 80 50 50 50 50 50 -
63 63 63 63 63 63 63 -
- - BO - 80 80 BO 80
Operatlon sequence [0-0.3s-C0O-15s-CQ)ie . ] . . . . .
. Cpening time fms]i33... 60
_Arging time [ms}it0.. 15
" Total breaking time Ims] ;43 ... 75
Closing time [ms] i60 ... 8O
Ple H [mm] {784 704 794 794 838 838 838 838
’gﬁﬁgﬁ“m W [mm) {653 853 653 853 853 853 853 853
dimensicns i D fmm] | 802 802 802 802 790 790 790 790
Pole distance P [mm] { 210 276 210 275 275 275 275 275
Welght {kg] 1140 148 140/146 W {148 208 228 228 277
TN:7413 7414 7413 7414 7418 7418 7418 -
Standardised table of dimensions
1VOD |- - 0001734 i- - - - 000177
Operating temperature [°Cli-5...+40 |\
Tropicalization IEC: BO0BB-2-30, 6A721-2-11 » \V/ K
Electromagnetlc compatibility IEG: 622711 | « |

(1} Rated current guaranteed with clruit-breaker Installed In UniGear 251 switchgear and with 40 °C amblant temperatura,

(2} 2800 A rated current guaranteed with natural ventfation; 2500 A rated current guaranteed with forced ventilation.
{3) 2700 A rated current guaranteed vith naliral ventiation; 3150 A rated current guaranteed with forced ventilation.

{4) 31.5 kA varsion.

26
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General characteristics of withdrawable circuit-breakers for UniGear 252 switchgear and PowerCube modl.rl'eﬂiﬁf—:7

Circuit-breaker VD4/W 38
IEC 62271-1001} »
Standards
VDE 0671; CEI EN 62271-100- Flle 7642 »
Rated voltage Ur kv]; 36
Rated insulation voltage Us [kV] 36
Withstand voltage at 50 Hz Ud (1 min} [kV]i70
Impulse withstand voltage Up [kV] 170
Rated fraquency #r [Hz] i 50-60
Rated normal current (40 °C) Ir [A}i1250 1600 2000 52500 ke
I(?:::g :};?J?t}fic{}?cgipbarzgm cureent symmetrical) lsc [kA]: 31.5 815 81.5 318
Rated short-time withstand current (3s) Ik [kA]{31.5 31.5 31.86 3.5
Making capacity Ip [kA]: 80 80 80 80
Operation sequence [0-083s8-CO-1565-CO)ie . . ie
Opening time [ms]:33 .., 60
Arclng time [ms]$10 ... 15
Total breaking time [ms]i45 .. 75
Closing time {mg}i60 .. 80
s H[mm]e73 973 a73 973
Maximum W [mm)] | 842 842 B42 842
overal H D [mm]: 788 788 788 788
menslons

ey Pole disiance P [mm}} 275 275 275 275
Weilght [kg]i 230 230 230 . -
Standardised table of dimensions TN i 1VYN300801-KG | 1VYN3003801-KG | 1VYN300801-KG i~
Operating temperature [°Cli- & .. + 40

Troplcalization |IEC: 60068-2-30, 60721-2-1}»
Electromagnetic compatiblity IEC: 62271-1 ¢
(") Ask ABB

////




§.8.2. Types of withdrawable circuit-breakers available for UniGear ZS1 switchgear é

VD4 withdrawable circuit-breaker (12 kv)

Ur Isc Rated uninterrupted current {40 °C) [A)
W=650 W=200 W=1000 iW=1000 {w=1000
v " P=150 P=210 P=275 P=275 - {P=275 Glrculi-breaker type
u1=208 =310  [ul=310 iuf=310 |uA=310
0=35 6=79 8=79 2=109 2=109
18 830 VD4/P 12,06,16 p150
20 630 VD4/P 12,06.20 p150
25 630 VD4/P 12.08.25 p150
315 630 VD4/P 12,05,32 p150
16 1250 VD4/P 12,12.16 p150
20 1250 VD4/P 12,12,20 p150
25 {1250 VD4/P 12,12.25 p160
315 {1250 VD4/P 12,12.32 pi50
20 1250 VDA/P 12.12.40 p210
50 1260 VD4/P 12.12.50 p210
20 1660 VDA/P 12,16.20 p2+0
25 i 1600 VD4/P i2.16.25 p210
(, 31.5 1600 VO4/P 12.16.32 p210
40 1600 VD4/P 12,16.40 p210
50 1600 VD4/P 12.16,50 p210
20 2000 - VD4/P 12.20,20 p210
25 2000 VD4/P 12.20,25 p210
31.5 2000 VD4/P 12.20,32 p210
40 2000 VDA/P 12,20.40 p210
50 2000 VD4/P 12.20.50 p210
12 40 1250 VD4/P 12.12.40 p27s
20 1600 VD4/P 12.16.20 p275
25 1600 VD4/P 12,16.25 p275
315 1600 VD4/P 12.16.32 p275
40 1600 VD4/P 12.16.40 p276
50 1660 VD4/P 12.16,50 p275
20 2000 IVD4/P 12.20.20 p275
25 2000 VD4/P 12,20.25 p275
31,5 2000 VD4/P 12.20.32 p275
40 2000 VD4/P 12.20.40 p275
50 2060 VDA/P 12.20,50 p275
20 2500 VD4/P 12.25,20 p275
( 25 2500 VD4/P 12,25.25 p275
31.5 2500 VD4/P 12,25,82 p275
40 2500 VD4/P 12,25.40 p275
50 2500 VD4/P 12.25,50 p275
20 3150 VD4/P 12.32.20 p275
25 3150 VD4/P 12.32.25 p275
31,5 3150 VD4/P 12,32.32 p275
40 3150 @ VD4/P 12.32,40 p275
50 3150 VD4/P 12.32,50 p275

W = Width of the clrcuit-breaker.

P = Pole horizontal centre distance, .

uA = Distance between bottom and top terminal.

% = Nameter of the Isolating contact,

{1} Up to 4000 A rated current guaramteed with forced ventiiation, [\

——




VD4 withdrawable circuit-breaker {17.5 kV)

Ur isc Rated uninterrupted currant {40 °C) [A]
W=650 W=800C W=1000 W=1000 W=1000
" A P=150 =210 p=275 P=275 P=275 Circuit-breaker type
u/l=205 u=310 wl=310 ufl=310 ufl=310
9=35 @=79 &=79 e=109 =109
iB 8630 VD4/P 17.06.16 p1560
20 630 - VD4/P 17.06.20 p150
25 830 VD4/P 17.08.25 pi50
31.5 630 VD4/P 17.06.32 pi&0
16 1250 VD4/P 17.12.18 p150
20 1250 VD4/P 17.12,20 p150
25 1250 : VD4/P 17.12.26 p150
315 (1250 VD4/P 17,12,32 p150
40 1260 VD4/P 17.12.40 p210
50 1250 VD4/P 17.12.80 p210
20 1600 VD4/P 17.16.20 p210
25 1800 VD4/P 17.16.25 p210
31.5 1600 ) VD4/P 17.16.,32 p210
40 1600 VD4/P 17.18.40 p210
50 1600 VD4/P 17.16.50 p210
20 2000 VD4/P 17.20.20 p210
25 2000 VD4/P 17.20.25 p210
31 5 2000 VD4/P 17.20.32 p210
40 2000 VD4/2 17,2040 p210
50 2000 VD4/P 17.20.50 p210
i17.5 40 1250 VD4/P 17.12,40 p275
20 600 VD4/P 17.16.20 p275
285 1600 VDA/P 17.16.25 p275
31.5 1600 VD4/P 17.16.32 p275
40 1600 VD4/P 17.16.40 p275
50 1600 VD 4/P 17.16.50 p275
20 2000 VD4/P 17.20.20 p275
25 2000 VD4/P 17.20.25 p275
3.5 2000 VD4/P 17.20.32 0275
40 2000 VD4/P 17.20.40 p275
60 2000 VD4/P 17.20,60 p275
20 2500 © iVD4/P 17.25.20 p275
25 2500 VD4/P 17.25.25 p275
31.6 2600 VD4/P 17.25.32 p275
40 2500 VD4/P 17.25.40 p275
50 2500 VD4/P 17.25.60 p275
20 3150 M VD4/P 17,32.20 p275
25 3150 M VD4/P 17.32.25 p275
ais a0 m VD4/P 17.32.32 p275
40 3is0 ™ VD4/P 17.32.40 p275
50 | ‘ 3150 0 VDA/P 17.32.50 p276

W =Wilth of the clrouit-breaker.

P = Pole horizental centre distance.
uAl = Distance between bottem and top terminal,

© = Diameter of the lsclating contact,

{1) Up 10 4000 A rated curent guaranteed with forced ventiation.
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VD4 withdrawable circuit-breaker (24 kV)

RN

Ur Isc Rated uninlerupied surent {40 °C) IA]
W=800 W=1000 W=1000, W=1000
Ky KA P=210 =275 P=275 P=275 Gircuit-breaker type
u/=310 u1=310 u/1=310 u/1=310
=35 2=35 a=79 =109
16 630 VD4/P 24.06.16 p210
20 630 VD4/P 24,06.20 p210
25 630 VD4/P 24.06,25 p210 -
16 1250 VD4/P 24.12.16 p21i0
20 1250 VD4/P 24,12,20 p210
25 1250 VD4/P 24.12.25 p2i0
31.5 1250 VD4/P 24,1232 p210
16 630 VD4/P 24.06.16 p275
20 630 VDA/P 24.06.20 p275
25 630 VD4/P 24.06.25 p275
16 1250 VD4/P 24.12.16 p275
20 1250 VD4/P 24,12.20 p276
25 1250 VD4/P 24.12.25 p275
24 16 1600 | VD4/P 24,16.16 p275
20 11600 VD4/P 24,16.20 p275
25 1600 VD4/P 24,16.25 p275
3156 1600 VD4/P 24,16.32 p275
16 2000 VD4/P 24,2016 p275
20 2000 VDA/P 24,20.20 p275
25 2000 VD4/P 24,20,25 p275
31.5 2000 VD4/P 24,20.32 p275
16 2300 M VD4/P 24.25.16 p275
20 2300 VD4/P 24.25.20 p275
25 2300 M VD4/P 24.25.25 p275
31.5 2300 % VD4/P 24,2532 p275
31.5 2700 @ [ VD4/P 24,30,32 p276
W =Width of the swiichgear.
P =Pola horizontal cantrs distance,
w1 = Distance batween bottom and top terminal,
o = Dlameter of the isolating contact.
{1) 2500 A rated cument guaranteed with forced ventilation,
{2) 3150 A rated current guaranteed with forced ventilation.
VP4 withdrawable circult-breaker {36 kV)
ur is¢ | Rated uninterrupted current (40 °C) [A]
H=951
D=788
ufl=380
kV kA e Gireuit-breaker type
P=275
W=778
1250 A VD4/W 36.12.32 p276
26 315 1600 A VD4/W 36,18.32 p275
2000 A VD4/W 86,20.32 p275
2500 A ™ VD4 36.25.32 p275
H = Helght of the clrcvit-breaker,
D = Depth of the clrcuit-breaker.
ul = Distance between botiom and top terminal,
2 = Diameter of the Isolating contact,
P = Pole horizontal centre distance,
W = Wiilh of the dreuit-breaker,

P

To be released. Contact ABB




VD4 - up to 24 kV VD4 - up to 24 KV

VD4 - 36 kv
5,5.3. Standard fittings of withdrawable circuit-breakers — |gver for manually charging the closing spring
for UniGear 251 switchgear {up to 24 kV) - UniGear  — isolating contacts
752 and PowerCube modules (VD4 38 kV} - cord with connectar (plug only} for auxiliary circuits, with

striker pin which does not alow connectlon of the plug
In the socket if the rated curvent of the circuit-breaker is
different from the rated current of the panel
— racking-infout lever (the quantity must be defiged, according
to the number of pieces of apparatus ordered
— locking electromagnet in the truck. This preven
breaker from being racked Info the panel with a

The baslc versions of the withdrawable circuit-breakers are
thrae-pole and fitted with:

— EL type manual operating mechanisim

- mechanica! signalling device for closing spring charged/
discharged

mechanical signalling device for circuit-breaker open/closed
closing pushbutton

gpening pushbutton

operation counter

set of ten auxlliary circuit-breaker open/closed contacts
Naote: with the set of ten auxiliary contacts supplied as standard and the
maxlmum number of electrical applications possible, three make contacts
{signalling circuit-braakar opan} and four break contacts (signalling clrouit-
breaker closed) are avaliable.

—

————

AP

—

1,/



5.5.4. General characteristics of withdrawable'circuit-breakers for PowerCube modules

General characteristics of withdrawable circuit-breakers
for PowerGube modules (12 kV)

N/

Glircult-breaker VD4/P 12 f} VO4/W 12 )
PowerCube module i PB1{ PB2
IEC 622711001 « .
Standards ‘
VDE 0871; CEI EN 62271-100- Fila 7642 i .
Rated voltags Ur V112 12 (
Rated insulation voltage Us{kV]ii2 12
Withstand voltage at 50 Hz Ud (1 min) [kV} 28 28
Impulse withstand voltaga Up[kv]i7s 75
Rated frequency fr [Hz]; 50-60 60-60
Rated narmal current {40 °C) ® ir [A){ 630 1250 630 1250
16 16 186 16
20 20 20 20
Rated breaking capacity 25 25 25 25
(rated short-circult breaking Isc [KA]
current symmetrlcai) a1e 1.5 315 31.5
16 16 16 16
20 20 20 20
Rated short-tima Ik [KA] 25 25 25 25
withstand current (3s} 31.5 31.5 31.5 31.5
40 40 40 40
50 50 50 50 {
_— i
) 63 63 63 63
- Making capac Ip (kA
: 9 capacity PlA S 80 80 80
- - ~ i
H
Opsration sequence [C-0.35-CO-155-CO}ie .
Opening time [ms)i33... 680 33..60
Arcing time [ms]{10...15 10.. 18
Total breaking time fms]id3..75 43..75
Closing time [ms)i 60 ... 80 60 ... 80 N
P H [mm] | 628 628 691 i691 N
Maximum W [mm] ; 503 503 653 853 A
ove
dimensions " D (mm] | 862 662 642 642 VA
Pale distance P [mm] { 150 150 210 210 A
Welght [kgli 116 116 135 i35
TN{7412 7412 7420 7420
Standardised table of dimensions
1VODi- - -~ -
Operating temperature [*C}i-6.. + 40 - § ..+ 40
Tropicalization |IEC: 60068-2-30, 60721-2-1 1« . s ()
Electromagnetic compatibility IEG: 6227111 . //qﬂ‘ p g&’\
{1)Rated current guaranteed vith circuit-breaker lnstelled in PowerCube enclosure and with 40 °C: amblent temmperaturg
(2} Up 1o 4000 A wilh forced ventidation,
(3) Circuit-breakers up to 1250 A and 31,5 kA have polyamide poles. A HHH :
o ‘\ i fi
i\
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VDA/P 12 VD4 12
PB2 PB3 P83
. L] L]
) - = -
;2 12 12
28 28 28
75 75 76
50-60 50-60 50-60
1250 1250 1600 1600 1600 2000 2000 2500 2500 3150 P 3150 @
- - 20 - - 20 - 20 - 20 -
- - 25 - - 26 - 25 - 25 -
- - 316 - - 31.5 - 31.5 - 315 -
40 - - 40 - 40 - 40 - 40 -
- 50 - - 50 - 50 - 50 - 50
- - 20 - - 20 - 20 - - 20 -
- - 25 - - 25 - 25 - 25 -
- - 31.5 - ~ 31.6 - 315 - 315 -
40 - - 40 - 40 - 40 - 40 -
- 50 - - 50 ~ 50 - 50 - 50
;i - 50 - - 50 - 50 - 50 -
( i - 63 = - {53 - 63 - 63 -
~ i - 80 - - 80 - 80 - 80 -
100 - - 100 - 100 - 100 - 100 -
- {125 - - 125 - 125 - 125 - i125
Ll ’ L] . .
33... 60 33..60 133..60
10... 18 10..15  110..15
43...75 43..75  143..75
60 ... 80 60.., 80 160 ... 80
691 691 891 891 691 690 691 691 691 730 \ (6ot
653 681 653 653 681 653 681 853 853 - l@s3 \ \as3
641 643 542 641 643 B42 643 640 643 640 \ fedg
210 210 210 210 210 210 210 275 275 276 \ F278\
174 180 160 174 180 160 190 188 225 221 - 240
- - 7416 - - 7415 - 7417 - - i-
003284 1003444 i- 003284 1003444 i 003444 i- 003445 1000152 | 003595
-5...+ 40 -6 ...+ 40 -5, +40
L] L]
- »
i
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General characteristics of withdrawable circuit-breakers for PowerCube modules (17.5 kV)

Gleouit-breaker VD4R 1T ¥D4/W 17 ()
PowerGube moduls : PB1 PB2
IEC 62271-100% .
Standards
VDE 0671; CEl EN 62271-100- Fila 7642} « .
Rated voltage Ur (kV]i17.56 i7.5
( I Rated inisulation voltage Us [KV]i17.5 17.5
Withstand voltage at 50 Hz Ud {1 min) [kV] 1 38 38
Impulse withstand veitage Up [kv)i95 95
Rated frequency fr [Hz} : 50-60 50-60
Rated normal current (40 °C) @ Ir [A] } 630 1260 630 11260
16 16 16 i6
20 20 20 20
Rated breaking capacity 25 25 25 o5
(rated short-circult breaking Isc [kA}
current symmetrical) 31.5 31.5 31.5 31.5
16 i6 16 16
. 20 20 20 20
Rated short-time Ik (KA 25 25 25 25
withstand current (3s) 31.5 31.5 31.5 i31.8
40 10 40 40
A 50 50 50 60
( : 63 63 53 63
- Making capacl - I
g capaclly b A 80 80 80
Operation sequence [0-0838-C0-15s-COJj» .
Openlng time [ms]i33 ... 60 33...60
Arclng time [ms]ii0... 15 10.. 15
Total breaking time [ms]id3... 76 43 ... 75
Gloslng time [ms]i 60 ... 80 60 ... 80
Ly H [mm] ; 628 628 691 h 68
Maxirmnus W [mm) | 503 503 653 \
averall
dimensions i D [rmm] | 662 662 642 L\ [dad
Pole distance P fmm] } 150 150 210 \ ip10
Welght ka}| 116 116 135 Y135
) TNi7412 7412 7420 7420
Standardised table of dimensicns
TVCD |~ - - -
. Qperating temperature ’ [*Cli- 5. + 40 -5..+40
Traplcalization IEC: 60068-2-30, 60721-2-7 i+ .
Elsctromagnatic compatibility IEC: 62271-1 . Y
(1) Rated current guaranteed with circuit-breaker installad in PowerGube enclosure and with 40 °C amblent temperature, ' T
(2} Up to 4000 A with forced ventiation. Q:{\ O 4 \

{3} Gircuit-breakers up to 1250 A and 31.5 KA have polyamide poles,

- o) 1 e ]




VD4/P 17 IVDAIW 17
PB2 iPB3 PB3
. . .

7 s 175 17.5

(" {175 17,5 17.6

Tag a8 a8
95 95 95
50-60 50-60 50-60
1250 {1250 {1600 1600 1600 2000 2000 2500 2500 31609 3150 @
- - 20 - - 20 - 20 - - 20
- - 25 - - 25 - 25 - - 25
- - 31.5 - - 315 - 3.5 - - 3.5
40 - - 40 -~ 40 - 40 - - 40
- 60 - - 50 - 50 - 50 50 -
- - 20 - - 20 - 20 - - 20
- - 25 - - "125 - 25 - - 25
- - 31.5 - ~ 315 - {315 - -~ 31.5

""" 40 - - 40 - 40 - 40 - - 40

- 50 - - 50 - 50 - 50 50 -

- - 50 - - 50 - 50 - - 50

1’ = = a3 - - 63 - 63 = - 6a

il - 30 - - 80 - 80 - - 80

100 - - 100 - 100 - 100 - - 100
- 125 - - 125 - 125 - 125 125 -
. . .
33.. 60 33..,60 83 ...60
10... 15 10 .. 15 10.,.15
43..75 43..75 43...75
60 ... 80 80 ... 80 60 ... 80 noa
691 691 691 691 691 690 691 591 691 691 1730
653 681 653 653 681 653 681 853 853 853 kb3
641 643 642 641 643 642 643 640 643 643 640/ \
210 210 210 210 210 210 210 275 275 275 275~
174 180 160 174 180 160 190 186 225 240 221

""" - - 7415 - - 7415 - 7417 - - -
003284 (003444 i 003284 1003444 - 003444 i- 003445 1003598 000152
<5 .. +40 -5+ 4D 5.+ 40

A




General characteristics of withdrawable circuit-breakers for PowerCube modules {24 kV)

Cirguit-broaker VD4/P 24
PowerCube module : PB4 PB5
IEC 62271-100: » .
Standards
VDE 0671; GEI EN 62271-100- Flle 7642 « .
Rated voltage Ur[kv]i24 24
Rated Insulation voltage Us [Kv]iz24 24
Withstand vollage at 50 Hz Ud (t min) [kV] | 50 50
Impulse withstand voltage Up [kV]i125 125
Rated frequency Ir [Hz] § 50-60 50-60
Rated normal current (40 °C) 0 Ir{A)i630 1250 1600 {2000 2500 @
16 18 18 16 16
Rated breaking capacity 20 20 20 20 20
{rated short-cireult breaking [sc [kA]
current symmetrical) 25 25 25 25 25
- 31.5 31.5 31.8 31.5
16 16 16 16 16
Rated short-time ik A 20 20 20 20 20
withstand current (3s) 25 25 25 25 25
- 31.5 31.5 31.5 315
40 40 40 40 40
Making capacity Ip [kA] %0 59 %0 2 &
geep P s 63 63 83 63
- 80 80 80 80
QOperation sequancs [O-0.35-CO-158-C0]je . . . .
(‘/ Opening iime [ms}i33... 60 33 ... 60
Arcing time [ms]i10 ... 15 10..15
Total breaking tirme {ms)i43 ... 75 43..75
Closing time [ms] 60 ... 80 60 ... 80
Ly H imm] ; 784 794 838 §838 838
Mvaf“;”m W (mm] | 663 653 853 853 853
overa
dimensions H B [mm] { 802 802 780 790 790
Pole distance P (mm] | 210 210 275 275 275
Weight [kg) i 140 140/146 & 228 228 228
. TNi7413 7413 7418 7418 7414
Standardised table of dimensions
1VCD |- 000173 B - - -
Operating temperature [°C)i-5...+ 40 U \_.
Troplcalization IEC: 60068-2-30, 60721-2-1}s
Electromagnetic compatiifity |EG: 62271-1}«

(1) Rated current guaranteed with clrouit-breaker instafied in PowerCuba enclosure and with 40 °C amblent temperature.

{2) 2300 A rated uninterrupted current guaranteed vith natural ventilation; 2500 A rated current guaranteed with forced ventiation,

(3) 31.5 kA verslon.
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5.5.5. Types of withdrawable circuit-breakers available for PowerCuhe moduies

VD4 withdrawable circuit-breaker (12 kV)

Ur Is¢ Reted uninterrupted current (40 C) [A]
=650 W=B00  [W=1000  iW=1000 {W=1000
o =180 P=210 P=275 P=275 P=075 Circuit-breaker type
u=205 v=310 ul=310 ul=310 Wi=310
9=35 8=79 B=T9 2=109 2=109

16 630 VD4/P 12.06.16 p150
20 630 VD4/P 12.06.20 pi50
25 630 VD4/P 12.08.25 p150
31.5 1630 VD4/P 12,06,32 p150
16 1250 VD4/P 12,12,16 p150
20 1250 VD4/P 12,12.20 p150
25 1250 VD4/P 12,12,25 p150
316 11250 VD4/P 12,12,32 p150
18 630 VD4/W 12.08.16 p210
20 630 VD4/W 12,06,20 p210
2§ 630 . VD4/W 12.06,25 p210
a5 i 630 VB4 12.08.32 p210
16 1250 VDAAW 12.12.16 p210
20 1250 VD4/W 12,12.20 p210
25 1250 VD4/W 12,12.25 p210
315 1250 VD4/W 12,12,32 p210
40 1250 VDA/P 12,12.40 p210
50 1250 VD4/P 12,12.50 p210

12 20 1600 VD4/P 12,16.20 p210
25 1600 VD4/P §2,16,25 p210
31.5 1600 VDA/P 12.16.32 p210
40 1600 VD4/P 12,18.40 p210
50 1600 VD4/P 12.16.50 p210
20 2000 VD4/P 12.20.20 p210
25 2000 VD4/P 12.20,25 p210
31.5 2000 VD4/P 12,20,32 p2310
40 2000 VI4/P 12,20,40 p210

. 150 2000 VD4/P 12,20.50 p210

20 2500 VD4/P 12,25.20 p275
25 2500 VD4/P 12.25.25 p275
31,5 2500 VDA/P 12.26.32 p275
40 2500 VD4/P 12,2540 p275
50 {2500 VD4/P 12.25.50 p275
20 a150 VDA/W 12.32,20 p275
25 31504 VD4/W 12,32,95 p275
31.5 aisg VD4/W 12.32,32 p278
40 atsgm VD4/W 12.32,40 p275
50 350 VD4 12.32.50 p275

W = Width of the switchgear,

P = Pale horizontal centre distance.

wl = Distance between boltom and top ferminal,

& = Diamater of the Isolating contact.

() Up 10 4000 A rated current guaranteed with forced ventilation. Avallable on request.

|
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VD4 withdrawable circuit-breaker {17.5 kV)

Ur Isc  |Rated uninterrupted current (40 °C) [A]
W=650 W=800  {w=1000 iW=1000 |w=1000
W ‘A P=150 P=210 P=275 P=275 P=275 Clrcuil-breaker type
Wl=205 u1=3%0 ul=310 uf=310 u=310
2=35 9=79 2=79 =108 =109
16 630 VD4/P 17.06.16 p150
20 630 VD4/P 17.06.20 p150
25 630 VD4/F 17.08.25 pi50
315 {830 VD4/P 17.08.32 p160
16 1250 VD4/P 17.12,16 p150
20 1250 VD4/P 17.12.20 p150
26 1250 VDA4/P 17.12.25 p150
31.6 {1250 VD4/P 17.12.32 p150
16 630 VDA/W 17.06.16 p210
20 630 VD4/W 17.08.20 p210
25 630 VD4/W 17.06.25 p210
31.5 630 VD4/W 17.06.32 p210
16 1260 VD4 17.12.16 p210
20 1250 VD4/W 17.12,20 p210
(' 25 1250 VD4/W 17.12,25 p210
. 31.5 1250 VDAY 17.12,32 p210
' 40 1250 VDA/P 17,12,40 p210
50 1250 VD4/P 17.12.60 p210
175 20 1600 VD4/P 17,16.20 p210
25 1600 VD4/P 17.16.26 p210
31.5 1600 VD4/P 17.16.32 p210
40 1600 VD4/P 17.16.40 p210
80 1600 VD4/P 17.16.50 p210
20 2000 VD4/P 17.20.20 p210
25 2000 VD4/P 17.20.26 p210
81,5 2000 VD4/P 17.20,82 p210
40 2000 VD4/P 17.20.40 p210
50 2000 VD4/P 17,2050 p210
20 2500 {VDA/P 17.25.20 pa75
25 2500 VD4/P 17.25.26 p275
31.5 2500 VD4/P 17.26,32 p275
40 2500 VD4/P 17.25.40 p275
50 2500 VD4/P 17.25,50 p275
o 20 31600 VD4/W 17.32.20 p275
(. 26 {31500 IVDAAW 17.32.25 p275
31.5 3150 M VD4/W 17,32,32 p276
40 4150 VD4AN 17,32,40 p275
50 3150 m VD4/W 17,382,560 p275

W =Width of ths switchgear,

P = Pole horizontal centre distance,

u = Distance batween bottom and top terminal,

@ = Diameter of the fsolating contact,

(1) Up to 4000 A rated curent guaranteed with forced ventilation. Avalabla on requast,
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VD4 withdrawabla circuit-breaker {24 kV)

Ur Isc Rated uninlerrupted current {40 “C) {A]
W=800 W=1000
P=210 P=275 Clrcull-breaker type
KY KA
wi=310 © lua=310
8=35 e=79
16 530 { VD4/P 24.06.16 p210
20 630 VD4/P 24.06.20 p210
25 B30 VD4/P 24,06.25 p210
15 1250 VDA/P 24,12,16 p210
20 1250 VD4/P 24,12.20 p210
25 1250 VD4/P 24.12,25 p210
31.5 1250 VD4/P 24,1232 p210
18 1800 VDA/P 24.16.16 p278
20 1600 VD4/P 24.16.20 p275
24 25 1600 VD4/P 24.16.26 p275
31.5 1600 VD4/P 24.16.32 p2785
6 2000 VD4/P 24,20.16 p275
20 : 2000 VD4/P 24.20.20 p275
25 2000 VD4/P 24.20,25 p275
31.5 2000 VD4/P 24.20.32 p275
15 2300 I VD4/P 24.25.16 p275
20 2300 1 VD4/P 24.25.20 p275
25 2300 11 VD4/P 24,25,25 p275
31.5 2300 0 VD4/P 24.25,32 p275

W = Width of the svitchgear.

P = Pola horizonial centre distance.

u/] = Distance between bottom and top terminal,

@ = Diameler of the 1golating contact,

(1) Up to 2500 A raled current guaranteed vith forced ventiiation.

5.5.6. Standard fittings for withdrawable circuit-breakers
for PowerCube modules

The basic varsions of the withdrawable circuit-breakers are
always three-pole and fitted with:

— EL. type manual operating mechanism

— mechanical signalling devics for closing spring charged/
discharged

mechanical signalling device for circuit-breaker open/closed
closing pushbutton
opening pushbutton
operation counter

— set of ten auxiliary clrouit-breaker open/closed contacts
Note: with the group of ten auxiliary contacis supplied as standard and the
maximum number of electrical applications, three make contacts (slgnalling
circuit-breaker opan) and four break contacts (signaling circuit-breaker
closed) are avaflable.

— lever for manually charging the closing spring

— isolating contacts

— cord with connector {only plug) for auxiliary circuits, with
striker pin which does not allow connection of the plug
in the socket if the rated current of the circult-breaker is
different from the rated current of the panrel

— racking-Infout lever (the quantity must be defined according
to the number of pieces of apparatus ordered)

— locking electromagnet In the truck. This prevents racking-in
of the circuit-breaker in the panel with auxiliary circuits not
connected (plug not inserted In the socket).

1
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8.5.7. General characteristics of withdrawable clrcuit-breakers for Z88.4 switchgear

Clrcuit-breaker

VD4/Z8

Panel without partitions

Pane| with partitions

Preussen Elekira - EON @

Width [kV] | 650 650 B850 650 800 800 { ]
Depth [kV] i 1000 1000 1000 1000 1200 1200 '
IEC 62271-100i »
Standards
VOE 0671
Rated voltage Ur kv]i12 12 17.5 17.5 24 24
Rated insulation voltage Us [kV]:12 12 17.5 17.5 24 24
Withstand veltage at 50 Hz Ud {1 min) kv]i28 28 38 38 50 50
Impulse withstand vcltage Up [kV]i756 75 a5 95 125 125
Rated frequency . fr {Hz) : 50-60
Rated normal current (40 °C) 1) Ir {A}§630 1250 630 1250 630 1250
Aated breaking capacity - - - " 18 i6
(rated symmetrical Isc [kA}§ 20 20 20 20 20 20
short-circuit current) 25 05 28 25 25 25
- - - - 16 16
Eﬁfs‘f aﬂ’d"gu‘r'r"ggt 65 Ik (kA { 20 20 20 20 20 20
25 25 25 25 25 25
- - - - 40 40
Making capacity Ip kA 18,5 mm 50 50 50 50 50
. 63 is3 iea 163 63 63 )
_.Operation sequence [0-0,35-C0~185-CQ} i * ( i
Opening time [mns] § 33...60
Arcing time [mg] i 10...16
Total breaking time [ms] i 43...75
Closing time [ms]!60...80
. °1p H [mm}; 579 579 {679 679 680 680
Maﬂfﬁum W [mm]i503 503 £03 503 653 653
g;ﬁ:;slons H D [mm) i 648 548 548 548 646 646
Pole distance P [mm] {150 180 150 150 210 210
Welght kgli116 116 116 116 140 140 »
Standardised table of dimensions 1VCD | 000092 000137 000137 000137 { 000089 0003
Operating temperature [*Cli=5...+ 40
[EC B0068-2-30 } *
Treplcallsatlon
IEG 6Q721-2-1}«
Elsctromagnetic compatibility [EG 62271-1

{1) Rated current guaranteed with clreuit-breaker Installed In switchgear with 40 °G ambient temperatura.
{2) Spedial type with devea for charging the closing spring by means of a rotary handle owtside the operating meachanism,

40
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VD4/ZT8 VD4/Z58
L] —_
- i ]
N 650 650 850 650 800 800 650 650 {800 {800
1200 1200 1200 1200 1200 1200 1200 1200 11200 {1200
. .
12 12 17.5 17.5 24 24 12 i12 24 24
12 12 17.5 17.6 24 24 12 i2 24 24
28 28 ag 38 50 50 28 28 50 50
75 75 95 95 126 125 75 i75 125 125
50-60 50-60
630 1250 {630 {1260 {630 §1250 630 {1250 630 1250
- - - - 16 16 - - 16 18
20 20 20 20 20 20 20 20 20 20
25 25 25 25 25 25 25 25 25 25
~ - - - 16 16 - ~ 16 18
20 f20 izo izg i20 20 20 20 20 20
25 25 25 25 25 25 25 25 2§ 25
- - - ~ 40 40 - - 40 4Q
50 50 8D 50 50 50 50 §0 50 50
¢ les 63 63 63 63 63 63 {63 63 63
(__'_. . .
‘ 33...60 40...60
10...18 10...15
43,.75 50...75
60...80 60...80
579 579 579 579 680 680 579 579 680 680
503 503 503 503 653 653 503 503 653 653
638 638 638 638 646 646 638 638 646 646
150 180 150 150 210 210 150 150 210 210
116 116 116 116 140 140 116 118 140 140
000093 000134 000134 000134 000080 Q00136 00009+ {000133 00088 000135
~5...+40 -5 .. 440
: : Y —
L] »
. : N
e ——————
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5.5.8. General characteristics of withdrawable circuit-breakers for Z88.4 switchgear

VD4/Z2S8 - VD4/ZT8 - VD4/Z8 withdrawable circuit-breaker for Z58.4 switchgear

Ur lsg Rated uninterrupted cuirent (40 “C) [A]
Panel without pariition Panel with partition Speclal panel EON
W = 650 W = 800 W =650 W= 800 W =650 W =800 .,
: Cirsuit-breaker type
KV kA P =150 P=210 P =150 P=210 P =150 P =210
Ul = 205 uwl =310 ul = 205 ufl = 310 u/l =205 ufl =310
a=735 2=235 2=35 =235 =135 2=35
20 630 VD4/28 12.06.20 p150
25 630 VvD4/28 12.06.26 pi50
20 1250 VD4/78 12,12,20 p16Q
25 1250 VD4/78 12.12.26 p160
20 830 VD4/7T8 12.06.20 p150
12 25 630 §VD4IZT8 12.06.25 pi50
20 1250 VD4/ZT8 12.12.20 p150
25 1250 VD4/ZT8 12.12.25 p1560
20 630 VD4/Z58 12.06.20 p150
25 630 vD4/258 12.06.25 p150
20 1250 VD4/258 12.12.20 p150
25 1250 VD4/258 12.12.25 p150
20 830 VD4/28 17.08.20 p1150
25 630 VD4/Z28 17.06.25 p150
20 12560 VD4/28 17.12.20 p150
7.5 25 1250 VD4/28 17.12.25 p150
20 830 VD4/ZT8 17.06.20 p180
25 830 VD4/ZT8 17.06.25 p150
20 1250 VD4/ZT8 17.12.20 p180
25 1250 VD4/ZT8 17.12.25 0160
16 630 VD4/78 24.06.16 p210
20 630 VD4/78 24.06,20 p210
25 630 VD4/78 24.08.25 p210
16 1250 VD4/Z8 24,12,16 p210
20 1250 VDA/Z8 24.12.20 p210
25 1250 VD4/Z8 24.12.28 p210
16 630 VD4/ZT8 24.06.16 p210
20 630 VDA4/ZT8 24.06.20 p210
a4 28 630 VD4/ZT8 24.08,25 p21i0
16 1250 VDA/ZT8 24,12.16 p210
20 1250 VO4/ZT8 24.12,20 p210
25 1250 VD4/ZT8 24,1225 p210
16 630 VD4/Z88 24.06.16 p210
20 630 VD4/Z258 24.06.20 p210
25 630 VD4/258 24,08.25 p210
18 1250 VD4/Z258 24,1216 p210
20 1250 VD4/288 24.12.20 p2i0
25 1260 VD4/258 24,12.25 p210

W =Width of tha switchgear.

£ = Pole horizontal centre distance.
ul = Distance batwesn battom and top terminal.
@ = Diameter of the isolating contact.
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5.5.9. Standard fittings for withdrawabje circuit-breakers 5.5.10. VD4/Z58 {Preussen Elekira-EON version)

for Z58.4 switchgear — Device for recharging the closing spring, with door CToset;

The basic versions of the withdrawable circuit-breakers are by means of removable rotary handle and outside the
always three-pole and fitted with: operating mechanism and the switchgear
— EL type manual operating mechanism - B4-pin Harting socket with mechanical interlock which
.- mechanical signalling device for closing spring charged/ prevents traverse of the circuit-breaker when the plug is not

discharged inserted in the socket
~ mechanical signalling device for circuit-breaker open/closed - Interlock with the door which prevents insertion of the
— closing pushbution spring charging lever when the circuit-breaker is closed
— apening pushbution _ Interlock with the door and the B4-pin Harting socket which
— operation counter prevents door closure when the plug is not inserted in the
— get of ten auxlliary circuit-breaker open/closed contacts socket,

Note: with tha set of ten auxillary contacts supplied as standard and the

maximum number of elecirical applications possibla, thres meke contacts 5.5.11. VD4/Z8 - VD4/ZT8

[slgnalling clrcuit-breaker open) and four break contacts {signaliing cirouit- . . . , \
breaker closed) are available, — Harting 64-pin socket with mechanical interlock which

— lever for manually charging the closing springs incorporated prevents traverse of the clrouit-breaker when the plug is not
in the operating mechanism for VO4/28 and VD4/ZT8, inserted in the socket.
external with rotary movement for VD4/Z58
— isolating contacts
- cord with connector {enly plug) for auxiliary circuits, with
(X ' striker pin which does not allow connection of the plug
v In the socket if the rated current of the circuit-breaker is
different from the rated current of the panel
— racking-infout lever (the quantity must be defined according
to the number of pieces of apparatus ordered)

Captlon

1) Devige for spring charging with rotary handla

2) Harting 64-pin socket with mechanloal Interlock which prevents traverse when the socket Is not inserted
3} Door-socket-spring charging davice interiock {only VD4/Z58 version)
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5.5.12. General characteristics of withdrawable circuit-breakers for UniSwitch switchgear

and UniMix {24 kV) switchgear

Circuit-breaker VD4/US 24 & VO4/US 24 ¥
UnlSwitch (unit CBW typa) i » . - -
UniMix [unit P1/E typa) i— - Lo , ,
o IEG 62271-100+ . . s ({ )
andards -
VDE 0671; CEIEN 62271-100- Flle 7642 « ] . bl
Rated voltage Ur tkV]i24 24 24 24
Rated insulation voltage Us [kv]i24 24 24 24
Withstand voltage at 50 Hz Ud {1 min) [kV] 50 50 50 50
Impulss withstand voltage Up [kVii125 125 125 125
Rated frequency fr {Hz] i 50-60 50-60 50-60 50-60
Raled normal current (40 °C) IV Ir [A)§ B30 1250 830 1250
16 {(20) ® 16 25) ® 16 18
(F::ttgg ?;?narglc?#igjip;c;t%»clrcuﬂ current) Isc [kA]; 20 (25) ™ 20 (?5) " 20 20
- - 25 . 25
16 (20) & 16 (25) 16 18
s T L Y L 2
- - 25 25
40 (50) B 40 (50) @ 40 40
Making capacity Ip (kA)§ 50 (63) @ 50 {63) ® 50 50
- - 63 63
Operation sequence [0-0.85-CO-155-CQO)je« ] . .
Cpening time [ms)i33... 60 33..60 33 ... 60 33 .. 60
Arcing time ms}j10... 15 10.., 15 10... 15 {40...15 {
Motal breaking time [ms] {43 ... 75 43 .75 143..75 43...75 )
Closing time [ms)i60 ... 80 60 ... B0 60 .., 80 60 ... 80
iy H [mm) {630 680 680 680
Maximum W [mm] 653 653 653 653
overall
dimensions D [mm)i742 742 742 742
Y Pole distance P {mm] {210 210 210 210
Weight kgli125 126 128 125
Standardised table of dimenslons 1VCD 000047 000047 000047 000047
Operating temperature [*Gli-5 ..+ 40 -5..+40 5.+ 40 -5..+40

Troplcalization

IEC: 80068-2-30, 60721-2-1

Electromagnetic compativility

IEC 62271

*

(1} Rated current guaranteed with withdrawable circuit-breaker Installed in $witchgear with 40 °G amblert temparatura
(2} The value and duration of tha rated short-time withstand current depends on the switchgear, Sea the spadific catalogues of the UniSwiteh and UniMix switchgear

(3) The top shutter activation whaels of the UniSwitch swilchgear (CBW unit) are mounted and adjusted by the mamufacturer of the UniSwilch swilchgear
{4) Tha top shutter activation wheels of the UniMix switchgear (P1/E unf) are avallable on raquest

{5) The values in brackets refer ta the 12 KV rated voltage,

<




5,5.13. General characteristics of withdrawahle circuit-breakers for UniSec switchigear

Clrcuit-breaker VD4/SEC
IEG 62271-1001 »
Standards
VDE 0871; CEl EN 62271-100- Fita 76421 »
Rated vollage Ur [KVji24
Rated insulation voltage Us [kv]i24
Withstand voltage at 50 Hz Ud {1 min) §kV]: 50
Impulss withstand voltage Up [kv]i125
Rated frequency fr [Hz] } 50-60
Rated normal current (40 *C) i Ir (A} {630 - 1250
) i6
I(;::ttgg ?;;a;iggig:lpsalfc;tr)t’-circult current) Isc [kA) :222
Rated short-time 18
withstandg current (3 s) Ik [KA] {20
25
40
Making capacity Ip [kA}: 50
63
Operation sequence [0-03s5-CO-155-CO};e
Opening time [ms):33 ... 60
Arcing lime [ms)i10...15
Total breaking fime [ms):43...75
Closing time [ms)i6C ... 80
g H [mm] i 743
Maximum W [mmj § 653
overall
dimensions D {mm) : 742
Y Pole distance P [mm)] 210
Weight [kg)i133
Standardised table of dimenstons 1VCD: 000190
Cperating temperature [*C)i~B.. + 40
Troplealization |IEC: 60068-2-30, 60721-2-1}»
Electromagnetic compatillity IEC 622715

(1) Rated current guaranteed with withdrawable clreuit-breaker instafled In switchgear with 40 °C amblent temperature,
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£.5.14. Standard {ittings for withdrawable circuit-breakers
for UniSwitch, UniMix and UniSes switchgear

The kasic versions of the withdrawable circuit-breakers are

three-pole and provided with:

- L type manual operating mechanism

'~ Mechanical signalling device for closing spring charged/
discharged

— Mechanical signalting device for circuit-breaker apan/closed

— Closing pushbutton

— Opening pushbutton

- Operation counter

— Set of ten circuit-breaker open/closed auxiliary contacts
Note: with the set of ten auxlliary contacts supplied as standard and
the maximum glestrical accessories, three break contacis are avaftable
(signalling circuit-breaker open) and four make contacts (signalling circuit-
breaker closed}.

— Lever for manual charging of the closing spring incorporated
in the operating mechanism

- Isolating contacts

- Racking-out/racking-In lever {the quantity must be
established according to the number of pieces of apparatus
ordered).

VD4 withdrawable circuit-breaker for switchgear
UniSwitch (type unit GBW) and UniMix (type unit P1/E)

Ur Isc :Rated uninterrupted current (40 °C} [A]
UniSwitch CBW { UniMix P1/E
kY kA :;:100 E}i; ?0 Circuit-breaker type
=35 2=35
16 i630Nm 630 VD4/US 24.06.16 p210
20 630 % 630 VD4/US 24.06.20 p210
24 25 - B30 VD4/US 24.06.26 p210
16 1250 1250 VD4/US 24.12.16 p210
20 1250 1250 VDA4/US 24.12,20 p210
25 - 1250 {VDA/US 24.12,25 p210

(1) 25 kA Isc at the 12 kV rated voltage
P = Pols harizontal centre distance.

ul = Distance between bottom and top terminal,
@ = Diameter of the isolating contact,

5.6. Characteristics of the clectrical
accassories

~ Shunt opening release (-MO1)

- Additional shunt opening release (-M02)
- Shunt closing release (-MC)

~ Locking magnet on the actuator (-RL1)

—

Un 24 -30-48-60-110- 125 - 220 - 250 V—~
Un 48-60-110-120- 127 - 220 ... 240 V- 50 Hz
Un 110 - 720 - 127 - 220 - 240 V~ 60 Hz

Operating limits

70 ... 110% Un

Intush power (Ps)

OC 200 W; AC = 200 VA

Inrush time approx, 100 ms
Contlnuous power (Pc) iDC=5W; AC=5VA
Opening time 35..80ms

Closing time 30..80ms

Insulation voliage

2000 V 50 Hz {for 1 min)

Undervoltage release {-MU)

Un 24-30-48-60-110-125 - 220 - 250 V-
Un 48-60~110-120-127 - 220 ... 240 V- 5O Hz
Un 110-1420,,, 127 - 220 .., 240V~ 60 Hz

QOperating limits

- ¢lreult-breaker opening

35-70% Un

- circul-breaker closing

85-110% Un

Inrush power (Ps)

BDC 200 W; AC = 200 VA

Innush time approx. 100 ms
Continuous power DC=5W, AC=5VA
Openlng time 80 ... 80 ms

Insulaticn voltage

2000V 50 Hz (for 1 min)

Elsctronic time delay device for undervoltage release
{mounted outside the circuit-breaker)

Un

24 ..30-48-60-110.. 127-220.. 250 V-

Un

48 -80-110 ... 127 - 220 ,,, 240 V-~ 50/60 Hz

Adjustable opening time
{release + time delay
device)

0.5-1-1.5-2-3¢

VD4 withdrawable circult-breaker for switchgear UniSec

- Ur Isc Rated uninterrupted current (40 °C) {A]
P=210
kY kA =310 Circuit-breaker type
p=35
iB6 630 VD4/SEC 24,06.16 p2i0
20 630 VD4/SEC 24.06.20 p210
24 25 630 VD4/SEC 24.06.25 p210
16 1250 VD4/SEC 24,12.16 p210
20 1250 VD4/SEC 24.12.20 p210
25 1250 FVD4/SEG 24.12,25 p210

P = Pole horizontal centre distance,
uA = Distance between bottom and top terminal,
@ = Dlameter of the Isolating contact.
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Motor for motorised truck (-MT) (only for withdrawable

Cosy Rated current Breaking capacity
circuit-breakers for UniGear Z81, UniSec and 258.4 220V AG 0.7 2.5 A i25 A
switchgear) 380VAC 0.7 1.5 A H5A
Un 24-30-48-60-110-220 V DC QOO VAac 0.7 1.5 A 15 A
Operating limits 85...110% Un 860V AC 0.7 1.2A 12 A
Rated power (Pn) 40W Time consiani
) 1 ms 10A 12 A
otor operator (-MS iS5 ms 10 A 1ZA
M P -MS) 24V DG -
Characteristios 50 ms a 10 A
Un 24...30 - 48...60 - 110...130 - 220...250 V- 200 ms 44 1A
Un 100,130 - 220...250 V ~ 50/60 Hz Ams 8 A igA
Operating limits 5 ... 110% Un 60V DG 15ms 5A BA
< 40 KA 50 KA 50 ms 5A 6A
tnrush power (Ps) 1 DC=600 W; DC-900 W; 200 ms 4A 5.4 A
AC=600 VA AC=800 VA 1ms B A 8A
DC=200 W, DC=350 W, 15 ms 4 A 5A
Rated power (Pr) . g 1oV oo
AC=200 VA AC=350 VA S0 2 A AEA
Inrush time D2s 02s
- 200 ms 1A 2.2A
Charging tima 6-7 s 6-7 5
- 1 ms 1.5 A 2A
Insulation voltage 2000 V 50 Hz (for 1 min) { 2000 V 60 Hz {for 1 min)
15 ms 1A 1.4 A
220Ve &0 0.75 A 1.2A
Auxiliary contacts of the circuit-breaker e . oot
200 ms 0.5 A 1A
Rated insulation vallage 660 V AC Note
according to VDE 0110, Group G 800 VDO With the set of 10 suxiliary contacts supplied as slandard, ths foliowing are avalable:
Rated volt 24V BE0 V — 3 NO contacts + 5 MG contacts for fixed circult-breakers
Hated vo 2g8 — 3 NO contacts + 4 NC contacts for withdrawable clreuit-breakers
Insulation-test test voltaga 2.5 kv With ths set of 15 auxfiary contacts (+5 contacts on request compared to tha 10 sup-
M | tod t 10A phed as standard), tha following ara avaiable:
aximum rated curreny ~ forfixed circuit-breaker, as desired, 6 NO contacts + 7 NG contacis or 5 NO con-
Number of contacts & tacts + 8 NG contacts or 3 NO contacts + 10 NG contacts
Strok 5 4 — for withdrawable circuit-breakers, depending on the appications required, a max-
roke mm ... 7 mm rum of 6 NO contacts + 8 NG contacts and a minimum of 5 NO contacts + 5 NG
Contact force 26N contacts are available.
On reslstance 3ma
Storing temperature range -20°GC ... +120°C Locking magnet on the truck (-RL.2) (%)
Operating temperature range -20°C...+70°C 94 -30-48-60- 110 - 125 - 127 - 132 - 220
Caontact over iemperature 20K un - 240 V-
Operating cycles 30,000 Un 24-30-48-60~-110-125-127 - 220 -

Unlimited short circult stabifity by using fuses of max. 10 A time-lag

230 ... 240 V~ £0/60 Hz

Operating limits 5 ... 110% Un

Inrush power {Ps)

DG = 250 W; AG = 250 VA

Continuous power (Pc)

DC=5W, AC=5VA

Inrush time

150 ms

() Not available for verslons with motorized truck.




6. Instructions for operating the circuit-breaker

6.1, Safety indications ) If the operations are prevented, do not force the
mechanical interlocks and check that the operating
A The VD4 circuit-breakers-guarantee a minimum 192X sequence is correct.
degree of protection when installed in the following Racking the circuit-breaker in and out of the
conditions: switchgear must be done gradually to avoid shocks
- fixed circuit-breaker, installed behind a protective which may deform the mechanical interlocks.
m.e’(al net Due to safety reasons, the circuit-breaker has to be
- withdrawable circuit-breaker, installed in treated as "switched on” if the switching position
switchgear. cannot be cleatly determined.
Under these conditions the operator is totally In this case all high voltage connections to the
guaranteed against accidental contact with moving circuit-breaker have to be de-energized and zero
parts. potential on the primary side of the circuit-breaker
Should mechanical operations be carried out on the has to be confirmed prior to commissioning,
circuit-breaker outside of the switchgear, take great operation, maintenance or repair work.

care of the maoving parts.
6.2. Switching and signalfing parts

o VD4 circuit-breakers for UniGear switchgear and PowerCube _
- a s poct modules (fig, 6a) {

) Mechanical override of the
undervoltage release
MU (on request)
7Y Undervoltage release ena-
A (1) bled. The circuit-breaker
1 can only be closed if the
n
undervo'tage release is sup-
5 plied with power,
Undervoltage release disa-
bled. The circuit-breaker
can also be closed if the
undervoltage release is not
supplied with power,
( : (
3
Caption

1 Key lock (if provided) *)

2 Lever for manually charging the cloging spring {except version VD4/288 - see figure 6b}

3 Coupling lsver for racking-out operation {withdrawabls circult-breakers only)

4 Opening pushbutton

5 Clesing pushbution

& Signalling devlce for circuit-breaker open/elosad

7 Signalling device for closing springs charged/discharged

8 Operation counter.

9 Handles for operating the truck locks {only for withdrawable clreuit-breakers)
10 Operating lever for cirouit-breaker racking-infout {there Is a spectal varslon for VD4/Z58)
11 Mechanical undervoltage release cverride (on request).

Fig. 6a
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6.3, Circuit-breaker closing and opening
operations

Circuit-breaker operation can be either manual or electrical
{fig. 6 - fig. 7).

al} Manual closing spring charging for VD4 circuit-
breakers for UniGear switchgear and PowerGube
modules (fig. 7a)

Repeatedly activate the charging lever (2) (maximum rotation
angle of the lever: about 90°) until the yellow indicator (7)
appears.

The maximum forces which can normally be applied to the
lever are < 150 N for the EL{operating mechanism, < 200 N
for the EL2 operaiing mechanism and < 260 N for EL3
operating mechanism.

EL1 Twin and EL2 Twin type operating mechanisms are
provided for circuit-breakers with 50 KA breaking capacity.
For manual charging, the additional lever (i} should be
inserted fully, as indicated in fig. 7c. In this way, the maximum
force to be applied is < 200 N, For the type of operating
mechanism, please refer to the rating plate in fig. 1.

a2) Closing spring loading in the manual mode for
withdrawable VD4 circuit-breakers for UniGear
switchgear equipped with a hand-operated rotary
loading device for the closing spring {refer to fig. 6b
far indicative details)

Rotate the charging lever (2) [rotate about 12 timas) until

the yellow Indicator (7} appears. The maximum force which
can normally be applied to the lever Is < 150 N for the EL1
operating mechanism and < 230 N for the EL3 operating
mechanism,

The operation can be carried out with the door either open or
closed and the circuit-breaker either withdrawn or cannected.

WARNING (fig. Bb): Fit the hand-operated loading lever of

the closing spring (2b) Into its housing (2a). Turn the lever
clockwlise (about 12 times) untlt the yellow indicator {7)
appears to show that loading is complete. Once this happens,
the lever will continus for half a turn without loading (without
exercising any force), after which it will lock owing to a
sudden load Increase. Do not exercise force or try to continue
foading as this will damage the device.

VD4 circult-breakers for Z88.4 switchgear (fig. 6b}

a3) Manual closing spring charging for VD4 circuit-
breakers {fig. 7h}

Rotate the charging lever (2) until the yellow indicator (7)
appears. The maximum force which can normally be applied
10 the lever is < 150 N for the EL1 operating mechanism and
< 230 N for the EL3 operating mechanism.

The operation can be carried out with the door eithsr open or
closed and the circuit-breaker either withdrawn or connected.

WARNING (fig. 8b): Fit the hand-operated loading lever of

the closing spring (2b) into its housing {2a). Turn the lsver
clockwlse (about 12 times) until the yellow indicator (7)
appears to show that loading is complete. Cnce this happens,
the laver will continue for half a turn without loading (without
exercising any force), after which it will lock owing to a
sudden load increase. Do not exerciss force or try to continue
loading as this will damage the device.

Sy

b) Electrical spring charging operation

On request, the circuit-breaker can be fitted with the following
accessories for electrical operation:

— geared motor for aulomatic closing spring charging

— shunt closing release

— snunt opening release,

The geared motor automatically recharges the spring after
each closing operation until the yellow indicator {7) appears.
(f the power is cut off during charging, the geared motor stops
and automatically starts recharging the springs again when
the power returns.

ln any case, it is always possible to complete the charging
operation manually.

¢} Gircult-breaker closing

The operation can only be carried out with the closing spring
completsly charged.

For manual closing, press the pushbutton (5 - fig. 6b).

When there is a shunt closing releass, the operation can also
be carried cut remotely by means of a special control circuit.
Closing having taken place is indicated by the signalling
device (6 - fig. 6b}.

d) Circuit-breaker opening

For manual opening, press the pushbutton (4 - fig. 6b).

When there is a shunt opening release, the operation can also
be carried cut remotely by means of a speclal control circuit,
Opening having taken place Is indicated by the signalling
device (6 - fig. 6b).




Fig. 6b
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Captlon

1 Key lock (if provided)

2 Lever for manually charglng the closing spring
2a Coupling for manual closing spring chrarging {when lever 2 is not
provided)
2b Lever for manual closing spring charging for rotary charging device

3 Coupling for racking-out operation lever {only for withdrawabla circult-
breakers)

4 Opening pushbulton

§ Closing pushbutton

6 Signalling device for circuit-breaker open/closed

7 Signalling device for closing spring charged/discharged

8 Operatlon counter,

9 Handles for operating the truck locks {only for withdrawable clrouit-breekars)

10 Operating lsver for clrcuit-breaker racking-in/out, (







/. Installation

7.1, General

Correct installation is of primaty importance. The
manufacturer’s instructions must be carefully
studied and followed., It is good practice to use
gloves for handling the pieces during Installation.

7.2. Installation and operating
conditions

The following Standards must be taken into particular

consideration during installation and service:

- |EC 62271-1/DIN VDE 0101

— VDE 0105: Electrical installation service

— DIN VDE 0141: Earthing systems for installations with rated
voltage above 1 kV

— All the accident prevention regulations in force in the relative
countries.

7.2.1, Normal conditions

Follow the recommendations In the IEC 82271-1 and 62271 -
100 Standards. In more detail:

Amblent femperature

Maximum + 40 °C
Average maximum over 24 hours +35°C
Minimum {according to class - 5}, 5
apparatus for indoor installation

Humidlty

Tha average value of the relative humidity, measured for a period longer
than 24 hours, must not exceed tha 95%.

The average value of the pressure of the water vapour, measured for a
pericd longer than 24 hours, must not exceed 2.2 kPa,

The averaga value of the relative humidity, measured for a perfod longer
than 1 month, must not exceed tha 90%.

The average value of the pressure of the water vapour, measured for a
period longer than ¥ ronth, must not exceed 1.8 kPa.

‘Althude

" <1000 m above sea level.

7.2.2. Bpecial conditions

[nstaliations over 1008 m a.s.l.

Possible within tha limits permiited by réduction of the diefectric resistance
of the alr,

Increase in the ambient temperature
Reduction In the rated current.
Encourage heat dissipation with appropriate additional ventilation,

Clitnate

To avold the risk of corroslon or other damage In areas:

~ with a high tevel of humidity, and/or

~ with rapld and blg temperature varlations, take appropriate steps {for
examnple, by using suitable efectric healers) to prevent condensation
phenomena.

For epecial Installation requirements or other oparating
conditions, please contact ABB.

The areas involved by the passage of power
conductors or auxiliary ¢ircuit conductors must
be protected against access of any animals which
might cause damage or disservices.

7.2,3, Trip curves

The following graphs show the number of closing-opening
cycles (No.) allowed, of thé vacuum interrupters, aceording to
the breaking capacity (la).

Caption (Figs. 8...)
No. Number of closing-opsning cyclss allowed for the vacuum interrupters.
la: Breaking capacity of the vacuum interrupters.
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7.3. Preliminary operations

— Clean the insulating parts with clean dry cloths.

— Check that the top and bottom terminals are clean and
free of any deformation caused by shocks received during
transport or storage.

7.4, Installation of fixed circuit-breakers

The circuit-breaker can be mounted directly on supporting
frames to be provided by the customer, or on a speclal
supporting truck (available on request),

The circult-breaker, with supporting truck, must be suitably
fixed to the floor of its own compartment by the customer,
The floor surface In correspondence with the truck wheels
must be carefully levelled.

A minimum degree of protection (IP2X) must be guaranteed
from ths front towards live parts.

7.4.1. Mounting the circuit-breaker on a truck made by
other manufacturers

The VD4 clrcuit-breakers which are not installed on ABB

trucks, but on trucks made by the customer, must be fitted

with one or two additional auxiliary, contacts (activated by the

yr

=)
T

rF 83 r

<]
5
4
° \
: \

1,5

104 ‘\.‘.‘ i

&7 n=1250A H
8 EA Y nr-o- il
5 i -
4 {In'=1600 A
3 L

\
2
‘ i\
0% ' In=2000A k
N g - THW

A \Y
4
3
2

2 3 456?3910 2

A 4 88

<4 la A

Fig. 8m

mechanical lock and by the circuit-breaker release device) to
carry out the function of interrupting the shunt closing release
circuit (-MG) during traverse from isclated and vice versa.

In ABB trucks, this function s carried out by the -BT1 and
-BT2 auxlliary contacts which cut of the release power supply
during and before activation of the mechanical lock of the
screw truck racking-in device. This means that the shunt
closing release pawer supply can only by applied at the end
of activation of the mechanical lock. In this way it is certain
that no electrical impulse can activate the shunt closing
release with the circuit-breaker In an intermediate position.

7.5. Installation of withdrawable circuit-
breaker

The withdrawable circuit-breakers are preset fo
in UniGear Z51, UniGear 282, UniSec switchge
PowerCube modules.

For racking-in/racking-out of the switchgear, fully\Mksert

the lever (1) {fig. 8} in the appropriate seat (2) and Work it
clockwise for racking-In, and anti-clockwise for rackirfg-out,
until the limit switch positions are reached.

Circuit-breaker racking-in/-out must be carried out gradually
to avold shocks which may deform tha mechanical interlocks
and the limit switches,

r
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The torque normally required to carry out racking-in and
racking-out is <25 Nm, .

This value must not be exceeded. If operations are prevented
or difficult, do not force them and check that the operating
sequence is corract,

Nota

To complete the racking-infout operation, about 20 rotations of the lever are
required for clrcuit-breakers up to 17.5 kV, and about 30 rotations for 24 kv
cirouit-breakers,

When the circuit-breaker has reached the Isolated for test/
isolated position, it can be considered racked into the
switchgear and, at the same time, sarthed by means of the
truck wheels,

Withdrawable circuit-breakers of the same version, and
therefore with the same dimensions, are interchangeable,
However, when, for example, different electrical accessory
fittings are provided, a different code for the plug of the
auxillary circuits does not allow incorrect combinations
between panels and circuit-breakers.

For the clrouit-breaker installation operations, alsc refer to the

« The racking-in/-out operations must always be
carried out with the circuit-breaker open.

* When putting into service for the first time, it is
advisable to charge the circuit-breaker operating
mechanisms manually so as not to overload the
auxiliary power suply circuit.

7.5.1, Circuit-breakers with withdrawable motorized truck

Carry out the racking-in/racking-out test of the motorized

truck in the same way as for a manual truck, following the

instructions below:

— Rack ths circuit-breaker Into the switchgear in the open and
Isolated position, with the power supply to the motor circuit
cut off and with the enclosure door ¢losead,

) ; technical documentation of the above-mentioned switchgear. -

— Ingert the manual racking-in tever (1) in the specia
(2) Fig. 9, and take the motorized truck to about half its run
between the isolated for test and the connecied position.
The torgue needad to carry out truck handfing is < 256 Nm.
In the case of accidental inversion of the truck motor power
supply polarity, this operation allows a possible error in
direction to be dealt with without any damage. Verification
‘chacks:’

a)mator rotation clockwise during circuit-breaker racking-in.

b}motor rotation anticlockwise durlng circuit-breaker
racking-out.

— Remove the manual lever (1) from the coupling (2) Fig. @

— Supply the truck motor circuit.

- Activate the control for the electrical racking-in operation.
When racking-in has taken placs, check correct changeover
of the relative auxiliary contact.

- On completion, activate the control for the electrical
racking-out operation. When racking-out has taken place,
check cotrect changeaver of the relative auxiliary contact,

~ In the case of a motor fault during a racking-in or racking-
out operation, in an emergency the truck can be taken to
tha end of its run manually, after first cutting off the power (
supply to the motor power supply circuit and then, using
the manual lever, work in the same way as with the manual
truck,

Note

By maans of the chaln transmisslon, truck handling carried cut using the
manual fever makes the truck metor armature rotate which, behaving like a
gensralor, can cause inverss voltage at the connection terminals,

This may damags the permanent magnet of the molor, thersfore all the truck
racking-in and racking-out operations carried out using the manual lever must
be dona without powsr supply in the motor circuit,

[ askingn
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7.6, Power circuit connections of fixed
circuit-breakers

-__#86.1, General recommendations

)

>

“Selact the cross-section of the conductors according to
the sarvice current and the shori-circuit current of the
Installation.

~ Prepare special pole Insulators, near the terminals of the

__stixed circuit-breaker or of the enclosure, sized according

“Zto the electrodynamic forces deriving from the short-circuit
.current of the installation.

2

?"62 Assembly of the connections

—;Check that the contact surfaces of the connsctlons are flat,
-and are free of any burrs, traces of oxidation or deformation
caused by drilling or impacts received.
—*According to the conductor material and the surface
treatment used, carry out the operaticns indicated in table
T1 on the contact sutface of the condugtar.

Assembly procedure

- Put the connections in contact with the circuit-breaker
‘terminals, taking care to avold mechanical stresses (traction
/ compression) on, for example, the conducting busbars on
the terminals.

— Interpose a spring washer and a flat washer between the
head of the bolt and the connection.

— |t is advisable to use bolts according to DIN class 8.8
Standards, also referring to what is indicated in table T2,

— |n the case of cable connections, strictly follow the
manufacturer's Instructions to maks the terminals,

Ti

Bare copper

— Ctlean with a fine file or emery cloth,

— Tighten fully and cover the contact surfaces with SRX Moly type greage.

Copper or stiver-plated gluminium

— Clean with a rough dry cloth,

— Only In the case of obstinate traces of oxidation, clean with a very fine
graln emery cloth taking care not to remove the surface layer,

~ If necessary, resteore the surface treatment.

Bare aluminium

—=Clean with a metal brosh or emery cloth,

—~Cover the contact surfaces again Immediately with neutral grease.

— Insert the copper-aluminium bimetal with surfaces shined (copper
slde In contact with the terminal, aluminium slde In contact with
-the connection) between the alumlniurn connection and the copper
terminal.

T2

Bolt Recommended tightening torques ™
Without lubricant With lubrigant @
M6 10,5 Nm 45Mm
M3 26 Nm 10 Nm
Mio 50 Nm 20 Nm
Mmi2 86 Nm 40 Nm
Mi8 200 Nm 80 Nm

{1) The nominal tightening torque is based on a friction cosffictent of the trwead of 0.14
{distributed value the thvead is subjected to which, In some cases, Is not negligible).
The nominal tightening torgue with lubricant Is according to tha DIN 43673 Stan-
dards.

{2) Od or grease. Tha thread and surfaces In contact with the lubricated heads.

Teke Irto account the deviations from tha general Standards table {for exampls, for
systems In contact or terminals} as foreseen in the specific tachnical documentation.
Tha thread and surfaces in contact with the heads of bolts must be slightly ofted or
greased, so as to obtain a cosrect nominal ightening terque. :

7.7. Earthing

Far the fixed version circuit-breaker, carry out sarthing by
means of the speclal screw marked with the relative symbol.
Clean and degrease the area around the screw to a diameter of
about 30 mm and, on completion of assembly, cover the joint
agaln with Vaseline grease. Use a cenductor (busbar or braid)
with a cross-section conforming to the Standards in force.

7.8. Connection of the auxiliary circuits

Note: the minimum cross-saction of the wires used for the
auxiliary clrcuits must not be less than the one used for the
internal cabling. Furthermore, they must be insulated for 3 kV
of test.

7.8.1, Fixed circuit-breaker

Connection of the circuit-breaker auxiltary circuits must be
made by means of the terminal box (1) {fig. 10) mounted
inside the circuit-preaker and the cables must pass through
the connector {2}

Outside the connactor, the cables must pass through a
suitable metal protective cover (pipe, wiring duct, etc.}, which
must be earthed.

To prevent the cabling wires outside the circuit-breaker (carried

out by the customer) from accidentally coming Into contact with

moving parts and therefore undergaing damags to the insulation,

it is recommended to fix the wires as shown in fig. 10a.

A Before removing the operating mechanism cover
to access the terminal box, check that the circuit-

breaker is open and the closing spring discharged.

7.8.2, Withdrawable circuit-breakers

The auxiliary circuits of withdrawable clrcuit-break
cabled in the factory as far as the connector {fig. 1
For the external connections, refar to the electric wirig
diagram of the switchgear.

are fully
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Fig. 10

VD4 cirouit-breaker far Z58.4 switchgear

(VD4/258 version with rotary charglng).

Fig. 11

Fig. 10a
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Putting into service

. General procedures

All the operations regarding putting into service
must be carried out by ABB personnel or by
suitably qualified customer personnel with in-depth
knowledge of the apparatus and of the installation.
Should the operations be prevented, do not force
the mechanical interlocks and check that the
operating sequence is correct.

The operating forces which can be applied for
racking-in withdrawable circuit-breakers are
indicated In paragraph 7.5.

Ny

T

Before putting the circuit-breaker into service, carry out the

following operations:

- cheok tightness of the power cannections to the circuit-

breaker terminals;

- establish the setting of the primary electronic overcurrent

release {if provided);

— check that the value of the power supply voltage of the
auxiliary clrcults Is between 85% and 110% of the rated

valtage of the electrical accessories;

-- check that no foreign bodies, such as bits of packing, have

got inte the moving parts;

— check that there Is a sufiicient exchange of air in the
installation place to avoid overtemperatures;

— also carry out the checks Indicated in table T3,

—

BRPRD G Ori
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T3

ITEM INSPECTED

{PROCEDURE

POSITIVE CHEGK

1 [nsLilation resistance.

Medium voltage circuit

Withra 2500V megger, measure the insulation resistance
between the phases and the exposed conductive part of the
circuit,

Ths Insulation resistance should be at least 60
Maohm and in any case constant over time,

Auxillary circuits

Wilh a 500 V megger (if the apparatus Installed allows this),
measure the insulation resistance batween the auxlliary clreults
and the exposed conductive part.

Tha insuiation resistance should be a few
Mohm and In any case constant over time.

2 { Auxiliary circuits.

Check that the connections to the control circuit are correct:
proceed at the relative power supply.

Qperations and signals normal,

3 iManual operating mechanism,

Carry out a few closing and opening operatlons {see cap, 6).
N.B. Supply the undervoltags release and the lecking magnet
on the operating mechanism at the relative rated voltage

{if provided).

The operations and relative signals take place
normally.

4 1 Motor operator (if provided).

Supply tha spring charging gsared motor at the refative rated
voltage.

The spring Is charged normally.

The slgnals are normal,

With the spring charged, the geared motor
stops.

Carry out a few closing and opening operations.N.B. Supply the
underveitage release and the locking magnet on the operating
mechanism at the relative rated veitage (if provided).

The geared motor recharges the spring after
each closing operation.

5 {Undervoltage relsass
(if provided).

Supply the undervoltage release at the relative rated voltage and
cany out the clreult-breaker closing operation.

The circuit-breaker closes narmally,
The signals are normal.

Cut off power to ths release,

The clrcult-breaker opans.
The slgnalling changes over.

6 iShunt opening release and
additional shunt opening
release (if provided).

Close the clrouit-breaker and supply the shunt opening release
at tha relative rated voltage,

The clrcuit-breaker opens normally.
The signals are normal,

7 iShunt closing release
(if provided).

Cpen the clrcult-breaker and supply the shunt closing release at
the relative rated voltage.

The circuit-breaker cpens normally.
The signals are normal,

8  |Key lock (if provided).

Open the clreuit-breaker, keep the opening pushbution
depressed, then turn the key and remove it from the housing.
Attempt the circuit-breaker closing operation.

Nelther manual nor electrical closing takes
place,

Put the key back In and turn it 90°,
Carry out the closing cperatlon.

Both electrical and manual closing take place
nermally; in this position the key cannot be
removed,

9  :locking electrornagnet (-RL1)
(if provided).

With the clrcult-breaker open, spring ¢harged and locking
clectromagnet not supplled, attempt ¢lrcuit-breaker closing both
manually and electrically.

Closing Is not possible.

10 Auxillary contacts in the
operating mechantsm.

Insert tha auxlliary contacts In suitable signalling circuits.
Garry out a few closing and opening operations.

Signals take place normally.

11 :iiocking eleciromagnst on tha
truek clreult-breaker {(-RL2}
{if provided}.

With the circuft-breaker open, In the isolated for test position
and the locking electromagnet not supplied, attempf racking-In
of the circult-breaker,

Racking-in Is not possiole.

Supply the locking electromagnet and carry out the racking-in
operation.

Racking-In takes place correctiy.

12§ Auxillary fransmitted contacts
for slgnalling clrcuit-breaker
racked-In, isolated (UniGear
switchgear or PowerCube
madules).

Insert the auxiliary contacts In sulfable slgnalling circuits.

With the clrouit-breaker racked into the enclosure, cary out a
faw traverss operations from the isolated for test position to the
connected position.

TaKe the circuit-breaker to the racked-out position.

The signals dus to the refative operations take
place normally,

0P
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9. Maintenance..

=~ -~ Thy ngintenance operations are aimed at Keeping the

apparatus in good warking condition for as long as possible.
In accordance with what is specified In the IEC 61208 / DIN
31 051 Standards, the following operations must be carried
out,

Inspection:  Finding out the actual conditions
Overhauling:  Measures to be taken to maintain the specific
- conditions . ‘
Repairs: Measures to be taken to restore ths specific
cenditions.
9.1. General

The vacuum circuit-breakers are characterised by simple,

sturdy construction and a long life.

The operating machanism requires maintenance and

functional inspactions to reach the expected operating-life

(see par. 9.3.2.).

The vacuum interrupters are maintenance-free for thelr whole

operating lifs.

Vacuum interruption does not produce any harmiul effects

aven when there are frequent interruptions at the rated and

short-citcuit current.

The interventions during service and their aim are determined

by the ambient conditions, by the sequence of aperations and

by the short-circuit interruptions.

Mote .

Respect the following Standards for maintenance work:

— the refative specifications given in the chapter on “Standards and

Specifications®;
— weork safety regulations In the chapter on "Putiing Info service and
operations®;

— standards and specifications of the country where the apparatus Is Installed.

The maintenance operations must only be carried out by

trained personnel and who follow all the safety regulations.

Furthermore, it is advisable to call on ABB personnel, at least

in cases for checking the performances in service and for

repairs.

Cut the power supply off and put the apparatus under safe

conditions during the maintenance operations.

Before carrying out any operations, check that the
circuit-breaker is open, with the spring discharged

and that it is not supplied {medium voltage circuit

and auxiliary circuits).

9.1.1. Operating life expectancy

The operating life expectancy for the VD4 circult-breakers is

as follows:

— vacuum interrupters: up to 30,000 operaticns, according to
thelr type (see par. 7.2,3. Trip curves);

- switching device, actuator and transmissfon system: up - -
to 30,000 operaticns, under normal operating conditions,
according to the type of circuit-breaker and with regular
maintenance (see par. 2.3.2.);

— with operations correctly executed It Is possible to carry out
up to 1000 racking-out/in operations (as prescribed in the
IEC 60271-200 Standards);

- the data regarding the operating life are basically applicable
to all the components which cannot be directly affected
by operator activity. The manually operated cormponents
(moving parts of Isolatable parts, etc.) can vary their
behaviout.

9.2. Inspections and functionality tests

9,2.1. Interruption devices in general

— Check the conditions of the interruption devices with regular
inspections.

— Inspection at fixed intervals can be avolded when the
apparatus Is permanently under the control of qualified
personnel.

- The chacks must, first of all, Include visual Inspecilon
to check for any contamination, traces of corrosfon or
electrical discharge phenomena.

- Canry out more frequent inspections when there are unusual
operating conditions (including severe climatic conditions)
and in the case of environmental poliution {a.g. high fevel of
contamination or an atmosphere with aggressive agents).

— Visual Inspection of the isolating contacts.

It is recommended to turn tha contact system alternately
in order to keep the internal surface of the contact areas
clean. The contact areas must be cleaned when there
are slgns of overheating (discoloured surface) {also see
Repairs).

— In the case of abnormal conditions, take suitable
overhauling measures (see Overhauling par.).

9.2.2. Stored energy operating mechanism

Carry out the functional test of the operating mechanism after

5,000 operations or during ordinary maintenance operations

as specified in par. 8.2.1.

Befora doing the test, open the circuit-breaker and carry out

the following operations:

— in the case of withdrawable circuit-breakers, take the
circuit-breaker to the isclated for test position

— in the case of fixed circuit-breakers: cut off the
supply {o the medium voltage clrcuit.

wer

Note
Insulats the work area and make K safe, following the safety regutatioys
specified In the JEC/DIN VDE Standards, a\

m——
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Functional test

- With the circuit-breaker not connected to the load, carry out
a few opening and closing operations,

- If foressen, cut the power supply to the spring charging
motor off. Discharge the spring by closing and opening
the circuit-breaker by means of the closing and opening

pushbuttons.
— Visually inspect the tubrication conditions of the tulip
isofating contacts, of the sliding surfacss, etc,

Checking tightness of the screws

26 Nm 16 Nm

- Check correct electrical and mechanical opsration of tha
various devices, with particular attention to the interlocks,
- The screws and nuts are tightened in the factory and
correct tightening Is rnarked with a colfared sign. No_fuﬂher
tlghtenlng operatlons are foreseen during the operatlné_lﬁ‘é
of the circuit-breaker. However, following any maintenance
interventions, should it be necessary to re-tighten the screws
or nuts, 1t Is recommended to always replace the screws and

nuts and to keep to the values indicated in fig. 12,

EL Twin actuator - 50 kA




9.2.3. Circuit-breaker pote Gircuit-breakers up to 17.5 kV, 40 kA and 24 kV, 31.6 kA
No other check axcept what has already been sbébiﬁed in To ensure correct opera}ion of the circuit-breaker, inspect
par. 9.2.1. Is necessary. and maintenance of the tripping deviceg js recommended

SR D LR ..every 10,000 operations, For this gurpose, please contactthe_ .. ...
9.2.4. Withdrawable assembly {truck and circuit-breaker) ABB Service office. =

Visually inspect the components, especially those which may Complete replacement of the actuator must be carried out

be damaged by incarrect operations (also see table in chap. 8).  every 10,000 operations.

Visually inspect the Isolating contacts and that all the contact  Complete replacement of the shook absorber and of the other

elementis are clean, especially in cases where-signs of - - - - transmission system parts (shaft, main lgvers, safety rings,

overheating are found (also see par. 9.4.). - - " ete.) must be carfied out after 30,000 cperations,

Visually inspect and carry out the functional tests of the

locks, checking thelr correct operation and activation without Gircuit-breakers up to 17.5 kV, 3150°A3 40 kA

abnormal force - maximum 25 N {also see table in chap. ). To ensure_commect operation of the cirquit-breaker, Inspection
and malntenance of the tripping deviceg'must be carried out

every 5,000 operations. For this purpose, please contact the

9.3. Overhauling ABB Service office.
Complete replacement of the shock absprber and of the other
; part of the transmission systemn (shaft, main levers, safety
Should It have bean necessary to clean the devices during the  rings, etc.) must be carried out after 10,000 operations.
inspections, according to what is specified in par. 9.2.1., use
the following procedure: T Gircuit-breakers up to 17.5 kV, 50 kA and EL twin actuator
+ insulate the work area and make It safe, following the safety

regulations specified in the IEC/DIN VDE Standards;

9.3.1. Interruption devices in general

To ensure correct oparation of the circuit-breaker, inspection
and maintenance of the tripping devices must be carried out

* general clealnir?g of tr‘e surface.s: o every 10,000 operations. For this purpose, please contact
— dry and eliminate light deposits of dirt with a soft dry ARB Service
cloth; Complete replacement of the shock-absorber and of the other

— more reslstant deposits of dirt can be removed using
slightly alkaline domestic type detergent or Rivolta BWR
210 type detergent;

+ cleaning insulating surfaces and conductive parts: Note
— light dirl: with Rivolta BWR 210 detergent; Dismantling and replacement of iha operating mechanlsm (tdp box) can only
_ resistant dirt: with cold detergent type 716 be carried out by ABB personnel or by skifed and specially tralned personnel,

\ " articutarly for the necessary adjustments.
After cleaning, rinse thoroughly with clean water and dry P )

parts of the transmisslon system (shaft, main levers, safety
rings, etc.) must be carried out every 10,000 operations.

carefully. Details regarding overhauling
Note « When foreseen, cut of the power supply to the spring
Qniy use datergents without halogens end never 1.1.1 “trichlorosthans, charging motor and manually discharge the operating
trichloroethylens or carbon tetrachlofide! mechanism spring by closing and opening the circuit-

_— . .. breaker.
9.3.2. Tripping device: actuator and transmission system » Replace the parts subjected to mechanical stress or stress
Circuit-breakers up to 17.5 kV, 2500 A, 31.6 kA and up to due to pariicular environmental conditions, (contact and
24 kY, 2500 A, 25 kA ABB service centre).
To ensure correct operation of the circuit-breaker, inspection Nt

ole

and maintenance of :Ihe tripping devices is recommended Thaso opsrations can only be carrled out by ASB personnel or by skiled and
every 10,000 operations. For this purpose, please contact the  speciaty tralned personnel.

ABB Service office. T ’ ' 3

Complete replacement of the actuator, shock absorber and of :

“the other transmission system parts (shaft, main levers, safety

rings, etc.) must be carrled out after 30,000 operations.,

, RO P




8.3.3. Circuil-breaker pole

The circuit-breaker pole and refative vacuum interrupter ara
malntenance-fres until the maximum number of electrical
cporations for the typs of interrupter Is reached (ses par.

7.2.3. Trip curves),

The operating life of the vacuum interrupter is defined by the
sum of the utimate currents carresponding to the specific
type of interrupter in accordance with what Is indicated in the
graphs of par. 7,2.3, Trip curves: when the sum of the ultimate
currents is reachad, the whole pole must be replaced,

Mote

Dismantiing and replacement of the pola can only be carred out by ABB
parsonnel or by skilled and spacially frained personnel, particularly for the

necessary adjustments,

To carry out the Interrupter test without dismantling the

clrcuit-breaker pole, use:

— the VIDAR vacuum tester, made by the company
Programma Elgctric GmbH, Bad Homberg v.d.H,

To check vacuum tightness of ths interrupter, the following

test values must be set on the VIDAR tester:

' ]ﬂated vollage of the circult-breaker

d.c. test voltage

12 kv 40 kv
17.6 kv 40 kv
24KV - 36 kv 80 kV

The test must always be carried out with the clrouit-breaker
open with the contacts at the nominal distance.
Progedure for testing the degres of vacuum of the interrupter

of the circuit-breaker poles:

— turn the power supnly off and make ths working area safe
by following the safety regulations specified in the IEC/DIN

VDE Standards;
- open the clreuit-breaker;

— earth a terminal of each clrcuit-breaker pole;
— connect the earth terminal of the VIDAR tester to the circuit-

breaker structure;

— connect the high voltage terminal of the VIDAR tester to
the terminal of the circuit-breaker pole not connacted to
sarth (L1 phase) and carry out the test. Repeat the tost for

‘) phases L2 and L3.

Note

Tne tester connection cablss can produce an Indication due to the capacitive

effact. In this case the cables must not be remaoved.

64

9.4. Repairs —————

—

Replacement of spare paris and accessories must only

be carriad out by ABB personnel or suitably qualified and
specially trainad personnel, LT
Always work with the circuit-breaksr open and locked so that

it cannot be closed again, with the work area insulated and
made safe,

The aperating mechanism spring must be discharged.

All power supply sources must be disconnected and made
safe against any reclosing during removat and installation
work.

‘ Should maintenance be carrled out by the

customer’s personnel, responsibility for the
Interventions rematns with the customer.

The replacement of parts not included in the “List
of spare parts/accessories” (par. 12.1.) must only
be carried out by ABB personnel. In particular:

~ complete pole with bushings/connections

— actuator and transmission system

- closing spring set

— opening spring

~ shock-ghsorber.




10. Application of the X-ray emission Standards:

P

One of the physical properties of vacuum insulation is the It follows that:

possibility of X-ray emission when the interrupter contacts are  _ gt the rated service voltage the use of vacuum interrupters
open. . . ) is absalutely safe;

The SPBC_mG tests c?rned out at the PT8 laboratories - application of the withstand voltage at power frequency,
(Physikalisch-Technische Bundesanstalt, in Brunswick - according to the IEC 62271-100 and VDE 0870 Standards,
Germany) show that local emissicn at a distance of 10 cm is safe:

from the interrupter or pole surface, does not exceed — application of & voltage higher than the withstand voltage

1 mSv/h. at power frequency or of a test voltage in direct current,

specified In the IEG and VDE Standards, cannot be used;
— limitatlon of the above-msntioned local phenomena, with

interrupters with open contacts, depends on keeping the

specific distance between the contacts.

This condition is Intrinsically guaranteed by correct

cperation of the operating mechanism and by the

adjustments of the transmission system.




1. Spare parts and accessories —

T é - All assembly operations of spare paris/accessories 1.1, List of spare parts
must be carried out following the instructions .

enclosed with the spare parts, by ABB personnel - Shunlt apening releasel

or by suitably qualified customer personnel with ~ Additional shunt opening release

in-depth knowledge of the apparatus {IEC 60694) ~ Undervoltage releass

and of all the Standards aimed at carrying out - Contact for signalling undervoltage releass energised/de-
these interventions in safe conditions, Should the energlsed

— Time delay device for undervoltage release

- Mechanical override for undervoltage release

~ Shunt closing release

- Spring charging geared motor with electrical signalling of
spring charged

— Contact signalling protection clreult-broaker of the geared
motor open/closed

- Contact signalling closing spring charged/discharged

- Transient contact with momentary closing during circuit-

maintenance be carried out by the customer’s
personnel, responsibility for the interventions
remains with the customer, Before carrying out

any operation, always make sure that the circuit-
breaker is open, the spring discharged and that it is
not energised (medium voltage circuit and auxiliary
cireuits),

To order circult-breaker spare parts/accessories, refer to the

ordering sales codes indicated in the technical catalogus and breaker opening
-, always state the following: - Gircuit-breaker auxiliary contacts

)— type of clrcuit-breaker - Locking electromagnet on the operating mechanism (
" rated voltage of the circuit-breaker — Pasition contact of the withdrawable truck
— rated normal current of the circuit-breaker - Contacts signalling connacted/isolated
— breaking capacity of the clreuit-breaker ~ Opening solenoid
~ serial number of the circult-breaker = Key lock In open position
~ rated voltage of any electrical spare parts. ~ Isolation interlock with the door

For availability and to order spare parts, please contact our — Protection for opening pushbutton
Service office. — Protection for closing pushbutton

— Locking electromagnet on the withdrawable truck
~ Set of six {ulip contacts.

210
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12. Electric circuit diagrams

The standard VD4 clrcult-breaker glectric circuit diagrams are
as follows:

- 1VCD4000486:; Fixed circuit-breakers

— 1VCD400099: Fixed circuit-breakers 50 KA

— 1VCD400055; Fixed clroult-breakers with 64-pole connector
~ 1VCD400064: Fixed circuit-breakers with §8-pole connector
— 1VCD400078: Fixed circuit-breakers with truck

— 1VCD400047: Withdrawable circuii-breakers

— 1VCD400048: Withdrawable circuit-breakers with matorized
truck

- 1YCD400100: Withdrawable clrouit-breakers 50 kA

— 1VCD400080; Withdrawable circuit-breakers for Z58.4
switchgear VD4/ZS8, ZT8 and Z8 with circuit-
breaker

- 1VCD400080: Withdrawable circuit-breakers for 258.4
switchgear with VO4/Z88, ZT8 and Z8 circuit-
breaker with motorized ruck ’

— 1VCD4001 02: Withdrawable circuit-breakers with motorized
truck 50 KA.

Each circuit-breaker Is always provided with the standard
electric diagram or with a specific diagram in the case of a
circuit-breaker with non-standard cabling.
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) Fixed circuit-breakers
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Fixed circuit-breakers
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Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube modules
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Withdrawable circuit-breakers for UniGear 251 switchgear and PowerCube modules
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Withdrawable circuit-breakers for UniGear Z81 swiichgear and PowerGube modules
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Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube modules
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Withdrawable circuit-breakers for UniGear ZS1 switchgear and PowerCube modules
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Withdrawable circuit-breakers for UniGear Z81 switchgear and PowerCube modules
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Withdrawable circuit-breakers for UniGear ZS$1 switchgear and PowerGube modules
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Withdrawable circuit-breakers for PowerCube modules
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Withdrawable circuit-breakers for UniGear Z51 switchgear
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WiHhdrawable circuit-breakers for UniGear ZS1 switchgear and PowerGube modules

VD4/P & 6308
TN 7413 A B2 ey
Ur 24 kv 49 28 ¢
i 6830 A 38 B 28 _
1250 A :f?g
16 KA ° 555 o o
.. 233
) lse 120 kA u sl =
> e |-
. 25 kA s Els o | ] g‘! } | |
— by
“a — i E 5 °
P i i T
{6 %> i ‘31»
o | 852 | 135 - Has |

[eLL]

o)
@7e
_‘_

747

Jss]

18

| 112




Ny

Withdrawable circuit-breakers for UniGear ZS1 switchgear

VDa/p

e
B
] I v ——r [l
<
= 1 E 8 EE
DS 2
o| an n
L
3
&
=

Withdrawable circuit-breakers for UniGear Z51 switchgear
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Withdrawable circuit-breakers for UniGear Z51 switchgear
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Withdrawable circuit-breakers for PowerGube modules
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Withdrawable circuit-breakers for Z58.4 switchgear
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Withdrawable circuit-breakers for Z88.4 switchgear
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Withdrawable circuit-breakers for Z88.4 switchgear
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Withdrawable circuit-breakers for Z88.4 switchgear
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Withdrawable circuit-breakers for Z88.4 switchgear
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Withdrawable circuit-breakers for 758.4 switchgear
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Withdrawable circuit-breakers for UniSwitch / UniMix switchgears
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Withdrawable circuit-breakers for UniGear 282 switchgear and PowerCube modules (36 kV}
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14.. Product quality and environmental protection

The apparatus are produced in compliance with the requirernents of international standards for the quality managemsnt system
and environmental management system. In these fields, the exceilent level is proved by quality certificates according to 1ISC
9001 and by the EMS according to 1SO 14 001.

End of life of product

The ABB company is committed to complying with the relevant legal and other requirements for environment protection

according to the ISO 14 001 standard.
The duty of cormpany Is to facilitate subssquent recycling or disposal at the end of product life. During disposal of the product,
it is always necessary to act in accordance with local legal requirements in force.

Methods of disposal

Disposal can either be carried out thermally in an incineration plant or by storing on a waste site.

RAW MATERIAL RECOMMENDED METHOD OF DISPOSAL

Metal material {Fe, Cu, AY, Ag, Zn, W, clhers) Separation and recycling

Thermoplasts Recycling of disposal

Epoxy resin Separation of metal material and the digposal of rest

Rubber . IS 0SB, ———————————
Oit as dieleclirle {iransformer all) Draining from equipment and furlher recycingordisposal
Packing material — wood Reasycling or disposal

Packing material — foil Recycling or disposal

RO e

95
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For more information please contact:

ABB S.p.A.

Power Products Division
Unita Operativa Sace-MV
Via Friuli, 4

1-24044 Daimine

Tel.: +39 035 6952 111
Fax: +39 035 6952 874
E-mall; info.mv@it.abb.com

* 2‘\88 AG

Calor Emag Medium Voltage Products

Oberhausener Strasse 33

D-40472 Ratingen

Phone: +49(0)2102/12-1230, Fax: +49(0)2102/12-1916
E-mail: powertech@de.abb.com

www.abb.com

The data and iflustrations are not binding. We reserve the right to make
changes without notice in the course of technical development of tha
product.
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ABB Trasmissione & Distribuzione S.p.A.
Unita operativa Sace T.M.S.

Via Friuli 4
24044 ~ Dalmine (BG)

Tel.: 0039.035.395111
Fax: 0039.035.395874
E--mail: sagetms.tipm@it.abb.com

Internet: ffwww.abb.com

TYPE TEST DOCUMENTATION No. 100089_C Page 1/1

Apparatus:

breaker type VD4/P 24.12.20 p=275

Identification:

Performances:

Rated voltage :
Rated lightning impulse withstand voltage :
Rated power-frequency withstand voltage :

Rated frequency :

Rated normal current (busbar) :
Rated normal current (tee-off) :
Rated peak withstand current :
Rated short-time withstand current :
Rated duration of short circuit :

Metal-clad switchgear type ZS1 rel 1.2 with vacuum circuit-

1VCP0000138-Rev.-,en-Technical catalogue-2003-04

24
125
50

1250
1250

Test reports verifying rating assigned by the manufacturer:

kv
kv
kv
50-60 Hz
A
A
kA
KA
s

63
20

3

Ferformances Test according to Test reports
No. [ssued by
Dielectric test IEC 60298 0045 Ra |PEHLA High-power
Subclausole 6. 1 Laboratories
Temperature-rise test IEC 60298 HZ 236 E06 | Calor Emag
Subclausole 6.3/6.4 Laboratories
Short-time and peak IEC 60298 HZ 235 FO1 | Calor Emag
withstand current test Subclausole 6.5 Laboratories
Mechanical operation IEC 60288 MZ 235 A01 | Calor Emag
and interlock test Suhclausole 6.102 Laboratories
Internal arc test IEC 60298 HZ 235102 |Calor Emag
Annex AA Laboratories
Mechanical operation IEC 62271-100 0311 Ra | PEHLA High-power
test subclause 6.101.2 Laboratories X
Making and breaking IEC 62271-100 0511 Ra | PEHLA High-powe
capacity test subclause 6.108 Laboratories

ABB T&D Unita operativa SACE T.M.S, Laboratories Dalmine are accrediled according UNI CEIEN ISONEC 17025 by SINAL under Reg. No\p253

ABB Calor Emayg Laboratories Ratingen are accredited according UNI CE( EN

ISONEC 17025 by DATech under Reg. No. DAT-P-032/93

PEHLA Higth-power Laboratories are aceredited according UNI CEILE{:I? ésrgﬁogé%jl 7025 by DATech under Reg. No, DAT-P-032/93 and cerfificalé D-
CES| Labaratories Milano are accredited according UNI GEIEN ISOAEC 17025 by SINAL under Reg, Ne. 030

Date of issue:
04/09/16

4/1‘7;,

Development Dept.

By

ABB T&D Unita operaliva Sace T.M.S. is accreditated by DET NORSKE VERITAS

No. CERT-07978-2001-AQ-MIL-SINCERT/S according to 1SO 9001.

CERTIFICATE Quacer Chrijicate

A

o

——— -




ABB TpaHcmucuoHe & AuctpubysnoHe C.n.A.
YHuta OnepatuBa Cave T.M.C.

Bura Opuynu 4 Ten.: 0039.035.395111
124044 — Danvune (BG) daxc: 0039.035.395874
Tanus E - mail: sacetms.tipm@it.abb.com

viiTepHet : fiwww.abb.com

MPOTOKO/ 3A TUTIOBK U3IUTAHKA No. 100089_C CTPAHLM 1/1

Apparatus: KPY tun 251 nan. 1.2 ¢ sakyymiex npekscesay tun VD4/P
24.12.20 p=275

Woentuurauma:  TVCP0000138-Rev.-,en-Texuuuecku Karanor-2003-04

MapameTpu: HomKHaAHO HanpemxeHue: 24 kv
Hom. U3gbpitaHo MMIYACHO HalpexeHye: 125 kV
Hom. Uspbpiano Hanpeskenue ¢ S0HzZ: 75 kV
HomuHanHa Yecrora; 50-60 Hz
HomuHaneH ToK Ha wikHara; 1260 A
HomuHaned Tox Ha owvHoBKaTa; 1260 A
Hom. Mapomran ToK, nMKoBa CTORHOCT: 63 kA
Hom. UzgspikaH KpaTKoBpemeHeH ToK Ha K.c.. 20 kA
Hom. MpoabAKMUTERHROCT HA K.C.. 3 s

Test reports verifying rating assigned by the manufacturer:

Hanutanun Tect cbrnacHo TecToR NPOTOKON
cTanaapt No. Wspapen ot
[luenexkrpuiedy ManuTaHua IEC 60298 0045 Ra MEXNA BUCOKO-MOLWHOCTHH
Subclausole 6.1 nabopatopuu
TecT ¢ nosulWasake Ha IEC 60298 HZ 236 EQOG | ABG Kanop Emar flabopatrpun
Temieparypara Subeclausole 6.3/6.4
Tect 3a KpaTKospemeneH T.K.c. u| IEC 60298 HZ 235 FO1 | ABE Kanop Emar flabopatupuu
fIMKOB T.K.C. Subclausole 6.5 & AaBoparopua CESI Naé.
MexaHudHa paboTa U Tect [EC 60208 MZ 235 AD1 | ABE Kanop Emar flabopatupuv
33 BA0KMPOBKY Subglausole 6,102 _
TecT 3a BbTpellHa Abra IEC 60298 HZ 235 L02 | ABB Kanop Emar flaGopatvpuy
Annex AA
TecT 33 MeXaHuyHa pabora IEC 62271-100 0311 Ra FIEXNA BHCOKO-MOWHOCTHH
subclause 6.101.2 nabopaTophiu
Tect 3a cnocobHoct 3a uskn. Ha |IEC 62271-100 0511 Ra NEXNA BUCOKO-MOLBHOCTHY
T.K.C. U BKJL. BLPXY T.K.C. subclause 6.106 nabapatopum

[aBoparopuata Ha ABB Tufl Yaura Oneparvea CAYE T.M.C. B p. [lanmuHe e axpagniigana cunacko UNI CE[EN ISOMEC 17025 or SINAL ¢ peruofpgisiote
Honep Reg. No, 0253
PaBopaTopusta Ha AGE Kanop Enar B rp. Patusres, Tepmanus e axpeanTtupana cernacko UNI CEIEN ISOMEC 17025 or DATech nag perctpaupoten Heazep No.
DAT-P-032/93
BHCOKo-MOlHocTHITE ReBopaTopiu NEX/A ca akpeguTupatis chriacko UNG CEI EN ISOREC 17025 ot DATech ¢ penitctpatiotien Homep No, DAT-P-032/93
ceptudmrar O-F1I-12072-06-01
YE3W Naboparyopuy Munako ca axpegumipany craacio UNI CEIEN ISOMEC 17025 or SINAL ¢ pericTpavyoneH konep Reg. No. 0030

Hata Ha uspaeaHe: Otgen 3a Passoilida gefiHocT
04/09/16 —

G OPABA

ABB T&D Unita operativa Sace T.M.S. Is accreditated by DET NORSKE VERET-AS—QUAL.L'LY_C_ERTIFICATE Quace ldét UJ_MB '
No. CERT-07978-2004-AQ-MIL-SINCERT/B accerding to £SO 9001,
4
% CUHOQ’
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the Short-Circult-Testing Liaison (STL) .

Test Report

Report No.: 0311 Ra Copy No.: i Contents: 24 Sheels

Equipment under test: Vacuum circuit-breaker type VD4 24,12.20
Manufacturer:

Gircult-breaker: ABB SACE T.M.S. S.p.A., 4 — 24044 Dalmine (BG), Haly
Pole parts inclusive

vacuum interrupters: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Germany
Ciient; ABB T&D SpA, Divisione Sace T.M.S, 4 — 24044 Dalmine (BG), italy
Testing station: PEHLA - Testing Laboratory Ratingen

Date of test: 03™ February 2003 — 24% February 2003 (
Applied test specifications:

[EC 62271-100, 1% Ed, 2001-05, clause 6.101.1 and 6.101,2 .
IEC 60694, Ed.2.2, 2002-01 :

Tests performed:

In accordance with the requirements of class M2, 10 000 mechanical operating cycles without voltage on

or current in the main clreuit were carried out with the vacuum circuit-breaker of type VD4 24.12.20 to
demonstrate the mechanical reliability. '

Test resulfs: !
No changes impairing the function of the circuit-breaker were noled after the endurance test. (
:Lhe vacuum circuit-breaker lype VD4 24.12.20 passed the mechanical type test successfully.

GESELLSCHAFT Fiir ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

{

Technical Commitice

The test results relats crly to the items fested.

Withou! a written permission of PEHLA H is not allowed to make repreduction In exiracts of this

cument. Copying the cover sheet accompanied by sheet 2 and the sheets-mentionsd hera ls
an exceplion.

L




f m & g4 A GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Repart Not 0311Ra Sheet:

Aceseditation .

. The PEHLA-Testing Laboratory Ratingen has been approved by the DATech (German accreditation body for
i technology) according to DIN EN ISO/IEC 17025 for tests In the field of high-voltage switchgear and controlgear and
! power engineering equipment (Reglstration-No. DAT-P-032/93).

B Under reference to DIN EN ISOAEC 17025 PEHLA states the following:

! Theaccreditation of the PEHLA-Testing Laboratory or any of its test reports by themselves in no way constitute
or imply product approval by DATech or any other body.

- [f someone refers to a test in an accredited PEHLA-Testing Laboratory this reference shall include the
- accreditation body, L.e. DATech, the refevant scope of the acereditation and the appropriate registration number.

| STLMember

t STL js a forum for the international co-operation of the testing organisations with the further full members ASTA (GB),

' AEs] {), ESEF (F), KEMA (NL), SATS (N, S, AIR) and STLNA {USA}. In the Framework of EC, STL has besn
i recognised in 1992 by EQTC as agreement group.

g PEHLA Is foundation-member of the Shori-Circult Testing Lialson (STL) which has been founded in March 1959

PEHLA-Documgnts

(‘)k) 5 A Certificate

7,

=

S is issued for type tests which have successfully been carried Sut in full compliance with the relevant specifications or
% standards and STL Guides valid at the time of the test.

: For these fests the equipment under test must be ciearly identified by technical description, drawings and addiional
: specifications,

R e

QESER eI

A Test Document

- is Issued for paris of fype tests which have successfully been carried out in fult compliance with the relevant
i specifications or standards and STL Guides valid af the time of test.

: For these tests the equipment under test must be clearly identified by technical description, drawings and additional
7 speclfications,

3
: A Test Report

¢ s issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richllinien”
; (PEHLA Guides) and/or clients instructions.

¢ Similarly, this test report containg all test results, datalls of the conditions under which the tests were caried out, also
+ details refating to the behaviour of the equipment during test, and its condition after the fests.

SR

- Addresses:

- L Office; PEHLA-Geschafisstefle
WA Hallenweg 40
3 68219 Mannheim; Gemany

.
e —

. Testing Station:  PEHLA-Testing Laboratory Ralingen
3 Oberhausener Str. 33
40472 Ratingen; Gemmany

ree

: Manufacturer,. ~ ABB SACE T.M.S. S.p.A. ABB Calor Emag Mittelspannung GmbH
= Yia Friuli Oberhausener Str. 33
;}‘E 4 — 24044 Dalmine (BG), Haly 40472 Ratingen, Germany
%
# Client: ABB SACE TM.S. SpA.
Via Friufi

4 — 24044 Dalmine (BG), ltaly

|
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheat; 3

Report No.: 0311 Ra

Y.
m
=
D

Table of Contents

*ET I I e it .

* s

f Cover sheet 1
. { Accreditation 2
,[ Table of Gonfents 3
;‘ List of Test Pariicipants 4
{ Technical Data of Test Object 5
| List of Drawings 6
Forawing No. TN, 7410 7
y —irawing No. 510507 8
I Drawing No. GCE7004730 9
i Details on Performance of the Test 10
i Resuits of Measurements before the Mechanical Endurance Test Hio 18
¢ Results of Measurements during the Mechanical Endurance Test 16
: Results of Measurements after the Mechanical Endurance Test 17 to 21
Evaluation of the measurements before and after the test program 22
Measuring Instrument Record ' 23
Photo of the Test Object 24
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Sheat;
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;§ .
¢ List of Test Participants
B PEHLA-Testing Laboratory Mannheim }
i
PEHLA-Testing Laboratory Ratingen |
PEHLA-Testing l.aboratory Ratingen ;
PEHLA-Testing Labaratory Ratingen i
PEHLA-Tesling Laboratory Ratingen ;
Répresentatives of the Client: ¢

£ Mr.'S. Magoni ABB SACET.M.S. S.p.A, ttaly




‘Polé parts

Prawing No.:

-

=

R A ot

¥pe:
Manufacturer:
I ”.;Circuit-breaker:

vacuum inferrupters;

Drawing No.:
Vaguum interrupter:  Type: VG4,  L1: No. 11543,

The circuit-hreaker was not e
otor Drive Typs 701 921/8

Vacuum circuit-breaker
VD4 24.12.20

including

ADO0003052
TN. 7410 (circuit-breaker)

GCE 7004730R0105 (pole part)

Rated voltage

Rated lightning impulse withstand voltage

Rated switching impulse withstand voltage
Rated power frequency withstand voltage

Rated frequency

Rated normal current ~

Rated peak withstand current
Rated short-time withstand current
Rated duration of short-circuit
Rated short-circuit breaking curcent at 12 kv
D.C. component
Rated short-¢ircuit making current at 12 kv
Rated transient recovery voltage:
Peak value
Rate of rise
First-pole-to-clear-factor
Rated operating sequence
Arc extinguishing medium
Nomber of poles
Number of units per pole
Rated apening fime
Rated closing fime
Rated voltage of trip coll
Rated voltage of closing coil
Rated supply voltage
Rated frequency of supply voltage

Essential characteristics and installed devices:

Date of receipt of test object: 3 February 2003

CESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Technical Data of Test Object

Switching Device ~ Circuit-Breaker
Ratings assigned by the manufacturer

ABB SACE T.M.S. S.p.A., 4—24044 Dalrine (BG), ltaly

ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Gemany

quipped with the auxiliary switch BS2 for the spring-charged-signa
03, Serial No. CA2 7GL 02 C (EL1).

Sh

Year of manufacture: 2003

12: No. 1135/3, L3: No. 0288/3

24 kv
125 kV
- kv
50 kv
50 Hz
1260 A
50 kA
20 kA
3s
20 kA
30 %
50 kA

208 kv
0.34 kVips
1.5
0-0.3s-CO-3min-CO
vacuum
3
1
<45 ms
approx. 60 ms
110 V-DC
110 V-DC
220 V-DC
- Hz

75
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUF

Sheet: 6
List of Drawings
‘manufacturer has guaranteed, that the equipment submitted for test has been
Sufaciured in full accordance with the following drawings. PEHLA has verified that
e drawings adequately represent the equipment tested. These drawings have been
mped and signed by PEHLA representalives and are kept
wnth the test documents at the test faboratory.
at the ciient,
@ drawings coﬁtained in this document are identical with the checked, stamped and
% Zicigiied drawings.
b A8
S arawing-No. Revision Title Addifional remarks |
M5234 | Vaccum Gircult Breaker Included in test repoti
02-10-10 | Type VD4 24KV 630-1250A
50538 |Assieme Comando : Included in test report
p2-12-13 | Operating Mechanism Assembly
09 Pal vst3 VD4P 24KV 1250A included in test report

Pole complete VD4P 24kV 1250A

Ass. molie di ch. com, EL1 _—
- Assteme commando EL1 —
04730R0104 Pot vst. 40,7 2400N H310 2412-20 VG4 —_

e e
i
IR .
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GESELLSCHAFT FUR ELEKTRISCHE HOQHLEISTUNGSPRUFUNGEN a )
Sheat: 10

Details on Performance of the Test

: uraﬁoe test, the following elactrical and mechanical data were determined by
“his on the circuit-breaker and its auxitiary systems:
3 \-1‘2
Canae, . *
“a):closing time (6 t;r'nes )
5 @g‘jﬁ?ﬁgme (5 times *) o
gﬁﬁeﬁfﬁé{'pread between units of one pols - not applicable

A7t Spread between poles (5 times *)

Qtargfrihg, time of the motorized operating mechanism (5 times *}
.0 consliiption of the motorized operating mechanism (5 times )
%go Asuraption of the tripping devices (5 times *)

tion of opening and ¢losing command fmpulse

~ i) gas'densities or pressures - not applicable -
“k)arcsistance of the main circuit (5 times *) (
.-ﬂ)é%’fﬁgé—travel chait (5 fimes ¥) ;
- _m)other important characteristics
o hitact travel
= = 'check of vacuum of interrupiers
©2 - Verification of the rated operating sequence (refer to clause 6.101.2.5 a))
almbient atmospheric conditions

sdbsequent endurance test comprising 10 000 mechanical operating cycles was structured
s and carried out five times:

Sobqbperating cycles with operating sequence C-90s- O -90 s at the rninimum supply voitags

of closing and opening devices and moterized operating mechanistm and the minimum pressure

+ for operation

~ 500 operating cycles with operating sequence C - 905 - O - 90 5 af the rated supply voltage of
closing and opening devices and motorized operating mechanism and the rated pressure for
s o, Operation ) :

;’-‘.“

- 800 operating cycles with operating sequence C - 80 s - O - 80 ¢ at the maximum supply
;_,)P{_,gﬁgge of closing and opening devices and motorized operating mechanism and af the
Mmaximum pressure for operation

= ated
35

=

Ao g
=

hiee ,ﬁ%r]gs_gj 2 000 operating sequences the operating characteristios: a), b}, d), e}, and ) as\isted

v e .

253
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN Q)

Sheel: 11 > )

[ measurements before the mechanical endurance fest

%ﬁons counter: 00035

- _ to (opening) tc (closing)
woltage of closing and UV 0.7x }1.0x {1.1x1085x[1.0x {1.1x

e

e%:‘{;j%ies Ua= 110V DC Ua JUa |Ua |Ua |Ua |Ua

R

g HIme 804 | 531|504 1 723 | 66.0 | 63.3
S

i 708 | 53.4 | 501 | 723 | 663 | 633
e minjmun supply voitage tims1 1798 §53.4 1501 | 723 | 66.0 | 63.3
i é‘;%ﬁféfé;gpp!y voltage [me]

e Tatim supply voltage 79.8 | 534 | 50.1 | 723 | 66.0 | 636

the maxithu
; 804 {534 1501 723 | 66.0 | 63.3

1

st :
; m%g{rg, . during the 5 x CO operafions
2 =-atthéminimum supply voltage

jh‘é Tated supply voltage

‘maximum supply voltage

charging fime current consumption power consuimption

after O-C operation [A] [W]
[s]

357 '3.71 371|378 371|095} 0.97|0.98|0.98} 007§ 178 | 181 | 183 | 183 } 181

{ﬁG‘: 12.9413.0012.9412.96{2.97]0.99|0.96{0.96 0.9010.98|218 | 218 {211 | 218 | 216

e St |269]254| 2632631 250]1.0010.99}0.99 0.98l 097|242 { 240 | 240 [ 237 [ 2841
' TP

@
AN
5%

-

e + 1 NHOBTAB

el
=)
'f‘é‘

e

PR e et

o015
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'\._..../I d

ﬁé“‘the § x CO operations
5 fum supply voltage

e ratﬁd Supply voltage
mafohum supply voltage

Shunt-release OFF YO1

Shunt-release ON YC
%: 110V DC 110V DC
_"}:. 124 | 124 {124 | 124 | 124 | 090 | 0.92 | 0.92 | 0.02 | 0.92
Slvvoltags [A]
ﬂﬁg&?’fr&feds”pp’y 152 (156 [ 152 | 152 | 1.52 | 1.24 | 1.20 | 1.20 | 1.24 | 1.20
IOl AT
peupentatmaximum |4 68 | 4751 472 | 172 1 168 { 136 | 1.96 | 1.36 | 1.36 | 1.36
tinp ’5&: taige [A]
O] Bf opening and closing command impulse:
% tifing the 5 x CO operations
attheminimum supply voltage
‘?ihei? ,“ted supply voltage
At ‘%nj’ammum supply voltage
5 Shunt-release ON YC Shunt-release OFF YO1
':_; fcommand ,
Hp &‘ mlmmum T46 [ 7501747 | 747 | 747|807 18011804 | 840 | 80.4
_-p Plyivoltage [ ms ]
i ‘atid of ¢ommand
(ﬁ fse at rated supply | 705 | 696 | 693 1 69.3 | 603|540 | 549|549 | 54901 540
B 'glfage [ms]
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GESELLSGHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 13

L1 L2 L3
ul2 P BQ
5168170 } 17.0| 166166 16.6] 1661166 | 17.1]17.2 [ 172 [172]17.2

3 L7 L2 1.3
,;, B pQ pQ
.9 ] 769]16.8] 16.9] 16.9]16.6] 166 | 166 | 16.6 | 16.6 17.2] 172[17.2] 172] 17.2]

12
e}

L3
BQ

16.6 | 16.6 | 16.6 | 16.6| 16.7

17.2' 17.2 1 17.2 | 17.2| 17.2

Vot

118i135

Saiy

3s~CO-3mEn~CO at rated voltage
.,;eég;b%!ent atmospheric conditions:
tes0 4"' February 2003, ambient air temperature: approx. 22°C

L1 L2
1 Travel [mm] | 150 15.0 15.1
; C nf -travel [mm] | 11.3 11.3 11.2
. ;53:5 -Contact—spnng
% travel [mm] 8.7 3.7 3.9
= Check of vacuum of interrupters:
: ok

ok

A0 P
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t of the operating speed before the mechénical endurance test

ey

S

e

el = Bx
PRt S
i

A
by
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f
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Rt

 Insulated coupling rod in phase [ 2
measured: Ve = 0.97 mis at U=1.0x Ua
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Shest:
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- 1.
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¥
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:
o Ty X
:
L g
S 7 LY M S s et T 14
) ) [y {
1
.
‘.I oy
g i
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fotaldravel B2
PRELIFA- =
: -
- -
i 3
a5 I -
{"El‘;i- ii } i A

PGint: Insulated coupling rod in phase L2

J“peed measured: Vor = 1.18 mfs Vo, = 1.35 mis at U = 1.0x Ua -




GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

%04 (opening) tc (closing)
0.7x |[1.0x [1.1x [0.85 J1.0x 1.1 x
Ua Ua Ua xUa (Ua Ua

822 | 53.7 | 504 | 72.0 | 66.0 | 63.0
795 | 53.7 | 504 | 72.9 | 66.3 | 63.3
78.0 | 53.4 | 504 | 72.9 | 66.6 | 640
786 | 537 | 507 | 72.9 | 6656 | 64.0

ag eﬁveen the breaker poles on clesing and on opening of the circuit-breaker
o= 2 ms.

w charging time for O1-C [s]
' U=085xUa | U=1.0xUa U=11xUsa
i =187V DC =220VDC =242V DC
,'i'"' braﬁoperatlons 2 000 3.64 2.99 2.47
b.er Ogc%pegaﬂons 4000 3.87 3.12 2.68
fﬁ% nﬁé%&d}‘?bperaﬁons 6 000 3.80 3.06 2.69
Moo ber&,o?operations 8000 . ~ 3.8 3.03 2.65

! Jhemiﬁpoﬁant characteristics- contact travel:

Lo ”t‘.fravel inL2 Total Travel
: fmm]
v%un%‘ér;of:operataons 2000 14.8
: ﬁuﬁ‘fbér of operafions: 4 000 14.7
R
Nﬁmber of operations: 6 000 14.7
‘)‘ 14.7

“‘3‘5 R
[iMEstravel chart with opening and closing speed:

| Speedi Imlsl atUa=110VDC 12 Vor Ve
@% oarh 8.25 6.6 mm
_%%@Ee{ﬁ# r?erahons 2000 112 129 0.91
: N’ﬁ% XT 128 0.6 l
i reoTsoeratrons & 000 1.08 1.24 e
Derations 8 000 1.13 1.32 0.63 U\

._s from the Measured mechamca! time travel charts are in the ailowable limits of

" il
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Sheet: 17

-&measuremeﬁts after the mechanical endurance test

S}

to (opening) ' tc (closing)
UMV 0.7x {1.0x [1.1x1085x[1.0x |1.1x
Uz {Ua |Ua §Ua Ua Ua

801 | 655 | 50.7 | 735 | 675 | 63.3

Urngithe 5 x CO operations 708 | 54.0 | 510 ] 735 | 675 | 633
SERe,

Unisupply voltage time] | 80.1 | 552|516 735 | 66.3 | 63.9

SHpply:voltage
Ristipply voltage 79.8 | 54.0 | 51.0 | 74.1 | 666 | 63.9

(=]
7115
: 79.2 | 534 | 50.7 | 72.9 | 67.5 | 64.2

1

sen the breaker poles:

] cen the breaker poles on closing and on opening of the circuit-breaker
=i2ms.

4

e

jivoltage
o :

anum supply voltags

=
=ty

charging time cuirent consumption power consumption
. after 0-C operation [A] W1
' is]

3.78|3.80(3.86(3.8310.93{0.92{0.85)|0.94} 093|174 | 172 | 178 | 176 | 174

2.86]2.8312.90}2.893]0.94(0.93|0.920.94(0.95) 207 { 205 | 202 | 207 | 209

271

2.69|2.65

268

0.86

232




Sheet: 18
fnppmg devices:
e S by CO operations
; ﬁ%fﬁﬁply voltage

ppi yoltage
S %gﬁipjy voitage

. Shuni-release ON YC Shunt-release OFF YOf1

110V DC 110V DC

124 12811281281 128|0821092]0.82]0.92]0.92

156 | 1621152162 | 1562120} 120|120} 120120

172 1172 {172 | 1.72 | 1.72 1.Bé 136 136 | 1.32 | 1.32

n B
fimt 'm-i‘supply vo!tage
ateigg:gpply voltage
um ‘supply voltage
‘ﬁs} & = -‘.

Shunf-release ON YG Shunt-release OFF YO1

759|762 76.2|768 | 753798 79.8180.1]79.8} 792

mn‘{of command
%sea ated supply | 714 | 71.4 | 69.9 | 70.5 | 71.1 | 567 | 555 | 57.0 | 55.5 | 54.6
a’g’éfms]
:.gn o #}g:‘g’p’*of_command
m I'e maximum 678|678 (6841684 687525528534 1525|528

, ) N ﬁoﬁage [ms]

C 54,, j’ the main condugtors:

[
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':easurement of the operating speed after the mechanical endurance fest

e
S i

19 ‘E_Qipt Insulated cou
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ng red in phase L2
=40xVUa
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

8

2 ég‘measured during the 5 x CQ operations at the minimum supply voltage of

L1
pQ

L2
119

L3
ng

169']169[169]169]168

5

LA L2 L3
stk i 119 §e 118
£ 573 172[172]172|172 16.9[1?.0]16.9,16.9 L16.9 17.7]17.7|17.7]17.8|17.8
@"E

nce measured during the 5 x CO operations af the maximum supbly voltage of

L1 L2 L3
| e 19 118 (
71 171'171|171]171 6.9 [T70]17.6] 176 170 T[T A7 [ 777|777

-Ua=110VDC

rom the measured mechamcal time

art with opening and closing speed: See diagram 2.1 and 2.2

Vo

Ve

[ L2

.12} 1.25

0.83

L1 L2 L3

14.6 14.6 147

34 3

Cont.-travel fmm] | 11.2 11.1 112

5 3.5

ok

o *g\fenﬂcaﬁon of the rated operating sequence:

tatmosphenc conditions:

é,.g : S_CO-smm-CO at rated voltage ok

fravel charts are in the aliowabia limits of

D5 _44~_February 2003, ambient air temperature: approx, 22°C
2 |

O ﬁ"f
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Sheat: 22 ‘*-_'
ba.

f‘%n of the measurements before and afier the test program

; v_iﬁ'rfiinéchanical travel characteristic was recorded at the rated supply voltage before

el ceiest All measured travel-curves fall within the limits of the two envelope curves
SR Characterize the allowable deviations from the reference curve.

iy e
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ReportNo.: 0311 Ra Sheat: 23 !\
Measuring Instrument Record
 Test job no.: 8002374_M06
- Test object: VD4 24.12.20
Date of test: 03" Feb. ~ 24% Feb, 2003
; Test report No: 0311Ra
Test operator: Mendorf / Schattler
l Instrument ident.-no. Measuring Remarks
Microohmmeter ELK 001111 [20u07/ 200p0 Resistance measurement
MO2A 50 '
I resistive travel pick-up [ELK 001024 5kQ Travel time measurement
type lino pot Ts 50 502
- DM 7100 ELK 000466 |2 v/ full scale
( ~yy Transient memory 50usiword,;
e } channel 4 ( 12 bit)
YEW-3063 ELK 000464 (025 Viem-vernier
1 Multi-pen 10 em/min, channel 4
| Stide caliper rufe LAE 002162 |0 - 300 mm
H Shunt 1.54/150mV ELK 001044 [1.5A/150mvV Cuirent measurement (y2/y3)
{ DM 7100 ELK 000466 | 420/0.2 V/iull scale Operating time measurement,
Transient memory 50 pseciword/10ms/word _
channel 1, 2, 3, 8
(8 bit)
YEW-3063 ELK 000464 ) Channel 1,2,3,8,
Multi-pen 0.25/1 Vicm-calfvernier
10 em/min
Electronic time clock ELK 001231 |0-100s Charging time measurement
o \'}nigor 6E ELK 000388 (1A Motor current measurement
¥ y{idar-Vacuum- DRU 000026 |40/60kV DC Vacuum-Checker-Test
" {| Checker-Test device
(| BBC M2110 ELK 000359 1300 VDG Voltage measurement
 Hygrometer Hygronom | FEU 000022 -30°C -~ +50°C temperature measurement

T
—— %6

I
OGO




R R LS GESELLSCHAFT FUR BELEKT RISCHE HOCHLE!STUNGSPRUFUNGE ""
epoitNo.: 0311 Ra

- Sheat: 24

B

Photo 1: Test object
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E’!} Deutscher
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DAT-P-032/93

Akkreditierungs

ZAN[RR | aboratories

ABB Calor Emag B Ep
E

/1N
FREPEP

TEST REPORT No. MZ 235 A 01 Sheet 1
Issued by an Accredited Laboratory
carresponding to EN 45001 Copy-No. 02e

Test Object

Manufacturer

Tests performed

Test Specification

Metal-clad air-insulated switchgear panel from a 24 kV switchgear

type 281.2 (T = 1000 mm), drawing-no. GCE 8010459 R0101, with
withdrawable vacuum circuit-breaker type VD4 2420-25 and with earthing
switch type EK6-2406-275

Ratings of the panel:

Rated voltage U 24 kV
Rated normal current (tee-off) b 1600 A
Rated frequency f 50/60 Hz
Rated short-time withstand current ln 25 kA
Rafted peak withstand current ' [ 63 kA
Rated duration of short-circuit current tn 3 s
Rated short-circuit breaking capacity at 24 kV |5 25 kA

ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen / Germany

Mechanical operation test comprising 50 operations of the vacuum circuit-
breaker, 50 operations of the earthing switch, 50 manual operations of the
withrawable part and 25 insertions and 25 removals of the removable part.
The interlocks of the circuit-breaker, the earthing switch, the withdrawable part
and the removable part were tested in the respective position. Test procedure
and test parameters were based on

|[EC 60298/3rd. Ed./1990/Clause 6.102

IEC 60298/3rd. Ed./1990

Test Results All switching devices, the withdrawable part, the removable part and the
mechanical interlocks passed the mechanical operation test successfully.
They were in proper working order and the effort to operate them was
practically the same before and after the test.
Test Date 07" September 2000
Client ABB Calor Emag Mittelspannung GmbH 40472 Ratingen / Germany
L - f
LR 4.‘;___
18" October 2000 e
Date of Issue Sda, e Laboratory Manager Test Engir\efr
Total Number of Sheets: 10 Sheets '

This test report refers exclusively to the ohject tested.
ABB Caler Emag Mittelspannung GmbH Is cerfified according

ABB Calor Emag Laboratories Ratingen are accredited a ding to

EM 46001 by DATech under Reg.Mo. DAT - P - 032/¢3

to DIN SO 9001 by DQS under Reg. No. 373-03

Vith the exception of the cover sheet and any subsequent sheets reentioned hereon, tis document may net be parily copied without writtert consent of ABB

Calor Emag Mittelspannung GmBH Ratingen.

ABB Calor Emag Mittelspannung GmbH Ratingen

Mechanical Testing Laboratory

A

Oberhausener S'f 33

T
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Contents -

Test Report - Cover Sheet ...t 1

Test Results - Comments on Test ObJECt «.....ovovvviisiicesseseeriesieresssrssnesesserens |
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1. Technical Data of Test ObJECts ....oocveirvierecisi i v 3 (
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Deutscher

i fgrentens: — ABB Calor Emag
D‘ED

Reg.-Nr.

[RX Laboratories fn\ig E;

DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 3

Issued by an Accredited Laboratory

corresponding to EN 45001

1. Technical Data of Test Object

{Ratings assigned by the manufacturer)
Switchgear
Test Object: Metal-clad air-insulated switchgear panel from a 24 kV switchgear
Type:  Z81.2
Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen/ Germany
Serial-No.: 7550027/2015/00 Year of manufacture: 2000
Drawing Nos.: GCE 8010459 R0101
Rated voltage 24 kV

Rated lightning impulse withstand voltage 1256 KV
Rated power frequency withstand voltage 50 kV

Rated frequency 50/60 Hz
Rated normal current busbar 2500 A
Rated normal current circuit 1600 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 KA
Rated duration of short-circuit 3 s

Prospected values under internal-arc conditions:

Peak withstand current 63 kA
Short-time withstand current 25 KA
Short-circuit duration 3 s

Date of receipt of test object: 24" August 2000
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: :;g.é\greditierungs ABB Calor Emag ‘l .. I‘
ASLRX L aboratories FRIPEP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. MZ 235 A 01 Sheet 4
lssued by an Accredited Laboratory
correwonding to EN 45001

1. Technical Data of Test Object
(Ratings assigned by the manufacturer)
Switching Device
Test Object: Withdrawable vacuum circuit-breaker

Type: VD4 2420-25

Vacuum interrupter: VG4S

Manufacturer: ABB Calor Emag Mittelspannung GmhH ( »
Serial-No.: 7008269/4002/00 Year of manufacture: 2000 !
Drawing Nos.: Withdrawable breaker: GCE 7000162 R1104

Operating mechanism: GCE 7179610 R0104

Pole part: GCE 7005757 R0122

Interrupters: GCE 7005535 R0102

Pole Centres: 275 mm

Rated voltage 24 kv

Rated lightning impulse withstand voltage 125 kV

Rated power frequency withstand voltage 50 kv

Rated frequency 50/60 Hz

Rated normal current 2000 A

Rated shori-circuit breaking current 25 kA

Rated short-circuit making current 63 kA

DC-component 30 %

Pole factor 15 - (

Rated peak withstand current 63 kA

Rated short-time withstand current 25 kA

Rated duration of short-circuit 3 s

Rated operating sequence 0-0,3s-CO-3min-CO

Rated times of circuit-breaker:

- opening time <45 ms

- closing time approx. 60 ms

Number of poles 3

Number of units per pole 1

Date of receipt of test ohject: 24" August 2000

' Wi =
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g e ABB Calor Emag
[RX Laboratories

DAT-P-032/93 "~ TEST REPORT No. MZ 235 A 01

Reg.-Nr.
Issued by an Accredited Laboratory
corresponding to EN 45001

1. Technical Data of Test Object

(Ratings assigned by the manufacturer)

Switching Device

Test Object: Earthing switch
Type: EK6-2406-275
Manufacturer: ABB Calor Emag Mittelspannung GmbH
Serial-No.: 06/052/00
Drawing Nos.: Earthing switch: GCE 7169312 R0118
Pole Centres: 275 mm
Rated voltage 24

Rated fightning impulse withstand voltage 125
Rated power frequency withstand voltage 50

Rated short-circtit making current 63
Rated peak withstand current 63
Rated short-time withstand current 25
Rated duration of short-circuit 3

Date of receipt of test object: 24" August 2000

Year of manufacture: 2000

272
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2. Test Locations and Set-up

The test was performed in the Mechanical Testing Laboratory

of ABB Calor Emag Mittelspannung GmbH

o 3 Dept. LM in Ratingen

L at an ambient temperature of approx. 20°C.
Test job no.: 7550027_024A
Test engineer: Koal
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3. Mechanical Operation Test

List of interlocks:

1. Withdrawable part in test-position _
- Circuit-breaker ON: prevented to move the withdrawable part in service-position

2. Withdrawable part in service-position
- Circuit-breaker ON: prevented to move the withdrawable part in test-position ( -

3. Withdrawable part between service and test position:
- prevented to switch ON the circuit-breaker

4. Withdrawable part in test-position
- Circuit-breaker OFF and earthing switch ON: prevented to move the

withdrawable part in service-position

5. Withdrawable part in test-position
- circuit-breaker ON and earthing switch ON: prevented to move the withdrawable

part in service-position

6. Withdrawable part not in test-position
- prevented to switch ON the earthing switch

7. Withdrawable part not in test-pasition
- prevented to remove the removable part

All the above mentioned interlocks were checked. For this the circuit-breaker, the earthing switch
and the withdrawable part were operated 50 times and the removable part was removed and
inserted 25 times,
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= ABB Calor Emag

2 L AL HP HP
AR Laboratories FR P EP
Reg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 1
Issued by an Accredited Laboratory
corresponding to EN 45001 Copy-No. 02e
Test Object 2-panal metal-clad air-insulated switchgear type Z81.2 — 24 kV consisting of
. - feeder panel 2000 A with vacuum circuit-breaker type VM1 2420-25,
natural ventilated
- feeder panel 1250 A with vacuum circuit-breaker type VM1 2412-26
max. ambient temperature $ynax= 40 °C,
Rated voltage U, 24 kV
Rated normal current panel L 2000/ 1250 A
Rated frequency f 50 Hz
Rated short-time withstand current I 25 KA
Rated peak withstand current ly 63 KA
Rated duration of short-circuit current tn 3 s
Rated short-circuit breaking capacity at 24 kV s 25 KA
Max. ambient temperature B4 40 °C
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany

Tests performed  Three-phase temperature-rise test at the rated current of 2000 A/ 1250 A at
a power frequency of 50 Hz. .
Measurement of the resistance of the main circuit before and after the tem-
perature rise test.

Test Specification [EC Standard 60694/2™ Ed./1998-5, clause 6.4 and 6.5
[EC Standard 60298/3" Ed./1990-12, clause 6.3 and 6.4

Test Results The 2-panel ZS1.2-type switchgear passed the above mentioned fests
successsfully. The respective requirements are met. The test restlts are
tabulated on sheets 19 to 24, -

Test Date November 11" - November 12", 2000

Client ABB

Q
o fhHpER o
2 FRUBRG o

S e

November 16", 2000

~ »
Date of Issue Jatinged tory Manager est Engineer
Total Number of Sheets: 29 Sheets (Test Report) (/ \
This test repert refers exclusively to the object tested. ABB Calor Emag Laboratories Ralingen are accredited acco ing to
ABB Calor Emag Miltelspannung GmbH is ceriified according EN 45001 by DATech under Reg.No. DAT - P - 032/93
1o DIN IS0 2001 by DQS under Reg, No. 373-02 ey

With the exception of the cover sheet and any subsequent sheels mentioned thereon, this document may not be partly coplied wit
Calor Emag Mittelspannung GmbH Ralingan. .

ABB Cator Emag Mittelspanaung GmbH Ratingen Oberhausener Strale 33 P
Hign-Power Tesfing Laboratory D - 40472 Ralingen Fa

Ay T

Ji
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Table of Contents
Sheet No.

Cover sheet 1
Table of Contents 2
Technical Data of Test Object 3fob
List of Drawings 7
Drawing No. GCE8010458R0102 (Switchgear, 24 KV, PW. 1000) ]
Drawing No. GCEB010457R0102 (Switchgear, 24 kV, PW. 800) 9
Drawing No. GCE7004924R0136 (Draw out VM1 24 kV in ZS1.2) 10
Drawing No. GCE7004924R0121 (Draw out VM1 24 kV in Z81) 11
Drawing No. GCE7005757R0102 (pole part VD4p 2420-25) 12
Drawing No. GCE7004730R0103 (pole complete VM1 24 kV 1250 A} 13
Test Arrangement and Measurement Points for Temperatures and Resistances on the

Bushars 14
Measurement Points for Temperaltures and Resistances of Panel 1 15
Measurement Points for Temperatures and Resistances of Panel 2 16
Measurement Points for Temperatures of Circuit-Breaker Poles Panel 1 ' 17
Measurement Points for Temperatures of Clrouit-Breaker Poles Panel 2 18
Measurement of the Resistance of the Main Circuit befere and after the

Temperature Rise Test 19
Temperature Rise Test 20 to 24
Photos of the Test Object (Photo 1 = Photo 9) 25t0 29
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HZ 236 E 06

Technical Data of Test Object

Switchgear — Panel 1

Ratings assigned by the manufacturer

Test Object:
type VM1
Type: Z81.2
Manufacturer:
Serial-No.: 7550027/2016/00 (switchgear)
Drawing No.: GCE8D10459R0102
Rated voltage

Rated lightning impulse withstand voltage
Rated switching impuilse withstand voltage
Rated power frequency withstand voltage
Rated frequency

Rated normal current of busbar
Rated normal current of tee-offs

Rated peak withstand cuirent
Rated short-time withstand current
Rated duration of short-circuit

Insulating medium
Rated functional pressure (abs. / 20°C)
Minimum functional pressure (abs. / 20°C)

Permissible values for internal arc faulls:

Peak current

Short-fime current

Duration of s

hort-circuit

Max. ambient air temperature

Essential characteristics and installed devices:

BOW.

Current Transformers:

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen, Germany
Year of manufacture:

24
125
50
50 H

2000 A

2000
63
25

3

air / vacuum

- kPa
- KPa

63
25
1

40

The above mentioned switchgear panel is fully described in the mentioned drawings.

Metal-clad air insulated switchgear, incorning panel with vacuum circuit-breaker

2000

The power loss of the controlgear in the low voltage compartment was simulated by a heating resistor of

Manufacturer Type Year of manufacture | Insulation class [\,
Wirges GmbH TPUB6. 11 2000 E AL
Voltages Frequency | Sort-time withst. current | Peak withstand chirfent
24/50/125 kv 50 Hz 25kA/3s 63 kA \
Serial Nos. L1 058249, L.2 058250; L3 068251

Core 1 2000/ 5 A; 15 VA, accuracy class 0.5

Core 2 20007 5 A; 158 VA, accuracy class 5P15

Date of receipt of test object: 30™ October 2000
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HZ 236 E 06

Test Object:

type VM1
Type: Z581.2
Manufacturer:
Serial-No.:
Drawing No.: ‘GCESD10

Rated voltage

Technical Data of Test Object

Switchgear — Panel 2
Ratings assigned by the manufacturer

7550027/2014/00 (switchgear)

457R0102

Rated lightning impulse withstand voltage
Rated switching impulse withstand voltage
Rated power frequency withstand voltage
Rated frequency

Rated normal
Rated normal

current of busbar
current of tee-offs

Rated peak withstand current
Rated short-time withstand current
Rated durafion of short-clrouit

Insulating medium
Rated functional pressure (abs. / 20°C)

Minimum functional pressure (abs. / 20°C)

Permissible values for internal arc faults:

Peak current

Short-time current

Duration of sh

Max. ambient

ort-circuit

alr temperattre

ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany

Year of manufacture:

24 kv
125 kv

50 kV
50 Hz

2000 A
1250

A
63 KA
25 kA
3s

air / vacuum
- kPa
- kPa

683 kA
25 kA
18

40 oC

The above mentioned switchgear panel is fully described in the mentioned drawings.

Essential characteristics and installed dev‘ices:

Metal-clad air insulated switchgear, incoming panel with vacuum circuit-breaker

2000

The power loss of the controlgear in the low voltage compartment was simulated by a heating resistor of

BOW.

Current Transformers:

Manufacturer Type Year of manufacture | Insulation class

Wirges GmbH TPUB3.11 2000 E

Voltages Frequency | Sort-time withst. current | Peak withstand current
24750125 kV 50 Hz 25kA/3s 63 kA

Serial Nos. L1 058240, L2 058241; L.3 058242

Core 1 125075 A; 10 VA, accuracy class 0.5

Core 2 1250/ 5 A; 10 VA, accuracy class 5P15

Date of receipt of test object: 30" October 2000
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Technical Data of Test Object
Switching Device — Circuit-Breaker of Panel 1
Ratings assigned by the manufacturer
Test Object: Vacuum circult-breaker
Type: VM1 2420-25
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No.: 75560030/4006/00 Year of manufacture: 2000
Drawing No.; ‘GCE7004924R0136 (circuit-breaker)
Vacuum interrupter:  Type: VG4-S L1: No. 00/061180, L2: No. 00/061193, L3: No. 00/061195
Drawing No.: GCE7005757R0102 (pole part)
Rated voltage 24 kv
Rated lightning impulse withstand voltage 125 kV
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 50 kv
Rated frequency 50/60 Hz
Rated normal current 2000 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 25 kA
D.C. component 40 %
Rated short-circuit making current 83 kA
Rated transient recovery voltage:
Peak value 41 kV
Rate of rlse 0.47 kV/ps
First-pole-to-clear-factor 1.5
Rated operating sequence 0-0.3 s ~C0-3 min-CO
Arc extinguishing medium vacuum
Number of poles 3
Number of units per pole 1
Rated opening time 35..45 ms
Rated closing time 50..60 ms
Rated voltage of trip coll 230 V
Rated voltage of closing coil 230 V
Rated supply voltage 230 V
Rated frequency of supply voltage - Hz
Further specifications:
Max. ambient air temperature 40 °C

Essential characteristics:

Date of receip

t of test object: 30™ October 2000




~/

], e ABB Calor Emag A P EB
(R Laboratories % EP BP
Rr-,jg.~Nr.
DAT-P-032/93 TEST REPORT No. HZ 236 E 06 Sheet 6
Issued by an Accredited Laboratory
corresponding fo EN 45001
Technical Data of Test Object
Switching Device — Circuit-Breaker of Panel 2
Ratings assigned by the manufacturer
Test Object: Vacuum circuit-breaker
Type: VM1 2412-25
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen; Germany
Serial-No.: 7550027/4004/00 Year of manufacture: 2000
Drawing No.: GCE7004924R0121 (circuit-breaker)
Vacuum interrupter: Type: VGA4-S L1: No. 01936, L2: No. 00678, L.3: No. 02130
Drawing No.: GCE7004730R0102 (pote part) ‘
Rated voltage 24 kv (
Rated lightning impulse withstand veltage 125 kV
Rated switching impulse withstand voltage - kv
Rated power frequency withstand voltage 50 kv
Rated frequency 50/60 Hz
Rated normal current 1250 A
Rated peak withstand current 63 kA
Rated short-time withstand current 25 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 25 KA
D.C. component 40 %
Rated short-circuit making current 63 KA
Rated transient recovery voltage:
Peak value 41 kv
Rate of rise 0.47 KkVips
First-pole-to-clear-factor : 1.5
Rated operating sequence 0-0.3 s -C0-3 min-CO
Arc extinguishing medium vacuum
Number of poles 3 ‘
Nurnber of units per pole 1 ( )
Rated opening time 35..45 ms
Rated closing time 50...60 ms
Rated voltage of trip coil 230 V
Rated voltage of closing coll 230 V
Rated supply voltage 230 V
Rated frequency of supply voltage - Hz
Further specifications:
Max. ambient air temperature 40 °C
Essential characteristics:
Date of receipt of test object: 30" October 2000
0
O COPRANE
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List of Drawings

The manufacturer has guaranteed, that the equipment submitted for test has been manufactured in full
accordance with the following drawings. These drawings have been stamped and signed by the
manufacturer representative. The drawings has not been checked in detail by the testing authority. The
drawings are kept
X with the test documents at the test laboratory.

at the client.

Drawing no.

Title

GCES8010459R0102 index 00

Switchgear, 24 kV, PW. 1000

GCE8010457R0102 index 00

Switchgear, 24 kV, PW. 800

GCE7004924R0136 index 00

Draw out VM1 24 kV in ZS51.2

GCE7004924R0121 index 06

Draw out VM1 24 kV in Z81

GCE7005757R0102 index 00

Pole part VD4p 2420-25

GCE7004730R0102 index 09

pole part VD4 24 kV 1250 A

So
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Test Arrangement and Measurement Points for Temperatures and

@R

Resistances on the Busbars
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Measurement Points for Temperatures and Resistances of Panel 1
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Measurement Points for Temperatures and Resistances of Panel 2
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Measurement of the Resistance of the Main Circuit

Date of test:

Condition of test object before test:

Ambient air temperature:

11" November 2000 - before temperature rise test
12" November 2000 - after temperature rise test

factory new panels

before temperature rise test 22 °C

after temperature rise test

24 °C

Measurement Resistance of the main circuit
between points uo
( see sheet 14 - 16) L1 L2 3
beforefafter” | beforefafier” | beforefafter”
2 - 14 (pane!l 1) 66.3/56.4 53.5/53.6 51.6751.5
13 - 25 (panel 2) 95.0/84.4 90.4/89.1 83.3/81.9
Remarks: ) Before:  before temperature rise test
After: after temperature rise test
Resistance measurement at direct current of: 50 A

The measurement of the resistances are carried out by Lising the thermocouples at the named measurement

points.
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Date of test:

Condition of test object before test:

Connections to test object:

Temperature Rise Test

11" and 12" November 2000
factory new panels

feedér:

two bars 100x10 mm? Cu, length about 2 m outside the panel and
four bars 80x8 mm? Cu, length about 0.8 m outside and inside the
panel

neutral points: ,
1. busbar outside feeder panel 2 with two bars 80x10 mm? Cu
2. extended cable connection bars of panel 2 with one bar 80x10

¢

mm? Cu
Duration of test: 9 h
Ambient air temperature: 261 °C
Test current: - see sheet 14
Test frequency 50 Hz
Distribution of the currents of the panels:
panel or bushar curent in A

phase L1 | phase L2 | phase L3 [ average value

panel 1, incoming 2000 A 2002 2004 2013 2006
busbar panel 1 -2 2002 2004 2013 2008
panel 2, outgoing 1250 A 1251 12560 1252 1251

Remarks:

1. The distribution of the currents at the bushar connections of the feeder pane!l 2 was done by using of iron
cores over the extended busbars. (
2. The side walls of the panels and the extended busbars were covered by expanded polystyrene sheets of
30 mm thickness.
3. The temperatures were measured by thermocouples type T. For the measurement points of the main cir-
cuit the thermocouples were inserted into holes and fixed. The measurement system determines the aver-
age value of the ambient temperatures, calculates the differences to the temperatures of all measuring
points and records the temperature rises directly.
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Permitted Temperature Rise of the Main Circuit
according 1EC 60694 table 3
Kind of measuring point Maximum value Measuring point
temperature rise at (see sheet 14 to 18)
ambient air temperature
not exceeding 40 °C
cable terminal 50 3, 24
Connection, bolted, Cu silver coated in air 75 13, 14, 18, 26, 27,28
Connection, bolted, Cu silver coated in air In 65 8, 10,17, 19
contact with insulation material class A
Connection, bolted, Cu silver coated in airin 75 4,5,22, 23
gontact with insulation material class E
Contact, Cu silver-coated in air 65 8,7, 9 11,12, 15, 186, 20,21
Continuation from sheet 20
Measuring | Panel | Description of measur- |  Kind of measuring Final Permitted.
point (see ing peint point temperature | femperature
sheets 15 rise risa
and 16) | K K
: Front door top Access. part expected
29 1 cable compartment to be touchead in 4.7 30
normal operation
Front door top Accass. part expected
30 1 ¢.b. compartment fo be touched in 5.0 30
normal operation
' Front door top Access, part expected
3 1 low voltage to he touched in 76 30 .
compartment notmal operation
Accessible part
32 1 Rear wall top which need not to be 14.4 40
touched in normai op.
Front door top Access. part expected
33 2 cable compartment to be touched in nor- 3.8 30
mal gperation
Front door top Access. part expected
34 2 ¢.b. compartment to be touched in nor- 8.3 30
mal operation
Front door top Accass. part expected B
35 2 low voltage to be touched in nor- 8.1 30
compartment mal operation
Accessible part
36 2 Rear wall top which need not to be 11.0 40
touched in normal op.
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Temperature rise of upper Disconnecting Contacts Panel Side - Phase L2

panel 2
DR measurement point 15

ﬁfﬂi,ﬂ_—,——-ﬁﬂ—'—'“ﬁ'—' pane! 1
e IS - . ‘ measurement point 12

] / /___(f- .
’_,.—F'
/ //’ M}
108,041 515,60 324.00 437.00 540.00 l
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Photo 3: side view left

Photo 4: rear view
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DAT-P-032/93 TEST REPORT No. HZ235L02 Sheet 1
Issued by an Accredited Laboratory
corresponding to EN 45001 Copy-No. 1
Test Object Three-panel arrangement of metal-clad, air insulated switchgear

type ZS1.2 (1000 mm, 1000 mm, 800 mm width) equipped with
bushing plates

Rated voltage U, 24 kv
Rated normal current Iy 1800/1600/1000 A
Rated frequency fr 50/60 Hz
Rated short-time withstand current Iy 256 KA
Rated peak withstand current lp 63 kA
Rated duration of short-circuit cirrent ¢ 3s
Manufacturer ABB Calor Emag Mittelspannung GmbH, Oberhausener Str. 33,

40472 Ratingen, Deutschland

Tests performed Testing of the behaviour of the metal-clad switchgear under conditions of
arcing due to internal faults with 25 kA - 1.0 s in different compartments of
the three panels. For further details see sheet-no. 2 1o 5.

Test Specification  The test has been carried out in accordance with the client’s
instructions. Test procedure and test parameters were based on
IEC 60298/3rd Ed/1990-12, Clause 6.108, Annex AA in conjunction with
PEHLA-Recommendation No. 4 / 3.1985.
{Accessibility Type A: Metal-enclosed switchgear and controlgear
with accessibility restricted to authorized personnel only).

Test Resulfs The assessment of the test was carried out in accordance with
criteria 1 to 6 of the above mentioned test specifications.
For further details see sheet-no. 2 to 5 and 16 to 20.

Test Date 12%and 14" December 2000

Client ABB Calor Emag Mittelspannung GmbH, Oberhausener Str. 33,
40472 Ratingen, Deutschland

B &
e R. 2ot
19" February 2002 DW Andreas Brandt

Date of Issue Laboratory Manager Test Engineer
Total Number of Sheets: 30 Sheets 11 Oszillograms _
This test report refers exclusively to the object tested. ABS Calor Emag Labaratories Ratingen are accredited acc
ABRS Calor Emag Mitlelspannung GmbH is cenlified accarding EN 45001 by DATech under Reg.No. DAT-P-032/93

to DIN 180 8001 by DQS under Reg. No. 373.02
With the exception of the cover sheet and any subsequent sheels mentioned thereon, {his document may not be parlly copied vithout vrritlen consep{ of
Phone———+49 (0) 21 BAI2-

34349 (0) 21 6

piEn b

ABB Calor Emag Miltelspannung GmbH Ralingen.
RAPHO G O
b gl s

@/ st

ABB Calor Emag Mittelspannung GmbH Ratingen Oberhausener Strafle 33
High-Power Testing Leboratosy 40472 Ratingen, Deulschland
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Comments on Test Arrangement and on the Test

3

The test object was a three- panel arrangement of a metal-clad, air insulated sw:tctlgear type
Z£851.2 for 24 kV, consisting of a 1000 mm width-outgoing panel left-handed, of a 1060 mm width
incoming panel in centre and a 800 mm width outgoing panel right-handed. The switchgear was
installed in a room mock up with a ceiling height of approximately 3 m. The distance hetween the
rear wall of the switchgear and the room mock up was approximately 0.2 m. The pressure relief
took place by a top mounted pressure relief duct overcoming 1800 mm at the side wali of the left-

handed pansl. '

Each panel was GQUIEped with a VD4 vacuum circuit-breaker dummy and a common earthing bar
of copper 30 x 8 mm”. ("

Infeed of current was made three-phase by means of a three core cable 1 x 3 x 185.mm? through
the closed bottom of the centre panel.

For all tests black cretonne indicators (cotton fabric approximately 150 g/m?) were placed in
front of and on one side of the switchgear as stated in the relevant test regulations.

During the tests the pressure gauge in the compartment under test was measured and recorded.
The tests were filmed with a high-speed video camera with a frequency of 500 frames/s.

The evaluation of the RMS-value of the short-circuit current was made according to the
Simpson-Formula.
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Test Resuilis

Test-no.: HZ 235 L. 02/ 03 Internal arcing test in the cable compartment of the right-handed
panel (800 mm width), ignition of arc three-phase by means of a copper wire & 0.5 mm at the
cable terminals.

Peak shori-circuit current: 59.7 kA
Short-circuit current: 24.7 kA - 1.03 s equivalent to 25.0 kA - 1.02 s

Assessment of the test:

« Correctly secured doors, covers, etc. did not open (Criterion No. 1).

+ Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

o Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite (Criterion No. 4).
The indicators arranged harizontally did not ignite (Criterion No. 5).

« All earthing connections were stilf effective (Criterion No. 6).

Test-no.: HZ 235 L 02/ 04 Internal arcing test in the cable compartment of the left-handed panel
{1000 mm width), ignition of arc three-phase by means of a copper wire & 0.5 mm at the cable
terminals.

Peak short-circuit current: 53.7 KA
Short-circuit current: 24.9 kA - 1.04 s equivalent to 25.0 kA - 1.03 s

Assessment of the test:

« Correctly secured doors, covers, etc. did not open (Criterion No. 1).

« Parts of the swilchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

« Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite (Criterion No. 4).

+ The indicators arranged horizontally did not ignite (Criterion No. 5).

s All earthing connections were still effective (Criterion No. 6).
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Test Results

Test-no.: HZ 2351 02/ 05 Internal arcing test in the circuit-breaker compartment of the right-
handed panet (800 mm width), ignition of arc three-phase by means of a copper wire @ 0.5 mm
across the lower contact arms of the circuit-breaker.

Peak short-circuit current: 58.8 kA
Short-circuit current: 24.7 kA - 1.04 s equivalent to 25.0 kA - 1.02 s

Assessment of the test:
* Correctly secured doors, covers, etc. did not open (Criterion No. 1).
» Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).
* Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No, 3).
The indicators arranged vertically did not ignite (Criterion No. 4).
* The indicators arranged horizontally did not ignite (Criterion No. 5).
All earthing connections were still effective (Criterion No. 6).

Test-no.: HZ 235 L 02/ 06 Internal arcing test in the busbar compartment of the left-handed
panel (1000 mm width), ignition of arc three-phase by means of a copper wire & 0.5 mm across
the bushars. :

Peak short-circuit current: 56.8 kA
Short-circuit current: 24.7 kA - 1.04 s equivalent to 25.0 kKA- 1.03 s

Assessment of the test:

» Correctly secured doors, covers, etc. did not open (Criterion No. 1).

» Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

* Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3).

» The indicators arranged vertically did not ignite (Criterion No. 4).

¢ The indicators arranged horizontally did not ignite (Criterion No. 5).

» All earthing connections were still effective (Criterion No. 8).
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Test Results

Test-no.: HZ 235 L 02/ 07 Internal arcing test in the circuit-breaker compartment of the centre
panel (1000 mm width), ignition of arc three-phase by means of a copper wire & 0.5 mm across
the upper contact arms of the circuit-breaker.

Peak shotrt-circuit current: B59.6 kA
Short-circuit current: 24.7 kA - 1.04 s equivalent to 25.0 kA-1.03 s
Assessment of the test:

Correctly secured doors, covers, etc. did not open (Criterion No. 1).

Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).
Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
resuit of burning or other effects (Criterion No. 3).

The indicators arranged vertically did not ignite (Criterion No. 4).

The indicators arranged horizontally did not ignite (Criterion No. 5).

All earthing connections were still effective (Criterion No. 6).
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Assessment of the Test
Extraction of IEC 60298/3rd Ed/1980-12, Annex AA
The following criteria allow for the arcing effects.
It is to be chserved:
Criterion No. 7
Whether correctly secured doors, covers, etc., do hot open.
Criterion No, 2
Whether parts (of the metal-enclosed switchgear and controlgear), which may cause a hazard, do
not fly off, This includes large parts or those with sharp edges, for example, inspection windows,
pressure relief flaps, cover plates, etc.

Criterion No. 3

Whether arcing does not cause holes to develop in the freely accessible parts of the enclosure as
a result of burning or other effects.

Criterion No. 4

Whether the indicators arranged vertically do not ignite. Indicators ignited as a result of paint or
stickers burning are excluded from this assessment.

Criterion No. 5
Whether the indicators arranged horizontally do not ignite. Should they start to burn during the

test, the assessment criterion may be regarded as having been met, if proof is established of the
fact that the ignition was caused by glowing particles rather than hot gases. Pictures taken by

high-speed cameras should be produced in evidence.

Criterion No. 6 \j\
Whether all earthing connections are siill effective.

Remark:

results of each test were assessed by all six criteria,

e e
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Participants of the Tests

Client; ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland

Representatives of the client:

Mr. Aufermann ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland (
Dept. EA

Mr. Groll ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. EA

Representatives of the laboratory:

Mr. Dr, Géttlich ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. LL

Test Enginger:

Mr. Brandt ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen,
Deutschland
Dept. LL (
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Sheet 8

Technical Data of Test Object

{Ratings assigned by the manufacturer)

Switchgear (left-handed and centre)

Test Object: Metal-clad, air insulated switchgear

Type: Z51.2, 1000 mm width
Manufacturer: ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschland
Serial-No.: 7550027/2027/00

7550027/2025/00 Year of manufacture: 2000

Drawing Nos.: See sheet-no. 10

Rated voitage
Rated lightning impuise withstand voltage
Rated power frequency withstand voltage

Rated frequency
Rated current (busbar)
Rated current (tee-off)

Rated short-circuit peak withstand current
Rated short-time withstand current
Rated short-circuit duration

Insulating medium
Rated filling pressure (abs., 20 ° C)

Prospective values under internal-arc conditions:
Peak withstand current

Short-time withstand current
Short-circuit duration

Additional specifications and data:

busbars 2 x 80 mm x 10 mm / R 5 mm, Cu, insulated
tee-off bars 2 x 80 mm x 10 mm / R 5 mm, Cu, insulated

Date of receipt of test object: 11™ December 2000

24
125
50

50/60
2000
1600

63
25

air

63
25

kPa
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Test Chject:
Type:
Manufacturer:
Serial-No.:

Drawing Nos.:

Technical Data of Test Object

(Ratings assigned by the manufacturer)

Switchgear (right-handed)

Metal-clad, air insulated switchgear

Z51.2, 800 mm width

ABB Calor Emag Mittelspannung GmbH, 40472 Ratingen, Deutschland

7550027/2022/00
See sheet-no. 10

Rated voltage
Rated lightning impulse withstand voltage
Rated power frequency withstand voltage

Rated frequency
Rated current (bushar)
Rated current {tee-off)

Rated short-circuit peak withstand current
Rated shorttime withstand current
Rated short-circuit duration

[nsulating medium
Rated filling pressure (abs., 20 ° C)

Year of manufacture: 2000

24
125
50

50/60
2000
1000

63
25

air

Prospective values under internal-arc conditions:

Peak withstand current
Short-time withstand current
Short-circuit duration

Additional specifications and data:
» bushars 2 x 80 mm x 10 mm /R 5 mm, Cu, insulated

» tee-off bars 1 x 60 mm x 10 mm / R 5 mm, Cu, insulated

Date of receipt of test object: 11™ December 2000
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Table of Drawings of Test Objects

The drawings submitted for identification of the test object were stamped and signed by the
test engineer.

The manufacturer/client has guaranteed by signature on the drawings that the equipment
submitted for tests has been manufactured in accordance with the given drawings.

A copy of the following drawing is part of this Test Report:
ZS 1.2, feeder panel 24 kV, PW.1000 GCE8010459R0101, sheet 1, index 01,
Z5 1.2, feeder panel 24 kV, PW.800 GCE8010457R0101, sheet 1, index 01,

Type Test Arrangement (internal fault) GCEPB00240 sheet 1, index G0
7Z51.2 — Panel 24kV

o A
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TEST REPORT No.

[ssued by an Accredited Laboratory

corresponding to EN 45001

HZ 235 L 02

Technical Data of Test Circuit

Teét

Internal fault - -
Oscillogram-No. HZ 235 L 02 02 -07 - -
Number of phases {circuit) 3 - -
Number of (test object) 3 - -

poles/phases
Power frequency Hz 50 - -
Power factor €OS ¢ <0.15. - -
Generator|  earthed via - -

5 kQ
Earthing Transformer| not earthed - -
Short-circuit point{ _ not earthed ~ -
Circuit diagram Sheet no.: 16 - -
Circuit impedance me = 170 - -
TRV control elements - - -
Capacitance in parallel uF - - -
Resistance in series Q - - -
Prospective TRV - - - -
TRV peak value Ug kv - - -
Time co-ordinate t; LS - - -
Time delay {4 S - - -
Based on kv - - -
Rate-of-rise kV/ius - - -
Voltage measurements Divider - -
375k /2 KD
Current measurements Transformer - -
50kA/BA
Remarks:

HZ 235 L 02/ 01; Current calibration
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1\—4“

Principle Diagram of Test Circuit

Generator

Master Breaker

2R

Make Switch
Inductance
Resistor
0 Lo Lo
:}c::zoj}o Current
4.4, Transformers
‘ : Voltage
) Dividers
Test Object
(Switchgear)
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HZ 235 L 02

Determination of the Prospective
Short-Circuit Current

Condition of test cbhject before test: -

Arrangement: See sheet-no. 2

Connection: Infeed of current was made three-phase by means of a three core cable

1 x 3 x 185 mm? through the closed bottom of the centre panel.

For the determination of the prospective short-circuit current the infeeding busbars of the test
plant were shart-circuited and earthed outside the switchgear under test.

Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ 235L02/02 7.30 kV circuit current
1.03s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA KA KA KA
L1 65.8 27.2 258 25.0
L2 19.6 26.9 25.9 25.1
L3 51.3 26.9 25.5 24.8
Average value 27.0 25.7 25.0
Equivalent duration of cerresponding to a
short-circuit current 1.03s short-circuit current of 25.0 kA

Remarks: -

e T

1
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Internal Arcing Test

Condition of test object before test: Switchgear factory-new.
Arrangement: See sheet-no.: 2
Connection: Infeed of current was made three-phase by means of a three core cable ,

1% 3 x 185 mm? through the closed bottom of the centre panel, {
lgnition: Internal arcing test in the cable compartment of the right-handed panel

(800 mm width}, ignition of arc three-phase by means of a copper wire

& 0.5 mm at the cable terminals.
Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ2351.02/03 7.45 kv circuit current

1.03s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA kA kA

L1 59.7 26.9 25.6 24.8
L2 18.3 26.3 257 24.9
L3 45.4 26.4 25.2 24.4

Average value 26.5 25.5 247
Equivalent duration of corresponding to a (
short-circuit current 1.02s short-circuit current of 25.0 kA ‘

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 10 29. The measured pressure gauge was about 42 kPa.

Assessment of the test: '

+ Correctly secured doors, covers, etc. did not open (Criterion No. 1).

» Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No.

+ Arc did not cause holes fo develop in the outer, freely accessible parts of the enclosure ag™
result of burning or other effects (Criterion No. 3).

* The indicators arranged vertically did not ignite (Criterion No. 43.

* The indicators arranged horizontally did not ignite (Criterion No. 5).

*» Allearthing connections were still effective (Criterion No. B).

h"—’—“‘—'—-»—--m.._‘..

HIE

e
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Internal Arcing Test
Condition of test object before fest: as after test HZ 235 1. 02/03.
Arrangement: See sheet-no.: 2

Connection: infeed of current was made three-phase by means of a three core cable
1 x 3 x 185 mm? through the closed bottom of the centre panel.

Ignition: Internal arcing test in the cable compartment of the left-handed panel
(1000 mm width), ignition of arc three-phase by means of a copper wire
& 0.5 across the cable terminals.

Test-No.: Applied voltage (phase-to-phase} Duration of short-
HZ235L02/04 7.45 kV circuit current
1.04s
Peak short-circuit | Short-circuit current: ’ Arithmetic mean
current first cycle last cycle value
kA kA kA KA
L1 597 27.1 2538 25.1
L2 - 20.5 26.0 25.7 -25.0
L3 47.5 26.6 . 254 24.6
Average value 26.6 257 24.9
Equivalent duration of corresponding to a
short-circuit current  1.03 s short-circuit current of 25.0 kA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 to 29. The measured pressure gauge was about 45 kPa.

Assessment of the test:

« Correctly secured doors, covers, etc. did not open (Criterion No. 1).

+ Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2).

«  Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3). '

« The indicatars arranged vertically did not ignite (Criterion No. 4).

« The indicators arranged horizontally did not ignite (Criterion No. 5}).

« All earthing connections were still effective (Criterion No. 6).

% . ‘ 325



Oeutscher

DAT-P-032/93

;; agt'rediﬂéﬂmss ABB Calor Emag Ak I!
VANFR  Laboratories FREPEP

TEST REPORT No. HZ 2351 02 Sheet 20

Issued by an Accredited Laboratory
corfesponding to EN-45001

Internal Arcing Test

Condition of test object before test: as after test HZ 235 L 02/ 04,

Arrangement; See sheet-no.: 2
Connection: infeed of current was made three-phase by means of a three core cable
1 x 3 x 185 mm? through the closed bottom of the centre panel.
lgnition: Internal arcing test in the circuit-breaker compartment of the right-handed
panel (800 mm width), ignition of arc three-phase by means of a copper wire
& 0.5 mm across the lower contact arms of the circuit-breaker.
Test-No.: Applied voltage (phase-to-phase) Duration of short-
HZ235L02/05 7.45kV circuit current
1.04 s
Peak short-circuit | Short-circuit current; Arithmetic mean
current first cycle last cycle value
kA kA kA kA
L1 58.8 26.8 25.3 245
L2 19.4 26.3 25.7 24.8
L3 46.4 27.0 25.6 247
Average value 26.7 255 24.7
Equivalent duration of corresponding to a
short-circuit current 1.02 s ' short-circuit current of 25.0 kA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 to 29. The measured pressure gauge was about 31 kPa.

Assessment of the test:

» Correctly secured doors, covers, etc. did not open (Criterion No. 1).

» Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No. 2)}

» Arc did not catise holes to develop in the outer, freely accessible parts of the enclosure as a
result of burning or other effects (Criterion No. 3),

= The indicators arranged vertically did not ignite (Criterion No. 4).

The indicators arranged horizontally did not ignite (Criterion No. 5).
* Al earthing connections were still effective (Criterion No. 6).

Y 4

i
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Internal Arcing Test
Condition of test ohject hefore test: as after test HZ 235 L 02/ 05.
Arrangement: See sheet-no.: 2

Connection: Infeed of current was made three-phase by means of a three core cable
1% 3 x 185 mm? through the closed bottom of the centre panel.

Ignition: Internal arcing test in the busbar compartment of the left-handed panel
(1000 mm width), ignition of arc three-phase by means of a copper wire
& 0.5 mm across the busbars.

Test-No.. Applied voltage (phase-to-phase) Duration of short-
HZ 2351L02/06 7.45 kV circuit current
. 1.04 s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kA kA kA KA
L1 56.8 26.6 255 247
L2 19.3 25.3 26.5 25.0
L3 441 26.9 24.7 24.2
: Average value 26.3 25.6 24,7
Equivalent duration of corresponding to a
short-circuit current  1.03 s short-circuit current of 25.0 kA

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 to 29. The measured pressure gauge was about 60 kPa.

Assessment of the test:

» Correctly secured doors, covers, etc. did not open (Criterion No. 1).

« Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No.

+ Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as
result of burning or other effects (Criterion No. 3).

« The indicators arranged vertically did not ignite (Criterion No. 4).
The indicators arranged horizontally did not ignite (Criterion No. 5).

+ Al earthing connections were still effective (Criterion No. 6).
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Internal Arcing Test

Condition of test object before test: as aftertest HZ 2351 02/ 086,

Arrangement: See sheet-no.: 2

Connection: infeed of current was made three-phase by means of a three core cable B
1 x 3 x 185 mm* through the closed bottom of the centre panel. (

lgnition: Internal arcing test in the circuit-breaker compartment of the centre panel

{1000 mm width), ignition of arc three-phase by means of a copper wire
& 0.5 mm across the upper contact arms of the circuit-breaker.

Test-No.: Applied voltage (phase-to-phase) Dtiration of short-
HZ2351L02/07 7.45 kV circuit current
1.04s
Peak short-circuit | Short-circuit current: Arithmetic mean
current first cycle last cycle value
kKA KA kA KA
L1 59.6 26.7 25.2 24.6
L2 18.7 26.7 25.8 25.0
1.3 45.9 27.0 25.3 24,7
Average value 26.8 25.5 24.7
Equivalent duration of corresponding to a (
short-circuit current 1.03 s short-circuit current of 250 kA ‘

Remarks and condition of test object after test:
The condition of the switchgear before and after test is shown on the photos on sheet-no.
23 to 29. The measured pressure gauge was about 28 kPa.

Assessment of the test:

» Correctly secured doors, covers, etc. did not open (Criterion Neo. 1),

» Parts of the switchgear, which may cause injury to persons, did not fly off (Criterion No, 2).

» Arc did not cause holes to develop in the outer, freely accessible parts of the enclosure as §
result of burning or other effects (Criterion No. 3),

» The indicators arranged vertically did not ignite (Criterion No. 4).

+ The indicators arranged horizontally did not ignite (Criterion No. 5).

« All earthing connections were still effective (Criterion No. 6).
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1 @  ABB Calor Emag Ab Eb EP
@@ Laboratories AR EP EP

Reg -Nr.
DAT-P-032/93 TEST REPORT No. HZ 235 F 01 Sheet 1
Issued by an Accredited Laboratory
corresponding to EN 45001 Copy-No. 1e
Test Object One feeder panel (1000 mm width) of metal-clad, air-insulated switchgear
type Z51.2 equipped with a circuit-breaker type VDA4P 2420-25 and an
earthing switch type EK8-Z51-2406-275
Rated voltage U, 24 kv
Rated normal current busbar / tee-off [ 25001600 A
Rated frequency f, 50/60 Hz
Rated peak withstand current b 63 kA
Rated short-time withstand current M 25 kA
Rated duration of short-circuit current t 3 s
Rated short-circuit breaking capacity at 24 kV lse 25 kA
Manufacturer ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen (

Tests performed Three-phase peak withstand and short-time withstand current tests of the
main circuit and the earthing switch.
For further details see sheet-no. 2.

Test Speclfication  The tests have been carried out in accordance with the client's instructions.
Test procedure and test parameters were based on:
IEC 60694/2™ Ed./1996-05/Clause 6.6,
IEC 60298/3" Ed./1990-12/Clause 6.5,
IEC 60129/3" Ed./1984/Clause 6.5,
IEC 60056/4" Ed./1987/Clause 6.5.

Test Results The switchgear, the vacuum circuit-breaker and the earthing switch passed
the above mentioned peak withstand and short-time withstand current tests
succeassfully, {

Test Date 14" September 2000

Client ABBC Emag Mittelspannung GmbH, D-40472 Ratingen

07" February 2002 Dr. Sdfan Gattiich Karl-Hermanp Riergardt

Date of Issue Laboratory Manager Test En&ineer

Total Number of Sheets: 20 Sheets (Test Report) + & Sheets (OscillogramsV

This test report refers exclusively to the object tested. ABB Calor Emag Laboratories Ratingen are aceredited according to

ABB Calor Emag Mittelspannung GmbH Is certified according EN 45001 by DATech under Reg.No. DAT-P-032/93

to DIN 180 9001 by DQS under Reg. No. 373 - 03

Cak}r Emag Mitlelspannung GmbH Ratingen.

ABB Calor Emag Miltelspannung GmgH Ratingen Oberhausener Str, 33
High-Power Tesling Laboratory D - 40472 Ratingen
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Tests performed:

Main circuit with vacuum circuit-breaker type VD4P 2420-25

Infeed by means of copper conductors to the cable terminats of the panel.
Short-circuit bridge mounted on the bushings of busbar system outside the

panel.

Three-phase peak withstand current tests up to 65.8 kA and short-time
withstand current tests up to 25.5 kA - 3.03 s equivalent to 25.6 KA—~3 s.

(Oscillograms HZ 235 F 01 / 04 and 05)

Earthing switch type EK6-Z81-2406-275

Infeed by means of copper conductors to the cable terminals of the panel.
Short-circuit made by the earthing switch.

Three-phase peak withstand current tests up to 66.5 kA and short-time
withstand current tests up to 25.1 kA — 3.03 s equivalent to 25.2 kA -3 s,

(Oscillograms HZ 235 F 01 /08 and 09)
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DAT-P-032/93 TEST REPORT No. HZ 235 F 01 Sheet 4
Issued by an Accredited Laboratory
corresponding to EN 45001

Technical Data of Test Object

{Ratings assigned by the manufacturer)
Switchgear
Test Object: Metal-clad, air-insulated switchgear
Type: ZS1.2 (1000 mm width)
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen
Serial-No.: 07550027/2015/00 Year of manufactu re: 2000

Drawing No’s.: See sheet-no. 7

Rated voltage 24 kv
Rated lightning impulse withstand voltage 125 kV
Rated power frequency withstand voltage 50 kV
Rated frequency 50/60 Hz
Rated current busbar 2500 A
Rated current tee-off 1600 A
Rated shori-circuit peak withstand current - B3 kA
Rated short-time withstand current 25 kA
Rated short-circuit duration 3 s
Insulating medium air

Rated filling pressure (abs., 20° C) - kPa

Prospective values under internal-arc conditions:

Peak withstand current 63 kA
Short-time withstand current 25 kA
Short-circuit duration 1 s
Additional specifications and data:
« Current transformers 1600/ 5/ 5 A in cable compartment
Serial-no. of the transformers
Type L1 L2 L3 \
ABB/TPU 65.11 058243 058244 058245

Date of receipt of test object: 12" September 2000

fy .BHPHMOP#M[ .
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Test Object:

“fype:

Vacuum Iinterrupter:
Manufacturer:
Serial-No.:

Drawing No's.:

. - voltage of motor ) 220 V-DC
Additional specifications and data: -

- Date of recelpt of test object 12th September 2000

Technical Data of Test Object

(Ratings assigned by the manufacturer)

Switching device

Vacuum circuit-breaker

VDA4P 2420-25

VBG4S  series no.: L1: G4 01196, L2: G401192,13: G4 01194
ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen - ( ;
7008269/4002/00 N Year of manufacture: 2000
See sheet-no. 7

Rated voltage 24 kV

Rated lightning impulse withstand voltage . 125 kV
Rated power frequency withstand voltage 50 kV

Rated frequency - © 7 50/60 H=z

Rated normal current ’ 2000 A

Rated short-circuit breaking current 25 KA

Rated short-circuit making current 63 kA

DC-component ' 3B %

Pole factor ' 1.5

Rated peak withstand current - 63 kA :
Rated short-time withstand current 25 KA ;
Rated duration of short-circuit - 3 s [
Rated operating sequence .. - 0-0.35-CO-3 min-CO

Rated times of circuit-breaker: :

- opening time <40 ms

- closing time =60 ms

Number of poles 3

Number of units per pole o 1

Rated auxiliary voltages:

- voltage of trip ceil 220 V-DC
- voltage of closing coil 220 V-DC
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DAT-P-032/93 TEST REPORT No. HZ 235 F 01 Sheet 6
Issued by an Accradited Laboratory
correspending to EN 45001
Technical Data of Test Object
{Ratings assigned by the manufacturer)
Switching device
Test Object: Earthing switch
Type: EKB-Z51-2408-275
Manufacturer: ABB Calor Emag Mittelspannung GmbH, D-40472 Ratingen
Serial-No.: 06/052/C0 Year of manufacture: 2000

Drawing No’s.:

. See sheet-no. 7

Rated voltage 24
Rated lightning impulse withstand voltage 125
Rated power frequency withstand voltage 50

Rated frequency 50/60
Rated normal current -
Rated short-circuit breaking current -

Rated short-circuit making current 63
DC-component -
Pole factor -
Rated peak withstand current 63
Rated short-time withstand current 25
Rated duration of short-circuit 3

Rated operating sequence -
Rated times of earthing switch:

- opening time -
- closing time -
Number of poles 3
Number of units per pole 1

Rated auxiliary voltages:

- voltage of trip coil -
- voltage of closing coil ' -
- voltage of motor -

Additional specifications and data: -

Date of receipt of test object: 12" September 2000

7

kv
kV
kV

Hz

%

7535

ms
ms

V-DC
V-DC
V-DC
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DAT-P-032/93 TEST REPORT No. HZ235F 01 ' Sheet 7

Issued by an Accredited Laboratory
corresponding to EN 45001

Table of Drawings of Test Objects

The drawings submitted for identification of the test object were stamped and sighed by the test
engineer.

The manufacturer/client has guaranteed by signature on all drawings that the equipment submitted
for tests has been manufactured in accordance with the given drawings.

A copy of the following drawings is part of this Test Report:

1. Panel Z51.2, manufacturing type GCE8010459R0101 according to (
24 kV, PW 1000 drawing-no. GCE8010459R0101, sheet-no. 1, index Q0
2. Withdrawable circuit-breaker manufacturing type GCE7000162R1104 according to
VD4P 2420-25 drawing-no. GCE7000162R 1104, sheet-no. 5, index 02
3. Pole part manufacturing type GCE7005757R0122 according to
drawing-no. GCE7005757R0122, sheet-no. 221, index 00
4. Mechanism manufacturing type GCE7179610R0104 according to
drawing-no. GCE7179610R0104, sheet-no. 4, index 36
5. Earthing switch rhanufacturing type GCE7169312R0118 according to
EK8-Z251-2406-275 drawing-no. GCE7169312R0121, sheet-no. 1, index 24

354
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O ABB Calor Emag AL EP §P
LANRR P
w Laboratories AR P EP
eg.-Nr.
DAT-P-032/93 TEST REPORT No. HZ 235 F 01 Sheet 13
lssued by an Accredited Laboratory
comesponding to EN 45001
Technical Data of Test Circuit
Test STC - - -
QOscillogram-No. HZ 235 F 01 02 - 09 -- - -
Number of phases (circuit) 3 -~ - -
Number of polesfphases  (test object) 3 — -- -
Power frequency Hz 50 — - -
Power factor cos @ <0.15 -- -- -
Generator earthed via - - -
5kQ )
Earthing Transformer not earthed — - — (
Short-cireuit point earthed - - .-
Circuit diagram Sheet no.: 14 — - -
Circuit impedance me =5 — — —
TRY centrol elements - e — -
Capacitance in parallel  puF - - - -
Resistance in series Q - .- - -
Prospective TRV - - — — -
TRV peak value ug kv -- —_ - —
Time co-ordinate i3 us — - _ —
Time delay t4 us - — — —
Based on KV - - — -
Rate-of-rise kV/ps - - - —
Voltage measurements Divider - - -
75k /1.1kQ (
Current measurements Transformer - -- —
S50kKAISA .
Remarks: -

Ay _
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TEST REPORT No. HZ 235 F 01 Sheet 14

tssued by an Accredited Laboratory
corcesponding to EN 45001

Principle Diagram of Test Circuit

Generator

Master Breaker

\Qe\ Make Switch
Transformer
L L0 Lo
:>°:>°:>0 Current
L 4G Transformers
, Yoltage
| Dividers
Test Object
1
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DAT-P-032/93 TEST REPORT No. HZ235F 01 Sheet 15
Issued by an Accredited Laboratory
corresponding 1o EN 45001

Peak and Short-Time Withstand Current Tests
Actual values
(Main circuit)

Condition of test object before test: Switchgear and equipment new.
Connection to test object: By means of copper conductors to the cable terminals of the panel.

Short-circuit bridge mounted on the bushings of busbar outside the
panel. The circuit breaker closed.

Oscillogram-No, HZ 235 F 01 04 05 -= -
L1 kA 65.8 29.8 - -
Peak short-circuit current L2 KA 53.6 28.1 - --
L3 KA 18.0 32.5 “n -
L1 kA 27.8 26.2 - --
firstoycle 12 KA 286 25.9 -= -
Short-circuit current L3 kA 26.3 252 -- -
L1 kA 26.2 25.9 - -
lastcycle 12 kA 271 269 -~ --
L3 KA 25.3 25.0 — -~
L1 kA 26.3 25.5 -- -~
Equivalent r.m.s. value L2 KA 27.3 26.4 - -
L3 kA 25.4 246 - -
Average value KA 26,3 25,5 - -
Duration of short-circuit current S 0.304 3.03 - -
L1 KA - - e —
Short-time current 1s L2 KA - - - -
L3 KA - - — -
Average value kA -- - -- -
L1 kA - 256 - -
Short-time current 3s 12 kA - 26.5 - ~ (
L3 kA - 24.7 - --
Average value kA - 25.6 -= -
Remarks:

HZ 235 F 01/ 01: Current calibration
HZ 235 F 01 / 02: No-load operation
HZ 235 F 01 / 03; Test with reduced values
HZ 235 F 01/ 06: No-load operation

Condition of test object after test:
HZ 235 F 01/05; No visible change or damage. Circuit-breaker opened by its own mechani
at the first attempt.

Y, /4
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corresponding fo EN 45001

Peak and Short-Time Withstand Current Tests

Actual values

(Earthing switch)

Condition of test object before test: Switchgear and equipment as after test 06.

Connection to test object: By means of copper conductors to the cable terminals. Short-circuit

made by means of the closed earthing switch inside the panel.
Circuit-breaker open in test position.

Oscillogram-No, HZ 235 F 01 08 09 - -

L1 kA 66.5 34.1 -- -

Peak short-circuit current 12 KA 52.9 0.2 - -

L3 kA 19.1 36.2 - -

' L1 kA 27.9 26.9 - --

firstcycle 12 KA 27.9 26.3 - -

Short-circuit current L3 KA 26.2 25.8 - -

L1 KA 258 253 - -

lastoycle L2 KA 28.0 25.8 - -

L3 kA 24.8 24.4 - -

L1 KA 26.1 25.4 -- —

Equivalent r.m.s. value L2 kA 26.4 256 - -

13 kKA 2514 24.4 - -

Average value kA 25.8 25.1 - -

Duration of short-circuit current $ 0.302 3.03 - -

L1 KA - - - -

Shorttime current 13 L2 kA - - - -

13 KA - -- - -

Average valug KA - - -- -

L1 kA - 25.5 -- -

Short-time current 3s Lz kA - 257 -- -

L3 KA - 24.5 - -

| Average value kA - 25.2 - -
Remarks:

HZ 235 F 01/ 07: Test with reduced values

Condition of test object after test:
HZ 235 F 01/09;: No visible change or
own mechanism.

damage. Earthing switch could be opened easil

DPHDC CPTARA

e

—————e e
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DAT-P-032/93 TEST REPORT No. HZ 235 F 01 Sheet 17
Issued by an Accredited Laboratery
corresponding to EN 45001
Actual Values of No-Load Operations
Rated supply voltage of closing coil 220 V dc
Rated supply voltage of opening coil 220V dc
Voltage of Closing Voltage of Opening
closing coil fime opening coil time
vV ms N ms
(™ Test HZ 235 F 01/02 - -- 220 36,4
: Test HZ 235 F 01/06 -- -- 220 37,4
Measurement of the Resistance of the Main-GCircuit
Cable terminal against busbar outside the panel.
Phase L 1 Phase L 2 Phase L 3
Before Test HZ 236 F 01/ 02 67.8 2 60.4 pQ 54.5 uQ
After Test HZ235F 01/06 61.1 uQ 60.0 pQ 56.4 ug)

—
1
1 .
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EEReg.—Nr.

DAT-P-032/93 TEST REPORT No. HZ235F 01
Issued by an Accredited Laboratory

corresponding to EN 45001

Sheet 18

Photo no. 1
Before Test HZ 235 F 01/03

Photo no. 2
Before Test HZ 235 F 01/ 03
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ABB Calor Emag
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TEST REPORT No. HZ 235 F 01

tssued by an Accredited Labaratory
correspending to EN 45001

Sheet 19

Photo no. 3
After Test HZ 235 F 01 /05

Photo no. 4
Before Test HZ 235 F 0
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Sheet 20

Photo no. 5
Before Test HZ 235 F 01/ 07

Photo no. 6
After Test HZ 235 F 01 /019
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PEHLA L

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 0511Ra CopyNo.: 1 Contents; 72 Sheets

Test object: Vacuum circuit-breaker type VD4/P 24.06.20 p275 in metal-enclosed air-insulated
switchgear type UniGear Z81, 1000 mm width
Designation: VDA 24.06.20 p275 In UniGear Z81 (1000 mm width)

Rated voltage: 24 kV Rated normal current: 630 A Rated frequency: 60/60 Hz
Rated short-circuit breaking current: 20 kA

Manufactlurer: ABB P.T. S.p.A

Client: ABBP.T.SpA.
Testing station:  PEHLA-Testing Laboratory Ratingen (
Date of test: 10" February, 09" and 10" March 2005 :

Applied test specliications:

The tests have been carried out in full compliance with the below mentioned standards.

Test procedure and test parameters were strictly according to:

IEC 62271-200 f 19 Ed. / 2003-11, Clauses 6.6 and 6.101

JEC 60694 / Ed, 2.2 / 2002-01, Clause 8.6

IEC 62271-100/ Ed. 1.1/ 2003-05, Clause 6.106

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the abave
mentloned test specifications and the STL Guides wherever appficable,

Tests performed:

Three-phase short-time withstand current and peak withstand current test of the main cireuit.
Three-phase making and breaking capacity test based on 20.0 kA at 24 kKV comprising the basic fest
duties T10, T30, T60, T100s and T100a (dc-component of 35 %).

No-load operations and measurement of the resistance of the main circuit hefore and after the tests.
Power frequency withstand voltage test at 50.0 kV — 1 min before and afler the tests as a condition
check.

Test results:

The above mentioned vacuum circuit-breaker in metal-enclosed air-insulated swilchgear passed the
shart-time withstand current and peak withstand current test and the three-phase making and breaking ( ;
capacity test successiully.

GESELLSCHAFT FUR ELEKTRISCHE
- Q}:\“‘S Ho HOCHI EISTUNGSPRUFUNGEN

"7
-PEHLAS UV
"f:pp .{? B ‘ nagemekt G ttee

LA

Technlcal Committee

P

Mannheim, 20° July 2005

The test resulls relate only 1o the items tested. =

The zuthenticity of this document is guaranteed by the Integrity of the seal label and seal ribbon,
Without'a written permission of PEHLA it is not allowed to make reproduction in extracts of this
document. Copying the cover shest accompzanied by sheet 2 and the sheets mentioned here is
an exception.

03PED402
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFY

Report No..  0511Ra Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Ratingen has been approved by the DATech (German accreditation body for
technology) according to EN ISOAEC 17025 for tests in the field of high-voltage switchgear and centrolgear and
power enginsering equipment {Registration-No. DAT-P032/93).

$TL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in March
1969. STL is a forum for the international cooperation of the testing organisations with the further full members
ASTA (UK), CESI (IT), ESEF (FR), KEMA (NL), SATS (NO; SE, Fl), STLNA (US, CA) and JSTC (JP). In the
framework of EC, STL (EU) has been recogniged in 1892 by EOTC as agresment group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the {est object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is Issued for parts of iype tests which have successfully been carried out in fuli compllance with the relevant
specifications or standards and STL Guides valid at the time of tast. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtfinien"
(PEHLA Guides) andfor clients' insfructions. Similarly, this test report contains all test resuls, details of the conditions
under which the tests were carred out, also detalls relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed resulis in an entire dosument.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the unceriainties of measurement,
based on ENV 13005 {Guide to the expression of uncertainly in measurement). As long as no explicit statements are
made, the uncertainties required by thé relevant standards have been complied with.

Addresses

Office: PEHLA-Geschiftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internat: www.pehla.com

Testing Statlon: PEHLA-Testing Laboratory Ratingen
Oberhausener Str. 33
40472 Ratingen
Germany

Manufacturer.  ABB P.T.Sp.A.
Via Friuli, 4
24044 Dalmine (BG)
ltaly

Client: ABB P.T.S.p.A.
Via Friuti, 4
24044 Dalmine (BG)
Raly

I | WP 7



PEHLAS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

ReportNo.:  0511Ra : Sheet: 3
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Report No.:  0511Ra

List of Test Participants
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Mr. Joachim Qemisch
Dr. Thomas Ebke

Test Engineer / Test Operator:;
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Dr. Thomas Ebke

Representatives of Client:

Mr. Stefano Magoni
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Mr. Frank Idaszek

/Kyw

PEHLA-Testing Laboratory Berlin-Siemensstadt, Germany
PEHLA-Testing Laboratory Berlin-Siemensstadt, Germany
PEHLA-Testing Laboratory Ratingen, Germany

PEHLA-Testing Laboratory Ratingen, Germany
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ABB P.T. S.p.A., Dalmine, ltaly

PEHLA-Testing Laboratory Ratingen, Germany
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PEHLA

Report No.:  051iRa Shest: 5
Technical Data of Test Object
Switchgear

Test objact: Metal-enclosed air-insulated switchgear.

Designation: UniGear Z31

Manufacturer: ABB P.T. S.p.A., Via Friuli, 4, 24044 Dalmine (BG), Italy

Serial No.: . -

Year of manufacture: 2004

Drawing No.: See sheet 7

Ratings assigned by the manufacturer:
Rated veltage 24 kV _
Rated normal current 630 A (
Rated frequency 50/60 Hz
Rated lightning impulse withstand voltage 125 kV
Rated switching impulse withstand voltage - kv
Rated power-frequency withstand voltage 50 kV
Rated peak withstand current 63/65 KA
Rated shert-time withstand current 25 kA
Rated duration of short-circuit 3s
Insulating medium -
Rated filling pressure for insulation - MPa abs. at20°C
Minimum functional pressure for insulation - MPa abs.at20°C
Permissible values for internal arc fauits:
Peak current 63/65 KA
Short-circuit current 25 kA
Duration of short-circuit 1s

Further data: -

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Essential characteristics and installed devices: -
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P E_H LG GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report Mo.: 0511Ra Sheet: &

Technical Data of Test Object
Circuit-Breaker

Test abject: Vacuum circuit-breaker

Designation: VD4/P 24.06.20

Manufacturer: ABB P.T. S.p.A., Via Friuli, 4, 24044 Dalmine {BG), Italy
Serial No.: 1VC1AE00038562

Year of manufacture: 2004
Serial No. of drive: -
Drawing No.: See sheet 7

Ratings assigned by the manufacturer:

Rated voltage 24 kv
Ratad normal current 830 A
Rated frequency 50/60 Hz
Rated lighining impulse withstand voltage 125 kv
Rated switching impulse withstand voltage - kv
Rated power-frequency withstand voitage 50 kV
Rated peak withstand current 50/52 kA
Rated short-time withstand current 20 kA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 20 kA
DC component of the rated shori-circuit breaking current 35 %
Rated short-circuit making current 50/52 kA
Rated transient recovery voltage 41 kV
Rate of rise of transient recovery voltage 047 kVis
First-pole-to-clear factor 1.5
Rated operating sequence 0-03s-C0O-15s-CO0
Arc extinguishing medium vacuum
Rated filling pressure for operation - MPa abs.at20°C
Minimum functional pressure for operation - MPa abs.at20°C
Insulating medium -
Rated filling pressure for insulation - MPa abs.at20°C
Minimum functional pressure for Insulation - MPa abs, at20°C
Driving mechanism (type) spring charged by motor
Number of poles 3
Number of units par pole 1
Rated opening time 30-60 ms
Rated closing time 50~ 80 ms
Rated supply voltage of opening device 10V d.c.
Rated supply voltage of closing device 110 V d.c.
Rated supply voltage of auxiliary circuits 110 V d.c.
Rated frequency of supply voltage - Hz
Further data:

Type and Serial No. of Poles: P4 with VG4, L1: EP00013111, L.2: EP00013084, L3: EP00013173

Essential characteristics: -

$2PEC402
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLE]STUNGSPW

Report No.:  0511Ra

List of Identified Drawings

Sheet: 7

The manufacturer has submitted to the testing [aboratory drawings and other data containing sufficient
information to unambiguously identify by type the essential details and parts of the test object presented

for test.

The drawings have been stamped and signed by the manufacturer in order to guarantee that the
drawings or data schedules truly represent the test object to be tested.
Further these drawings have been stamped and signed by PEHLA representatives and are kept

] at the client.

with the test documents at the test laboratory.

The testing laberatory has checked that drawings and data schedules adequately represent the essential
details and parts of the test object to be tested, but is not responsible for the accuracy of the detailed

information.

The drawing(s) contained in this document are identical with the checked, stamped and signed drawings.

Drawing No. Rev. |PID7 |Title Additional remarks
GCE8010459 R0103 01 D Abzweigfeld 24kV, TLG.1000 Included in the Test
Feeder panel 24kV, PW.1000 Report
TN 7414 - D Interrutiore in Vuota Tipo Included in the Test
Vacuum Circuit Breaker Report
Type VD4/P 24kV 630-1250A
GCE8012502 R0103 01 D MONTAGEPLATTE H=310, -
' KONTAKT 35
Mounting plate H=310, contact 35
GCEB8685778 PO121 03 D Kontaktstift -
N 510509 Gr. 810 - P Tabella Materiali N 510509 -
510509 Gr. 810 -- D Completamento Interruttore -
C.B. Campletion
N 1VCR003288 G0015 -- P Tabella Materiali -
N 1VCR003288G
1VCR003288 G0015 -~ D Struftura con poli -
Frame with Poles
N 1VCR003324 G0015 - P Tabella Materiali .
N 1VCR003324G
1VCR003324 G015 - D Interuttore Base -
Base Breaker
N 1VCR003321 G0Q03 -- P Tabella Materiali -
N 1VCR003321G
1VCR003321 G0O003 -- D Commando con Albero -
) Operating Mechanism with Shaft
N 510508 Gr, 802 - P Tabella Materiali N 510508 -
510508 Gr. 802 - D Montaggio Passanti e Tulipani -
Bushing and Tulip Mounting l f\
GCE7004730 R0104 11 D Pol, vst. 24kV 1250A - \(\

Pole complet 24kV 1250A

*) P: Parts list, D: Drawing

Remarks: -

BAPHO narhoA
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Report No.:  0511Ra Sheet: 8

Drawing
GCE8010459R0103
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Drawing
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0511Ra , ’ Sheet: 10

Technical Data of Test Circuits
Short-Time Withstand Current and Peak Withstand Current Tests

Test performed STC - - : -
Test No. PEHLA 0511Ra 03-04 - - -
Circuit diagram Sheet No. 11 . - -
Current circuit - - - -
Number of phases 3 - - -
Power frequency Hz 50 - - -
Power factor <015 - - -

Earthing conditions - - - -

Generator / System earthed - - .
via 5 kQ
Transfarmer not - - -
earthed
Short-circuit point earthed - - -
Test object earthed - - -
Test object {test values) - - - -
Number of phases ‘ 3 - - -
Measurement S - - -
Voltage measurement Dividers - - -
80kQ/
1.1k0
Current measurement - Transf. - - -
50 kA/
5A
Remarks: -

APH0 ¢ (PHTHRAM

383



PEHLA

Repeort No.:  0511Ra

44PEQ402

Test Circuit for Three-Phase Tests

Circuit Diagram

S

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Sheet: 11

Peak Withstand Current and Short-Time Withstand Current Tests

Generator

1
\%ﬁ\ Master Breaker

e\ | Make Switch

Transformer
;:";"‘; Current
.3, Transformers
1 Voltage
Dividers
)
Test Object
i ]
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Report No.:  0511Ra Sheet: 12
Technical Data of Test Circuit
Short-Circuit Direct Test
Test performed T30 T80 T100 T10
Test No. PEHLA 0511Ra 07-08 09-12 13-28 29-30
GCircuit diagram (test circuit) ~ see sheet 13 13 i3 13
Test object .
Rated voltage kv 24 24 24 24
Rated frequency Hz 50 50 50 - 50
Short-circuit breaking current kA 6.00 12.0 20.0 2.00
( B Units under test - - - -
’ Voltage distribution % - - - -
Number of phases (test circLit) 3 3 3 3
Power factor (test clreuit) <015 £0.15 =015 £0.15
Fraquency (test circuit) Hz 50 50 50 50
Earthing conditions earthed via earthed via earthed via earthed via
Generator 5kQ 5k 5kQ 5kQ
Transformer not earthed | not earthed not earthed not earthed
Short-circuit point earthed earthed earthed earthed
Prospective transient recovery Required | Tested | Requied | Tested | Required | Tested | Required | Tested
Voltage values values values values values values values values
Evaluation of oscillogram MNo.l - prosp.| - prosp.| - prosp. - lprosp.
Crest value u, k| 44.0 | 445 | 44.0 | 440 | 41.0 | 41.0 | 44.0 | 47.0
Time ts us| 19 | 38" | 38 | 38 | 87 | 80 | 19 | 66 "
( '. Time delay ty ps| - - - - - - - -
Rate of rise usfty or ugts kVfus| 2.32 | 1.17 | 1.16 116 | 047 | 051 | 232 | 0.71
Uy kv - - - - - - - -
t us| - - - - - - - -
Remarks: ) Due to limitations of the test plant the time coordinate ts is higher than the required
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Circuit Diagram
Test Circuit for Three-Phase Tests
Basic Short-Circuit Making and Breaking Tests
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Test Results

Three-phase short-time withstand current and peak withstand current tests

Test performed:

Date of test:

Condition of test object before test:
Test arrangement:

Connections to test object:

Three-Phase Peak and Short-Time Withstand Current Tests,
52 kA 120 kA -3s

10" February 2005
Factory new.
Direct test circuit, circuit-breaker in air-insulated switchgear

Infeed via copper bars to the busbar connection of the
switchgear, short-circuited via copper bar at the cable terminals,
short-circuit point earthed via cable.

Test No. PEHLA 0511Ra 03 04 - - - -
Shori-circuit current - peak L1 KA 523 | 366 - - - -
L2] kA 406 | 29.8 - - - -
L3 | kA 461 | 371 - - - -
Short-circuit current -rms ~ Firsteycle L1 kA | 220 204 - - - -
L2 ] kA 227 | 19.8 - - - -
L3 | KA 225 | 214 - - - -
Last cycle Lt kA | 21.0 | 211 - - - -
L2 | KA 220 | 222 - - - -
L3 | KA 214 | 21.6 - - - -
Equivalentcurrent L1} kA | 21.0 206 - - - -
2] KA 224 | 21.6 - - - -
L3 | kA 214 | 21.0 - - - .
Average value | KA 215 | 21.0 - - - -
Duration of short circuit s 0.317 | 3.02 - - - -
Short-time current L1 | KA - 20.6 - - - -
21 kA - 21.7 - - - -
L3 1 KA - 21.0 - - - -
Average value | KA - 21.1 - - - -
Duration S - 3.00 - - - -
Emisslon of flame/gasfoil no no - - - -
Test result (PIN) P P - - - -
Resistance of the main circuit
Before test L1 | pQ 26.5 - - - - -
L2 | pQ 28.4 - - - - -
L31 uQ 26.9 - - - - -
After test L1 | pQ - 26.2 - - - -
21 ua - 27.1 - - - -
L3 | uQ - 26.2 - - - -
Legend: P: Passed in terms of the applied standard ~ N: Not passed in terms of the applie standard

PEHLA 0511Ra/ 01:
PEHLA 0511Ra/02:

Remarks:

Condition of test object after test:

Current calibration
No-load operation

Vacuum circuit-breaker type VD4/P 24.06.20 p275 in metal-
enclosed air-insulated switchgear fype UniGear ZS1, 1000

width without visible or functional change or damage. It opened by
its own mechanism energized at rated auxiliary voltage at the first
attempt.
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Oscillogram
PEHLA 0511Ra/ 03
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