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XapaKTepucm Ka Ha Mmatephana:

TpunontocHn 3aTBopeHn B MeTaneH Wwkad dgabpuiHo npousseaeny sa paboTta Ha 3aKpUTO KOMNaKTHYU
KOMISIEKTHY KOMyTaLmorHn yeTponcTaa (KPY) ¢ obaseHo Hanpexenue 24/25 KV ¢ efuHMyHa WHHA
cuUcTema ¢ ToBapoBY npexbesaun ' 1 3azeMuTeny s obL4a 3a No-roNsMaTa YacT OT PyHKLKOHANHUTE
efvHnLM XxepmeTudHa obeuBka, 3anbnHeHa cbe cepeH xekcadnyopus (SFs). KPY ca chopbeHu
OOMBHUTENHO ChC CPEACTRa 3a ynpaBnexie, USMepBaHe U curHanusayua.

Beuudkn cpyHKUMOHanHn otaenerus Ha KPY ca dukeupani HeNoABMXHO. KbM HOCELLa KOHCTPYKLUS.
OTtgenenusTa 3a kabenute CpH 1 3a npegnasutenute BH ca salmTern ¢ MexaHuyHo Bnokupanm
fipeAnasHy Kanauy (LUMTOBE) C Bb3MOXHOCT 3a 3aKNio4BaHe. ,

KomnaxrHute KPY CbOTBETCTBAT Ha KATEropus Ha HenpekbeHaTocT Ha pabota LSC2A-PI{PM) ¢
AeduHupaH K1ac Ha yCTORYMBOCT Ha BbTpellHa enekTpudecka gbra IAC cwrnacho BAC EN 62271-200
vnu ekeueaneHTHo/u. CTpysTa OT ropetn rasose, Napu U HaropetleHn YacTuuy B cryyaute Ha
BbTPELIHA enexTpuyecka Abra Npu KbCo CbeANHEHNE Ce OTBEXAA B NPOCTPAHCTBOTO NOA KOMIANEKTHOTO
KOMYTaLNOHHO YCTPOWUCTBA.

3anBuXBEHETO Ha KOHTaKTHATa CUCTEMA Ha TOBAPOBUTE Npek:cBaul NPeACcTasNaBgsaMocToaTenHa
N MRTErpupaHa KOHCTPYKTUBHA YacT, ¢ PbYHO YNpaBniernune, ¢ MUTHOBEHO geﬁcmm CMIypHO
BnoxvpaHe/3akmousane (8 NONOXeHua ,3asemeHo”, ,BrnoyeHo” u ,MaxkoueHo”, nsbspasetn
€[1HO3HaYHO (N0 HeABYCMWCIIEH HaunH) Ha efjHONNHeRHaTa CXeMa Ha YenHus nasenaa ynpasnexue), v
as‘rog'a'rvnqno U3KNIOYBaHE Ha TOBapOBUTE NPEKBLCBAYY 338 TPaHCHOPMaTOPHUTE np{ﬁegMHeHwﬂ c

I

aKyMynnpaHa's 3aABWKBaLLNS MEXAHUSBM EHEPrUa.

[maengTa u 3a3eMUTENHATA BEPUIr HA TOBAPOBUTE APEKLCBAYU ca BNoKUPaHN Q@\\au}:r«o cpetydy
ep.noa%meﬂ BKNOYBaHe. [TpeanasHurte kanaun (LUMTOBE) Ha oTAeNneHusTa 3a\§a6e Te
npucheAupreHns ca Brokupaxy MEXaHUYHO, B CNYYauTe KOraTo 3asemuTenHaTa sej € OTBOpEHa.

KPY noggonasar Bb3MOXHOCT 3a 3aMAHa Ha PLYHOTO 3aABWKBAHE C MOTOPHO 33 B\;{(B He B ycnosusaTa

Ra.excninoaTaupust.

KPY opb»?‘ekws CbC CBETNUHHA UHAUKAUWA, 3aXpaHBana OT KanauuTBHI BRENNTENW KE U3BoAUTe, Ha
BCUYKK NP VHEHUA Ha BCUUKK nonocy (hasu), BRIKOYUTENHO rHesaa (Bykcuiaa npoBepka 3a
KBABaHe Ha ha3oeus pegd (cdasnposka) Ha NpUCHEANHABANYTE kabenHu nuHnu,
B cnyyall Ha uanonse a KPY & enekmpopa3snpedenumentu Mpexu ¢ no-HNCK
cucrnemume 3a UnOuKauus .L?é“Hanpe»(eHuemo ca npucriocobeHu 3a paboma cubEPaIHO’
HaripexeHue Ha enekmpopasnpedenumennama Mpexa.
KPY nossonssar npucbeanHasane Ha kabenHute nuHun v kabenHute nseoam 3a Tpategpopmaropure
NOCPEACTBOM CTaHAapTHW NPpaBi UMK BITIOBK KOHYCHI KOREKTOPW (aRanTopy) ¢ nogxoasiyy kabesnHn
cKobu - 3a kabenHuTe nuHUK ¢ gnameTsp A0 50 mm; u 3a kabenHuTte U3BOAK 3a TpaHchopMaTopuTe ¢
avametrsp Ao 40 mm.

OtpeneHusiTa 3a.npucbefuHaBaHe Ha.kabenHuTe NuHUM nossonsear Aa 6baaT MOHTUPaHU
AOMBAHUTENHO B €KCTNOATaALUOHHN YCIIOBUA METAN0OKUCHN BEHTUNHK OTBOAWM C 0BsBEH pa3spaneH ToK I
= 10 kA, 6e3 HeobXxoaMMOCTTa OT 3amsaHa Ha NpeAnasHuTe LMTOBe/Kanaum Ha OTAeNeHnsTa.

3awuraTa OT KuCh CheAnHEeHUs Ha kabenHus NIBOA Ha TPaHCchopPMaTopHOTO npuckegutermne CpH ce
OCHLIECTBABA NOCPEACTBOM CTONASMN NPEANasuTeNn BUCOKO HanpexeHue ¢ AbikuHa 442 mm n
AvameTbp Ha KOHTaKTHaTa yacT 45 £ 1 mm. MNpu 3aaeiicTeaHe Ha KOIWTO U 4a e OT yaapHuTe LWndTose
Ha NpeanasuTennre, ce U3KMoYBaT U TPUTe NoNICa Ha TOBaPOBUSA NpeKbeRaY.

CaeTnuHHaTa curanuaauus v NocTbT UAK KOMMNEKTLT SI0CTOBE 3a ynpasnenne Ha KPY ca Bkniovexn B
Jocraskara. -

(Mpu no-cnoxuure komburayuu Ha kabenHu 1 TpaHchopmMaTopHn npuckeatenns KPY morat fa 6bvpar

OT paswmpaem Tun.)

1 BAC IEC 60050 (441) »MEMAYHapOAEH ENEKTPOTEXHWMECK peunmnk Fnasa 441: KomyTalmoHHu anapaTih 3a pasnpeaeneHime,
KOMYTaUUOHHI anapaTi 3a ynpaBneHue ¥ CTONAEMU NPEANAsMTeN WNW exsuBaneHTHoOM

Onpegenerue 441-14-10 ToBapos npexbCBaYy - MeXaHUueH KOMYTaUuOHeH anapar, cnocobed Aa BKNOYBA, NPOBEXKAE W W3KIIOYRa
TOKOBE NPU HOPMANHy yCNoBAA 8B BEPUraTa, KOUTO MOTaT Aa BKIIOYBAT W NPEANMCAHM YCNOBUS C NPeToBapBaHE, a ChIUO TaKka Aa

fIPOBEXAA 33 ONpeAeneyn BPeME TOKCBE NPH NPELNIUCAHY HEHORPMANHK YCNCBUWA BbB BEpUraTa, TakuBa KaTto Teau py KBCo
cheguHexue,

3abenexka: EquH npex

ay Moxe fia e cnocoben Aa BKAMBA ,HO HEe W Aa N3KNIOYBA TOKOBE HE KbCO cbegurerue,



’ Msnonsaane' C R :
. KomnakrHute KPYB MeTaneH LLJKaQ) 12/24(25) kV © SFs maonaumn (o Tosapoam npemacsaqm ce. .
W3NON3BAT MNABHO 33 ChOPBbXABAHE Ha HENPOXOAKMIA (OBCIYXKBAHU OTBBH) CAMOCTOSTENHN KOMNNEKTHY ~ -
. TPaHCOPMaTOPHI NOCTOBE UMW Ha BrpaaeHt B crpaav TpaHCcHOPMAaTOPHY flOCTOBE, B KONTO. &
" Bb3MOXHO fla 6bAaT MOHTUPaHY, B enekTpopasnpeaeniTenHu Mpemm C HOMIHaMNHIK HanpeXxexne 20 kV
. w10 kV. (KomnakThuTe KPY ce usnonasar 8 eNeKTPOpasnNpeaeUTENHN-MPEXH C HOMUHANHO
- ‘HanpexeHue 10 kV, ako CHOTBETHO CUCTEMATA 33 NHAMKALNA Ha: HanpexeHueTo e npepaboTena).-

CHOoTBETCTBUE Ha NPENSIONKEHOTO U3IMTBNHEHNKE CbC CTaHnapTusauuouﬁme [ROKYMEHTWU!

KomnaxrHute KPY 12/24(25) kV, ¢ SFsu3onauus, ¢ ToBaposu npekbesayn Tpabea aa oTroBapar Ha -
npunoxumuTe Gunrapcku u MEXQYHaPOAHY CTaHAAPTY VNV EKBUBANEHTY W Ha TEXHUTE BanuaKu
U3MEHEHUS ¥ NONPaBKu:

» B[C EN 60099-4:2006 BeHTVU‘IHM orsoan. YacTt 4: MeTano-okCUAHN BEHTUMHY omogm Bes
pa3pAAHULY 33 eneKTPUYECcKU CucTem: 3a NPoNMeHnnBo Hanpexxerue (IEC 60099-4:2004, ¢ npometn)
UM EKBUBANEHTHO/M

o BIOC EN 60265-1:2003 lNpeskalousaTeny BUCOKO Hanpexermne. Yact 1: MNpeskniousateni 3a oBsseHu
Hanpexenuns Hag 1 KV v no-Hucku ot 52 kV (IEC 60265-1:1998) nnu exsusaneHTHOM

o BJC EN 60282-1:2010 Mpegnasutenu 3a BUCOKO Hanpexewue. YacT 1: TokoorpaHnyagatiyu
npegnasuteny (IEC 60282-1:2009) nnun ekeusaneHTHO/M

o BAC EN 60529:1991/A1:2004 CTenenu Ha 3alumra, ocurypenu ot obeuekata (IP koa) {EC
60529:1989 + A1:1999) unv ekBuBaneHTHoO/M

o BAC EN 62271-1:2008 KomyTaLuoHHW anapaTu 3a BUCOKO HanpexeHue. YacTt 1. O 1.{ EeXHUYEeCcKM
V3UCKBAHWUSA UMY eKBUBANEHTHOM

o BAC EN 62271-102:2007 KoMyTaunoOHHY anapaTy 3a BUCOKO Hanpexexue. Hacrt :
1 323ENUFeNnHn pazesuHuTeny 3a npoMernue-Tok (I[EC 62271-102:2001 + nonpaega 1 anpun 2002 +
nonpas Mai:2003) unu exsusaneHTHO/M

e BOACENE 1-105:2003 , KoMyTauMoHHY anapaTi BUCOKO HanpexeHue. Yact 109: MyTa VIOHHM
anaparu 3% MEHIINBO Hanpexerue koMBbvHuparu ¢ npeanasuten (IEC 622{:5 2 2)%

act

SANHUTENNU

eKBuBaneHTH

o BAC EN 62271/200:2006 ,KomyTaunoHHW anapaty 3a BUCOKO HanpexeHue, Y

KOMYTaUWOHHW anapaTyv 8 meTanHa obeuska 3a obaseHu Hanpe sHag 1 kVu
NO-BUCOKH, meoqm%%)m kV (IEC 62271-200:2003)" wnu exsusaneHTHoO/M;
1)

» B[C IEQ\80050 (44 OKAYHapOLEeH enekTpoTexHuieckn peuHuk Masa 441% L1oHHN

KOMYTaLMOHHU anapaTtu 3a ynpasnexHue v CTOﬂﬂeMM Iy ep,na \TEDM nnu

exBuBaneHTHo/y

M3ucKBaHUA KbM AOKYyMEHTaukaATa ¥ U3RUTBAHUATA:

R e E

R

Ne Mpunoxenue

no HoxymeHT Ne

pea (Mnu Teker)

1. ToyHo oBo3HaYeHKe Ha TUMOBETE Ha KOMMNAKTHUTE KOMIAEKTHI KOMYTaLUOHHM SafeRing
YCTPOWCTBA, NPOU3BOANTENS, CTPAHA Ha NPOU3XOA U NOCNEAHO UsfaHve Ha {(RMU) ABB
KaTanora Ha npoussoautens Ckuen,

Hopeerusa
Mpunoxenne
9.1.1

2. TexHWYecKo onucaxne Ha KOMRaKTHUTE KOMMNEKTHY KOMYTaUMOHHKM yeTpoincTaa, | MNpunoxetue
BKITIOUUTENHO aKCeCoapu v rapaHTUpaHu napameTpy, NPoCTPaHCTBEHY HepTexy, | 9.1.1
BKITIOUNTENHO HYEPTEXKMA 38 MUHUMANHO LONYCTUMUTE BEPTUKANHY U
XOPU3OHTANHYM Pa3CTORHNA CLOTBETHO A0 TaBaHa U A0 CTEHUTE Ha 3aKpuTaTa
pasnpenenuTenta ypeada, rapaHTupaiiv curypHocTTa Ha pabota Ha
KOMNaKTHUTE KOMNAEKTHN KOMYTaLMOHHY YCTPONCTBA U TAXHOTO oBcnyxsane,

Bpost ¥ pa3mepa Ha BUHTOBETE 3a PuKCUpane, pasMepute Ha OTBOpUTE B roga U
T.H. ’

3. EOHONUHENHN CXemi Ha TNaBHUTE W 3a3eMUTeNHUTE BEpUry, BKIL. [punoxexue
KanauuTuBHUTE fAenuTenu Ha OTASSNHUTE BUAOBE KOMNAKTHU KOMIIEKTHH 9.1.2
KOMYTaLMOHHUN YCTPOHCTBA

4, [u3saitd Ha TabeqkaTa 3a oBABeHUTE A4aHHN HA KOMIIAKTHOTO KOMIIEKTHO [Mpunoxenne
KDMWEMMOHH&;)OVICTBO ra Obarapcku e3uk ~ 9.1.3

6. | Excnnoarauyorng AbnroTpaitHocT, roAuHy 30 ropuy




Ne Mpunoxeéuve |-

~no . ~ Boxymenr R T T . Ne.
pea K . » o ~ {unm Texcr)
" B. ViHcTpykumm 3a obcnyxeake i nopagbpxane Ha KoMAaKinTe KOMITNEKTHU Mpunoxerne
& ' KOMYTaLMOHHY yeTpolicTea: : , L eta
7. 1 CnucubK Ha NpoBedeHUTE TMNOBY UINUTBAHNA Ha aHIMNACKK Mnk Ha GbRrapcku Mpunoxexue |
€3uk cbrnacHo BAC EN'62271-200 unu exsusaneHTHo/u ¢ MPUAIOKEHM 9.1.5
pesynraru. B . ’ : .
8. lpoTokonu oT TROBK UBNUTBaHKA Ha @HITIACKK NNKM Ha Bbnrapcku e3uk 3a Mpunoxerne
YCTORYMBOCT Ha BBTPELLHA enekTpuyecka Avra 3a knac IAC — AB. 8.1.6
{
9. Heknapayua 3a Bb3MoxXHoCTUTE 3@ peuuKkImpane Ha usnon3eaHuTe Matepuanu \I;meome}-me
NpU NPOV3BOACTBOTO UNK 33 HaYMHa HA TRXHOTO NUKBUZMPaHe ( 1.7
10. lpenopbyaH TUn Ha yeTpoHcTao 3a YeAHakessaHe Ha (basosus pep (casupane) PCM - Vi
Ha npuckeuHsBanuTe Kabennu nuxuy 33 NPEANOKEHOTO U3NBLNHEHUe Ha ABB
cucTemara 3a MHAUKALMS Ha HanpexXeHne Ha KoMNAKTHUTe KOMNNEeKTH! Maxeta VPIS
KOMYTaUMOHHM YCTPOICTBA, @AUHUYHA LIeHa, KOSTO HE Ce BKMIOYRA B LeHaTa Ha [punoxerue
“3penneTo, u Cpok Ha MocTaskKa 9.1.1

( En. Lena 350

ns.
§)Jocreuaxa: 7
ceammum
LN

11. | Bu3MPKHOCT 38 ChopbKaBaHe Ha KOMNAKTHUTE KOMNMEKTHW KOMYTaLMOHHN \Itlgm ROXEeHNe
97

‘ YCTPOMCTBA C MOTOPHO 3aABWKBAHE, UKIIOYBATENHY BOBUHY 1 MHAKKaTOPY_Ha
"\ KbCly/n 3emiy coeanHeHns u ap.

12,77 8 SHCLOTBETCTBNE Ha NPEASIaraHoTe MANBAHEHNE C UNCKBANNATE Ha T MIoxeHmne
HaapTute, QieHn-no-rope B naparpag ,ChoTsercrane Ha npeanoxeH 1.8
U3NBITHEHUe Che apPTU3AUMOHHUTE LOKyMeHTH" &
13. Mpenopwky oT nponssodutens 3a nocrurane na Heobxogumara censmuyHa W:@’bsmmtma
YCTORUNBOET. \ ’ ycToyuaocT
' .39
\\
U3suckeaHun 3a nonbnHuTenHa UH(OPMaLKA OT NponsBoOAUTENs
Ne . r
. apaHTUpaHo
pne; HaumenoBanue , npeanoxeHue
1. | Kateropus Ha HenpekbcraTocT Ha pabota LSC2A-PM / LSC2A-P) OA
2, BwTpeluna enektpuyecka abra min 16 kKA/1s 3a BCUMKI JOCTBMHY OA
PYHKUMOHANHY oTAEneHus
3. | ToBapoBM NpeKbCBaYM N 3aseMuTennm pasegusuTenu — : DA, Paboten
CamoCTORTeNHWMHTErpUpaHm MEXAHU3bM ¢
Ba oT4enHn
Bana sa
paseauHuTens u
. 3asemiTens
4. | MaTepuan Ha KOHTaKTHaTa cucTeMa Ha TOBAPOBUTE NPEKLCBAYN Menhu,
nocpebpeny
5. Bpoit komyTaumoHHn Uk B 3aencumoct OT KOMYTUPaHWUA TOK 100 npwu
' HOMMUHaneH Tok
Ha usknousaHe —
: . 630 A
6. O6siBeHa makcumanHa Cuna, KosTo e HeoBXoaNUMo Aa ce NPUNoXM oT Kabenen
oneparopa BbpXy NOCTa/NOCTOBETE Ha PBHHOTO 3aaBwkBaHe [N] BXof/oxpaHa —~
70 [Nm]
Moayn
npeksceay ~ 90
[Nmﬁ\
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Ne

FapaHfupaHo

_no .. HamMeHbBéHue g i A
pea : 2 P .
. 7. . | ObsaseHo cunpomsneHMe Ha rnapHara Bepmra Ha ToBapoBUTE: npex'bceaqm B . 100 [UQ]
KOMRNEKTHATE KOMYTaLlWORHY YCTPOACTBA 3a kabenku HpMC‘be,LLV!HEHMﬂ ]
| AonycTum TonepaHe B ekcrinoataunoHHn yenoeus [1Q] ’ _ i

8. 1 ObsBeHO ChNpOTUBIEHKE Ha rfasHaTa Bepura Ha ToBapoBuTe npem:csaqm B 100 {uQ2]
KOMMNEKTHUTE KOMYTaLUUOHHK YCTPOICTBA 3a TPaHCHOpMaTopHu.

NPUCHEANHEHUS U AONYCTUM TONEPAHC B eKCnnoaTauuoHH yenosus [uQ) .

9. | dyHxumoHanta eagnnnla — TpaHCcOPMaTOPHO NPUCHEANHEHEe — TOBapOB A, cbrnacHo
npekbcBaY, koMGUHUpaH ¢ npeanasuteny (cernacko BAC EN 62271-105 unu | /B N 62271-
eKBUBaANEHTHO/M) 105

10. | OBsiBeH KpaTKOTpaeH W3gbpXaH ToK (C npeanasutenn), lk _ L 16 KA

11. | OBsiBer TOK Ha BIIIIOYBAHE NPU KbCO CheanHeHue (¢ npeanaautent) , ma N 40 KA

12. | ObsseH Tok cwrn. IEC 420 (peanHa CTOMHOCT Ha TOKa orpaHuiera ot T 16 kA
npeanasuTen) unu ekBuBaneHTHoOM

13. | 3asemsABade Ha npeanasnTenuTe — eQHOCTPaHHO/ ABYCTPaHHO ] ,&Q. ABYCTpanHo

14. | V3sexaane Ha NpeanasuTenuTe — XOPU3OHTaNHO/BEpTUKANHO . >~ A,

NI\XOPU3OHTanHo

18. POl roauHu 6e3 NoAAbPKAHE Ha KOMNAEKTHUTE KOMYTALUMOHHY YCTPONCTE 30 roanHu

4 HOpManNH I eKCMNOaTaUNOHHY yernosms \

16. | HaMyH Ha xepmeTusnpare 8 MACTOTO 3a NOCTABSHE Ha N10CTa 33 ynpaane?—me\ NasepHa

3aBapka

17. Heo xb MO cBOBOAHO NPOCTPAHCTBO 33 MaHunynupaxe ¢ nocra/NocToseTe XSOO mm

ANpasRgHNe, N3MEPEHO OT YESTHUA NaHen Ha KOMNNEeKTHUTE KOMYTaLMOHHW
CTpOMCTB mml ~J
18. [\Bb3mMOXHOCT 33 BU3yanieH KOHTPOS Ha NONOXEHUETO Ha KOHTaKTUTE Ha

f;:i.kmexaﬁqua

kaGennuTe rnasy - kKV(DC) / kV 0,1 Hz

uKkaums
323EMEH0 1
, ' M3KNK4EHO
19. | Bpoi Ha-nocTbeeTe 3a ynpaeneHve N
20. | OB6sBeHo HansraHe Ka CepHus xekcadnyopua - SFes B eKCnnoataunoxHu 1,4%bar/20°C
ycnosus [bar]
21, | O6aseno cBpbXHANATaHe Ha rasa B XepMeTusupaHute cexunm Hama gaHru
22. | XapakTepucTuky Ha XepMETUYHOCT Ha 3ambiiHEHUTE C ra3 Cexuuy IP 67
23. | WnaukaTtop 3a HanaraHeTo Ha SFe rasa B xepmeruyHaTta obsnBeka ¢ MaHomeTsp
NPSAKO/HENPAKO U3mepBaHe (ananoros/undp
oB)
24. | Hannuune Ha MHAVKaTOP Ha KOHTPONHUSA NaHen 3a ChbCTOAHNETO Ha DA
npeanasutenurte ~a/He
25. | Tecteane Ha nsonauusTa Ha kabenn 6e3 paseauHsBaHe Ha kabenHute OA
wencenHy rmaeu - fa/He
26 | MakcumanHa CTOWHOCT Ha TECTBALIOTO Hanpexene 6es pasefuHsaBaHe Ha A

TexHU4eCKW fRaHHu
1. Xapakrepuctuku Ha paboTHaTa cpeaa

Ne
no XapakrepucTuka Crolinoct
pen
1.1 | MakcumanHa okonHa Temneparypa +45°C
1.2 | MuHuMansa okonHa Temneparypa MMHyc 5°C
1.3 | Maxkcumanpa cpegHa okonHa temneparypa 3a nepvzo,q oT .
24 u. +35°C
1.4 OTHocw)”enHa BI@XHOCT [o 95 % (2,2 kPa) \\ ‘

s

T TR

e i
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Hanmopcka sucoymHa

fo1000 m

1.6 |BemeTpbecHa y_crommsom 039"
2. Hapamerpu Ha enex‘rpopasnpe,nenwrenaa.a Mpe)xa
’ No - . L
no MapameTsbp CrolHocT
peA | o :
2.1 | HomuranHo HanpexeHve 3~10:000 V'~ 3~20000V
2.2 | Ha#-BUCOKO HanpexeHue Ha mpexara 12 000 V ;A’OOO \
2.3 | O6aeeHa yecToTa ’ 50 Hz \
2.4 | Bbpoit Ha hasuTe 3 )
2.5 | 3azemMsisaHe Ha 3BE34HNS LEeHTHP ® Npe3 aKTWBHO CLNPOTUBNEHIE;
e npe3 AvroracuteniHa 6o6uHa,
| ©W30/MpaH 3BE3AEH LUSHTBR.
i ~J

3. O6wu TEXHMH

KU napameTpu

\
N

Ne | B
o | Mapametbp U3uckBaHe FapaxTupano
npeanoxexwne
pea N,
3.1 CTeneH\@%alg\a A pMeTVNHaTa obsumBKa IP 6X R\\\§ P67
3.2 | CreneH HasawmTama OTWTB 3a kabenute min [P 2X NN IP 3X
CpH w 3a npegnasntenute BH
3.3 | Crenex Ha 3aluUTa Ha OTAENeHusaTa 3a min IP 2X \ IP 2XC
3aABUKBALLUTE MEXAHU3MK ‘ N
3.4 | Makcumanko ustuuane (3aryba) Ha cepeH max 1% / roa. T 0,1%
xekcadnyopua - SFs 0T XepmeTigHaTa obBuBka
3.5 | Marepuan ra xepnmeTnyHaTa o6BUBKa PM/PI Hepbxgaema
' cTOMana
3.6 | Bb3MOXHOCT 33 RONBLAHUTENHO MOHTUPAaHe Ha Oa LA
MOTOPHO 3aABWKBaHE 1 OKOMMNEKTOBAHE C
uaknousarenda 6obuna npu 3aseka
3.7 | EkcnnoatauwoHHa AsnroTpaiHocT min 30 roguHu OA
3.8 | Bb3MOXHOCT 3& BONBIHUTENHO MOHTUPEHE Ha Ha OA
YenHus naden Ha WHAKMKaTOPY Ha KbC N 3eMHU
CbeAUHEeHUs NO KabesnHuTe NUHUY
3.9 Omenenm;ﬁa Ha kabenHuTe N3BOAW W 3aLUUTHUTE Aa AA
Kanauu/tuToee No3BONSBAT JONbIIHUTENHO
-MOHTUpaHEe B EKCNNOATALUOHHN YCIIOBUA Ha
METanNOOKACHN BEHTUTHU OTBOAM C 0BaBEH
paspaaeH Tok ln= 10 kA
3.10 | Msnbnrenune 3a MOHT#paHe Ha 3aKpuTo AA
3.11 | Bpon Ha nonocute (hasute) 3 3
3.12 | LluHHa cuctema Eanunyna EpvHuuna
3.13 | OBsseHo Hanpexerne, Ur 24/25 kV 24/25 kV
3.14 | ObsaBseHa yecToTa, fr 50 Hz 50 Hz
3.15 | ObsBeH kpaTkoTpaeH nagbpxaH Tok (1 s) 16 KA 16 kKA
3.16 | OBaAseH BLPXOB N3fbPXKaH ToK 40 kA 40 kA
3.17 |Knac Ha yCTOVNMBOCT Ha BbTpellHa 16 kA (1 s) 16\KA (1 s)
enelcrpvmec a owra (JAC) AFL .
% < |

s
]
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FapanTupano ',

‘no -’ TNapam . - WancksaHe - A
pén E Mapamerbp o , thbal npeanoKenme
3.18 | OBsiBeHO KpaTKOTPaiHo (1 mMin) U3ABPXKEHO - 50kV. 50 kV
: HanpexeHue ¢ npoMuLLneHa YecToTa (50 Hz), Us .| » :
- | (edpekTUBHA. CTOMHOCT); CﬁpﬂMO 3ems, Mexay
MOMIOCK U MEXAY OTBOPEHN KOHTaKTH
3,19 [-OBsasero kpaTkoTPaHo (1 min) usaLKaHo 60 kV 60 kV
HanpexeHue ¢ npomutlnera Yectota (50 Hz) Ua : , :
(edekTuBHA CTOMHOCT): BbPXY Pasaensauo
pascroaHue :
3.20 | OBaseHo U3ABPXAHO MBIHUEBO UMNYNCHO 125 kV 125 kV
Hanpexenve Up (BbpXOBa CTOMHOCT): CNpsiMO
3eMsi, MEXAY MOMKOCH U MeX(ly OTBOPEeH#U
KOHTaKTW
3. ObsgeHO U3AbPKaHO MbNHUEBO UMIYACHO 145 kV 145 kV
Hanpexenne Up (BbpXoBa CTORHOCT): BbPXY
\ | Ra3pensio pascroanne '
3.22 PﬁFSBEH TOK Ha LUMHHAETa cucTema min 630 A \ min 830 A
3.23 [D6sser 7oK I Ha kabenHUTe NPUCHLEAUHEHMS min630ANN. T min630A
3.24 5 BEH TOK |r Ha TpaHchOpMaTopHuTe min 200 A \ min 200 A
NCHEAMHEHNS i
3.25 || p.Honb HOCHA CXEMa Ha YenHus nanen, Oa N\ OA
~Ju oGpas;ﬂa i@ rnasHuTe ¥ 3a3eMUTENHUTE N 3
B 1, B KORIO Ca UHTerpupaHu ycTpoicTearta 3a
nHAULMRE ONOXEHUETO Ha KOHTaKTHUTE
cucTemu
OyHKUMoHanHa enmnmua\'@aapos npekbcsay 3a kabenHa nuHus (cvrnacHo BAC EN 80265-1 nnm
EKBVBANEHTH
3.26 | ObAseH kpaTKOTpasH nagbpxaH 7ok, k(1 s) 16 KA 16 kKA
3.27 | ObapeH TOK Ha BKAKUYBaHE NPy KbCO CheAnHeHue, 40 kA 40 kA
Ima
3.28 | Ob6aseH TOK Ha UaKrouBane Ha npeobnapasaly min 630 A 630 A
axKTuBeH ToBap, 1 ‘
3.2¢ [ ObGaAger TOK Ha N3K4BaKe Ha 3arBopeHa min-630 A 630 A
Bepura, lza ‘
3.30 | OB6sBeH ToK Ha n3KkNKyBaHe Ha paboTely Ha min 16 A 20 A
fipaseH Xoa TpaHcgopmarop, Is
3.31 | ObnaeeH ToK Ha usksouBaHe Ha paboTella 6e3 min 25 A 50A/24kV
ToRap kabenHa enexkTponpoBoAHa NUHUA, laa : 63A/12kV
3.32 | ObsigeH TOK Ha U3KIOYBaHe Ha 3eMHO min 16 A 150 A
CbheanHeHue, lea
3.33 | Bpoit Ha KOMYTaLMOHHUTE LKW NPU n3KnioYBaHe min 100 100
Ha npeobnagasail| aktueeH Tosap h
3.34 | Bpoit Ha KOMYTaLMOHHUTE LKW NPYU BKITIOYBAHE min 5 5
Ha 06sBEHNA TOK Ha KbCO CeAUHEHE Ima
3.35 | Bpoil Ha CO KOMYTaUMOHHWN LMKNK — MeXaHu1Ha M1 (min 1000) 1000
N3HOCOYCTONYNBOCT
3.36 |Bua Ha 33aBUXKBAHETO PBYHO, C MUTHOBEHO OA
' peiicrene
3.37 | [Ovwroracsila xamepa SFs A, SFe

®yHKUMOHANHA eiuHULa - ToBapOB NPeKbCaaY, KOMGUHUPaH C NpeanasuTen, 3a TPaHCOopMaTOpHK

npucheantenns (cornacHo BAC EN 62271-105 unu exksusanenTHo/u)

3.38

OGsser KpaTK
npe,qnasmen

aeH u3gbpxan 1ok, Ik (¢

16 kKA

16 kA

gt




il e s C e T L L " Fapantupato
. no . ) e * NMapamervp. .. : WUauckeane. . . . . A )
SO B : pamervp " ' o ST T npeanoxexue

> pea s | o s "2
3.39 .| OBsiBeH TOK Ha BKMIOYBAHE. NPU KbCO CheAUHEHNe, o 40kA - " 40KkA
© | Ima (C npeanaauTeny) S s . . e

3.40 | Bpoit'Ha KOMYTaLUOHHUTE LUKIW NPU BKITIOYBaHE mns - . . | -5
Ha 0BsBEHUA TOK Ha KBbCO CheuHEHUE Ima _

3.41 | 3a3emsBaHe Ha KOHTaKTHUTE YacTn Ha ) [a ' - [a
npegnasurenute . - ' '

3.42 | Bpoit Ha CO KOMYTALMOHHU LINKAW — MEXaHuYHa M1 (min 1000) 1000

‘ U3HOCOYCTONYNBOCT 5 ’
3.43 | 3apswxBare PBYHO, ¢ MUTHOBEHO JA

AencTene ¢ akymynupasa
eHeprus n aBTOMaTUYHO
U3KITIOYBaHE NPY Hanudne Ha

uskritousatensa 606uH

3.44 | [Jvroracsiya kamepa SFs \ [A, SFs

DyHKLIMON@NHA BauHNLa - 3a3eMuTerned paseanHuTen (3asemuTen) Ha TosaposuTe pexrsteauy 3a kabentu
¥ TRaHCopMaTopHy Npuckepnterns (curnacHo BAC EN 62271-102 unu ekshganeHTso/w)

3.45 Oﬁﬂs‘é\{\ KpaTkoTpaeH uagbpxaH Tok, Ik ; 16 KA r_\\ 16 kKA

3.48 Oﬁﬂae)-t\rQK Ha BKIHOYBAHE NPY KbCO ChefuHeHne 40 kKA \ N 40 kA L

3.46 |bpoiha KW{TEL;MOHHMTE LIKKITWA NpY BKKOYBaKe min 5 \ 5 5
Ha doapeHns TQK Ha KbCO CbeAUHEHNe

327—-Bnott Ha CO KOMYTAUVNOHHYN LIMKIN — MeXaHW4Ha min 1000 \ N\ 1000
UBHOCOYCTONMYUBOCT

3.48 | 3apBxsaHd b PBuHO, C MUrHOBEHO AN

Aencrtane S _
3.49 | [Odvroracsiuja kamepa SF6 \ \\QA DA, SFs

N\
4, Texnuuecku napameTpu u Ap. AaHHU Ha komnakTHuU KPY 24/25 kV \
4.3 KomnakTtHo KPY B meTaneH wkad 24/25 kV, 630 A, 16 kA ¢ SFs, c TOBapoBM NpekbCcBayn 3a aABe

kabenHu NpucbeanuHEHRUA U eAHO TpaHchopmaTOpHO NpuckeamHernue - KKT

Tun/pedepeHTed HOMep CbrnacHo
Homep Ha cTanpapTa KaTanora Ha Npou3BoOAUTENS
20 24 2202 [a ce nocoun CC, 7C
KomnaktHo KPY B MeTaneH wkad 24/25 kV, 630 A, 16
FlaMMSHOBaH e Ha MaTipmans KA ¢ SFs, c TOBapoBu npexsvesauu - KKT
CobkpaTeHo HaumeHOBaHKe Ha maTepuana Komn. KPY 24(25)/630/16, SFs, TOB. npekscs. - KKT
:f) TexHuuyeckn napamerbp Wanckeare FapanTupano
pea npeanoxexHue
4.3.1 {Mopgyn 2xK (xaben) + 1xXT (Tpado) CCF
4.3.2 | ObsseHo HanpexeHue, Ur ; 24/25 kV 24 kV
4.3.3 | ObsgeH TOK, If min 630 A ’ 830 A
4.3.4 | BucoumHa max 1500 mm 1336 mm
4.3.5 | QvnGouyuHa max 780 mm 795 mm
4.3.6 |lLunpounnHa max 1200 mm 1021 mm
4.3.7 | Noct/xoMnnekT nocTose 3a " 16p. . 1 Bp.
ynpasneHue _ '
4.3.8 | O6wo Terno, kg [a ce nocouun Max 450 kg
dur. 3 -~ KomnakTHo SFs, c TOBapOBYM NPEKLCBAYM 3a ABE kabenHy NpUcLeAUHEHNA MNEeAHO

TpaHcopmaTopHO npucbesuteHue — KKT.



5 Komnakrho KPY g MeTaneH wxad 24/25 kV, 630 A, 16 kA ¢ SFs, c ToBapoBu npem:caaw Fpu
EANHERUA W eAHO TpaHChOPMaTOPHO NpucbeauHeHue - KKKT

Tun/pedepenreHn Homep Cbrn‘acno
w>p Hd Napra KaTarnora Ha NpoM3BOANTENA
20 24 2203\ fa ce nocowy A,
Hanwanooaswo va warepiana | KOUTAie (Vs weTaTen ne 2428 . S0
CbKpaTeHo HauMeHOBaHue Ha MaTepuana Komn. KPY 24(25)/630/16, SFs, ToB. npekscs. - KKKT
ha ' FapaHTuMpaHo
;e‘,)u TexHunyeckn napameTbp WauckBaHe npsp.nom':anue
4.5.1 |Moayn 3xK (xaben) + 1xT (Tpacho) CCCF
1452 | ObsiBeHo HanpexeHue, Ur 24125 kV 24'kV
4.5.3 | O6aBeH TOK, Ir min 630 A 630 A
4.5.4 | BucounHa max 1500 mm 1336 mm
4.5.5 | Qenbounta max 780 mm 765 mm
4.5.6 |lUupounHa max 1620 mm 1346 mm
4.5.7 | Noct/komnnexT nocrose 3a 1 6p. 1 6p.
ynpagnenne
4.5.8 |O6wo Terno, kg [a ce nocoun Max 600 kg

®ur. 5 — KomnakrHo KPY ¢ SFe, ¢ ToBapoBu npex'bcéaqn 3a Tpu KaBenHu NpuchHeaVHeHNA 1 efHO
TpaHcopMaToOpHO NpucteanHenue — KKKT

T

T
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4 7 Komnax‘n-lo KPV B MeTaneH l.uxad) 24/25 kV 630 A 16 KA c SFs, croeaposu npekbcaaqn 3a ABe
' KabenHu npucheauHeHus u nse Tpanc«bopmaTopHu npucseanHenus - KKTT.

Tun/pedepenten Homep CbrriacHo
Karanora Ha npousBoauTens

20242204 - L ‘ La ce nocoun CC@?: :
' | KomnakTHo KPY B MeTaneH Lukad 24/25 kY, 630 A, 16
KA ¢ SFs, c ToBapoBy npekbesayuu - KKTT

CbKpaTeHo HaumeHOBaHKMe Ha Marepuana | Komn, KPY 24(25)/630/16, SF, ToB. npekwves. - KKTT

Homep Ha cTaH.uap'ra

HaumenoBanue Ha maTepuana

N2 [apaHTupaHo

no TexHuuecku napamerb Wancksane .

bén P P npen.nomgnue
4.7.1 |Moayn ' 2xK (kaben) + 2xT (Tpado) CCFF/
4.7.2 | ObsiseHo HanpexeHue, Ur 24 kV 24 kY
4.7.3 | OBsseH ToK, Ir min 630 A . 630 A
4.7.4BucoumnHa max 1500 mm 1336 mm
4.7.5 | AdgbounHa ‘ max 780 mm 765Tm
4.7.6 | LLnpdyura max 1850 mm 1346'mm
477 J‘Iocﬂxdyn%e\ nocToge 3a ‘ 1 6p. , 1 &

ynpasn , 3
- 4.7.8 | QBIp Terno, N Na ce nocouu Max 69(9@ Y

Pur. 7 — KomnakrHo KPY ¢ SFe, cToBap npeKbLCBavu 3a ABe KabGenHu npncbeaﬁ- e qm

TpaHC(opmaTophy npuchepuHenus — KKTT




- 4, 9 KoMnax‘mo KPY B Meraneu mxacp 24!25 kV 630 A 16 KA c SFs, c Tosapoau npem:ceatm 3a 'rpvn
KaSenHu anc‘bEAMHeHMﬂ Y ABe Tpchd:)opMaTopHM npuchLeAuHeHus - KKKTT :

TunlpecbepeHTeH Homep C'bl'naCHO
Homep Ha cTanpapTa : : KaTanora Ha npou3BoAUTeNs
20242205 . . - . . Jace nocow&'OC /7* Ok
amorosam v werepwana | ¥ X0V S bt wed 2R STRTE |
CobkpaTeHo HaumeHoBaHue Ha maTepuana | Komn. KPY 24(25)/630/16, SFs, T08. npekbes. - KKKTT
Ne , : ‘ .
- no TexHuuecku napameTsp U3uckBaHe g;g::;:{ii:;
pea : st
4.9.1 | Mogyn 3xK (kaben) + 2xT (Tpado) CCCFF
4.9.2 {ObsBeHo HanpexeHue, Ur 24/25 kV 24 kV
4.9.3 | ObBsBeH ToK, Ir . minB30 A 630 A
4.9‘.\4 Bucounna ‘ max 1500 mm 1336 mm
4.9y dbnboumHa ‘ max 780 mm 765 mm |
4.9.6 Nlupounna max 2200 mm 1671 mm\
497 ﬂ\o\%xomnnem nocToBE 3a 1 6p. 1 6p.
ynpagnexue g ‘ .
4.9.8 (U\SL/uo T}rqo, kg Ja ce nocouu Max 75/05@\\ N :

dur. 9 - KOMnaﬁﬁd KPY ¢ SFz-cT0BapoBy NpekbcBauy 3a Tpu KabenHu npucheauHeHUA n ase
TpaHchOpMaTopHu npucbenurenun — KKKTT
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4. Applications
1.1 SafeRing

=
=

L
-] SafeRing ?;/)
L(r installed in e
; Compact Secondary Substations \

RMU type SafeRing
CCVM/CCF

" : I 5 ],V RMU type 1
! _.) \ SafeRing
¥ ST covwicerr

HR— ‘
- 2
s :;‘;l 1;
i
I i |
RMU type ‘ l 1 1 | 5 RMU type
salertng % E_‘\ I r 1§ |safeRing
DeV/ DeF RN i CCCV / CGCF
| |
§ L :

BAp
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1 1 Saféing

DeV CcCcv

CCw

1, FT Il T
NEaRaR A Ininiaials

SafeRing is a ring main unit for the secondary distribution
network. SafeRing can be supplied in 15 different configura-
tions suitable for most switching applications in 12/24 kV
distribution networks. It is extendable and combined with the
SafePlus concept, which is ABB's flexible, modular compact
switchgear, they represent a complete solution for 12/24 kV
secondary distribution networks. SafeRing and SafePlus have
identical user interfaces.

SafeRing is designed for use |

- Compact secondary substations

- Small industries

- Wind power plants

- Hotels, shopping centres, ofii

- Light mining applications,
underground railways

owing applications:

bujidings, business centres etc.
orts, hospitals, tunnels and

SafeRing is a completely sealed system with a stainless steel
tank containing all live parts and switching functions. A sealed
steel tank with constant atmospheric conditions ensures a
high level of reliability as well as personnel safety and a virtu-
ally maintenance-free system.

The SateRing concept offers a choice of either switch-fuse
combination or circuit-breaker with relay for protection of
the transformer. SafeRing can be supphed&ylth an integrated

remote control and monitoring unit. ’%’O

C- Cable switch Coo

De- Direct cable connection with earthing switch/7/\/7
F- Switch-fuse-disconnector Ha
V- Vacuum circuit-break

Ha ocHoBaHue 4n.36a an.3 ot
300

TURTENRE AT T



1.2 SafePlus

SafePlus is designed for use in the following applications:

- Compact secondary substations

- Small industries

- Wind power plants

- Hotels, shopping centres, office buildings, business centres etc,

- Light mining applications, airports, hospitals, tunnels and underground railways

C - Cable switch

De - Direct cable connection with earthing

D - Direct cable connection

F - Switch-fuse-disconnecior

Vv - Vacuum circuit-breake,

Be - Busbar earthing

St - Busbar sectionalizerfioac bregk switch

Sv - Busbar sectionalizer] vatuuny circuit-breaker
CB - Circuit-breaker mod|ilg

M - Metering module

6 Applications | Product catalogu




1.2 SafePlus

°

cC

T

PRI ) 10 e

SafePlus compact switchgear consisting of:

- 2-way section with 2 modules of cable switches
- air-insutated metering module

- 2-way section with 2 modules of switch-fuses

IRE

SafePlus compact switchgear in fully moddar design consist-
ing of:

- 3 modules of cable switches
- 3 modules of vacuum circuit-breakers\in{comb atson\)v'\th

REF relays

pAPES LRI AR



5 Design philosophy

8 Design philosophy | Product cgfalogue

SafeRing and SafePlus - ABB switchgear for seconda:‘y
distribution

Secondary distribution switchgear have been subject to a
significant development over the past 20 years, resulting in
increased functiona-fity and smaller dimensions.

The traditional switching cells are substituted with complete
switchgear systems. Specific functions as grgunding, discon-
necting, cable connections, busbar extension,\protection
and switching have become integrated features\h compact

functional units. S

Compact switchgear systems meet customers™MV application
needs. ABB has always been a part of this deveidbpment.

The current ABB SafePlus range satisfies thexnost &(mplex
system specifications.

The most unique specialisation is the develo
bie ring switchgear. The numerous public d

Jbution substa-
tions requested a unified switching functlonaht gvoived

into the Ring Main Unit concept.

ABB SafeRing range is one major contributonta this jali-
sation.

Two products ~ one range

ARB SafeRing is adapted to the needs in the immense uility
distribution network.

ABB SafePlus offers more in terms of flexibility and electrical
capacity.

Both switchgear offer the same customer interface.

Customets' involvemant:
The applied functionality in ABB SafeRing arnd SafePlus is a
result of input from customers all over the world.

Key customers are continuously involved with ABB design
staff to ensure optimised switchgear operation. The function-
ality will always find its background from customer demands.

Electrical and mechanical capability resuits from more than
100 years of ABB development.

Personnel — safety and service

Safety is not only a specification and rating issue, but also a
real life experience.

Standards and associated testing will disclose weakness

at time of testing. ABB 1akes this further to
related to durability and repetitive manufag ‘
All products are manufactured in accord nce‘WIth 180’ qu
The latest edition of relevant IEC standafds Wl{,agwgysa apfgjy

Mgt ,/jf
P’

o
i ——e
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" 2.:Désign philosophy S

to our continuous product development and test programs.

“Integrated functionality” is a key objective to reduce the
number of moving components, further reducing the risk of
any mechanical defect.

We are responsible for the environrnent

The location for manufacturing SafeRing andwplus is Nor-
way to China.

Our green policy contributes to focus on envir\s;nmental fac-
tors in manufacturing as weli as over the switchgear life span.

All products are manufactured in accordan
14001 certification,

Recycling is confirmed at a 97% level.
To simplify this process we will continuo ng with our

with our ISO

R

fault can be supplied.

wModern - developrment and manufactuiy
Numerical simulations together with fong erience will en-
sure compact and robust design.

Dielectric simulations wilt ensure that compactnes\s\ \lﬂ not
influence the dielectric capability.

The combination of design techniques, experience and the
most modern production technology guarantee state of the
art products and durability.

Complete solutions ~ one supplier
Complex applications involving remote control and monitoring
can now be supplied from one supplier.

This makes large scale implementation feasible, and will sim-
plify engineering and procurement.

The control and monitoring unit available for SafeRing is
focated behind the front cover. This option is also readily avail-
able for retrofit, while such demands normally evolve after the
switchgear is in service.




3. SafeRing _éo'hﬂ.gurat%‘&;‘h‘g T

3.1 Genergl

SafeRing is a ring main unit for the secondary distribution net- one each SF tank)

work. SafeRing can be supplied in 10 difterent configurations - Signal {(1NO) from internal pressure indicgforwijed to termi-
ssuitable for switching applications in 12/24 kV distribution nals (only one each SF, tank)

networks. SafeRing can as an option be deliverec as extend-

able ring main unit. Opticnal features also available as 1etrofit

- imegrated control and monitoring unit (ICMU)

SafeRing combined with the SafePlus concept, which is - integrated battery and charger
ABB's flexible, modular compact switchgear represent a com-

plete solution for 12/24 kV secondary distribution networks. - Motor operation

SafeRing and SafePlus have identical user interfaces. - Trip coii open

- Trip coit open and ciose
SafeRing is a completely sealed system with a stainless steel.

tank containing all the live parts and switching functions. A - Aux. switch for load break switch positi
sealed steel tank with constant atmospheric conditions en- - Aux. switch for vacuum circuit-brea

sures a high level of reliability as well as personnel safety and - Aux. switch for disconnected position' QNO
a virtually maintenance-free system. - Aux. switch for earth switch position 2NO 2
The SafeRing concept offers a choice of either switch-fuse - Aux. switch for fuse blown 1NO .
combination or circuit-breaker with relay for protection of - Vacuum circuit-breaker tripped signal 1NO
the transformer. SafeRing can be supplied with an integrated
remote control and monitoring unit. - Short circuit indicator
., SafeRing is supplied with the following standard eguipment - Cable cover with window
‘- Earthing switches - Cable cover for double cables
- Operating mechanisms with integral mechanical interlocking - Arc proof cable compartments
- Operating-handle
- Facilities for padiocks on ail switching functions - Extra base frame (h=450 mm or 280 mm)
- Bushings for cable connection in front with cable covers - Jop entry box
- Lifting lugs for easy handiing’ - Cable support bars, non-magnetic or adjustable
- Interlocking - Ronis interlocking system, EL 11 AP
Cable compartment front cover interlocked with - Current measuring
earthing switch - Prepared for relay test equipment
Interlocking of compartment for cable test bushings - All 3- and 4-way units are designed for the subsequent fit-
- Manometer for SF pressure monitering (temperature com- ting of an integral remote control and monitoring unit
pensated)

- Capacitive voltage indicating system

QOptional features

- Bushings for connection of external busbars on top of RMU

- Bushings for cable testing, incl. garthing device (C- and De-
modules only)

- Cable bushings {Interfag,

- Arc suppressor with sign#l (1NO) wired to terminals {only

10 SafeRing configurations | Product catalogue
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3.2 Configurations
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DefF

Cepth: 765 mm
Width: 696 mm
Height: 1336 mm

IR

CCF

Depth: 765 mm
Width: 1021 mm
Height: 1336 mm

CCCF

Depth: 765 mm
Width: 1346 mm
Height: 1336 mm

CCFF

Depth: 765 mm
Width: 1346 mm
Height: 1336 mm
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DeV
Depth: 765 mm

Width: 696 mm
Height: 1336 mm

CCv

Depth: 765 mm
Width: 1021 mm
Height: 1336 mm

R

CCCV

Depth: 765 m
Width: 1346 mm
Height: 1336 mm

CCW

Depth: 765 mm
Width: 1346 mm
Height: 1336 mm

cCC

Depth: 765 mm
Width: 1021 mm
Height: 1336 mm
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Width: 1671 mm
Height: 1336 mm
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Depth: 7656 mm

i Width: 1996 mm
) ’ Height: 1336 mm
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Techinicat data

SafeRing [SRT i Fomedule : Ve-rmodule
e Swnch- Earttung Swilchiuse | Downstraam Vaeuum circult- Eadtuig
gigTonnector swalch conbinalion earthing swilch brealer g
Rated voitage kV 12/16/17,6/24 12/16/17,6/24 | 12/17,5/24 12/17,5/24 12/15/17,5/24 12/15/17,5/24
Power frequency withstand voltage KV 28/38/38/50 28/38/38/50 28/38/50 28/38/60 28/38/38/650 28/38/38/50
Impulse withstand voltage Y 95/95/95/125 95/95/25/125  95/85/125 95/95/125 95/95/95/125 95/95/36/125
‘Rated current A i B30/630/830/630 see ¥ 200/200/200/200
King gapacities:

A i B30/630/630/630
_.Glosed loap A 630/630/630/630

off load cable charging A i 135/135/135/135

off ioad transformer, A 20/20/20

A i 200/150/150/150
it cable charging A.%..115/87/87/87
ort-circuit breaking current KA see ¥ 16/16/16/186
‘Making capacity KA i 52,5/52 5/40/40 i52,5/52 5/40/40 see 12,56/12,5/12,5 40/40/40/40 40/40/40/40 .
Short time current 0,5 sec * KA 16/18/16/16
Short time current 3 sec ¥ i KA 21/21/16/18 21/21/16/16 16/16/16/18 16/16/16/16
B;’P/-/r
: 4 o) C

' Depening on the current rating of the fuseflink OPM FM f
2Limited by high voltage fuse-links 1

s Maximum rating for bushings interlace A {200 serie plug-in}
4 Maximum rating for bushings interface ¢ (400 seriés bolted)

o i
SafeRing is tested according Publications I1EC 60694, |EC 60265-1, IEC 62271-100, -102, -1057 20020 60529.
Product cataloglg;\_e:r St % Fonfigurations 13
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4. SafePlus modulés
4.1 General =

SafePlus is a metal enclosed compact switchgear system for SafePlus (except M- modules) is suppliegartidhe following
up to 24 kV distribution applications. The switchgear has a standard equipment: N
unique flexibiiity due to its extendability and the possible com- - Earthing switches (not for D module)
bination of fully modular and semi-modutar configurations. - Operating mechanisms with integral\r‘n anical interlocking
- Operating handle )
SafePlus combined with SafeRing, which is ABBs standard - Facilities for padiocks on ail switching functions
ring main unit; represent a complete solution for 12/24 KV - Bushings for cable connection in front {n
distribution networks. SafePlus and SafeRing have identical Bemodutes)
user interfaces. - Cable compartment covers
- Manometer for SF; pressure monitoring {teuperature com-
SafePlus is a completely sealed system with a stainless steel pensated)
tank containing all five parts and switching functions. - Lifting tugs for easy handling

3 A sealed steel tank with constant atmospheric conditions

" ensures a high level of reliability as well as personnel safety
and a virtually maintenance-free system. As an option external
busbars can be provided 1o obtain full modularity.
The external busbar kit has to be mounted to the switchgear
on site, It is fully insulated and scresned to ensure reliability
and ciimatic independance.

The SafePlus system offers a choice of either switch-fuse
combination or a circuit-breaker with relay for protection of
the transformer, )

SafePlus accommodates a wide selection of protection relays
for most applications.

SafePlus can also be supplied with remote control and moni-
toring equipment.

BAPHO C OPUIVIHA/IA
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4.2 C- Cable switch

A%

Depth: 765 mm
L4 Width: 325 mm
Height: 1336 mm

Standard features
- Three ‘position load break switch with disconnector and
earthing switch
- Operating mechanism with two separate operating shafts for
joad break function and earthing function
- Switch position indication for load break switch and earthing
switch
- Cable bushings horizontal in front, Interface C {400 series
boited)with integrated capacitor for voltage indication
- Cable compartment cover allowing surge arrester
- Busbars, 630A
- Earthing bar
- Interfocking
Cable compartment front cover interiocked with
earthing switch
interlocking of compartment for cable test bushings
- Capacitive voltage indicating systems
VPIS (Voltage Presence Indicating Syster,
acc. to IEC 61958) with integrated indicator lamps

Optional features
- Bushings for connection of externa busbars on top of the
unit
- Bushings for cable testing (incl. earthing device test points)
- Cable bushings
interface G (400 series bolted) combisensors with
integrated capacitor for voltage indication and sen
sors for current and voltage monitoring.
- Arc proof and interlocked cable cove;
- Arc suppressor with signal (1NO) wired to te
one each SF tank)
- Signal (1NO) from internal pressure jindicatgr wired o termi-
nals (only one each SF, tank)

inals {only

Techmcal deia

Rated voitage kV

Power frequency withstand voltage kV. .28 38 38 50
KV
A

Loactiveload |

12 518,017,580 .24

95 : 95 1 95 125
630 i 630 i 630} 630

00, CANACKIES: ... oo

530 1 B30 i 630 630
630 : 830 1 630 i 630

ciosed loop

_..off joad cabl

200150+ 150 1 150 .
115.:..87..1..87 .87 .

A
A ‘
SA 1135 1 135 1 135 1185
A
A

Making capacity ... L LKA B25. 5265 B0 80
Short time current 186 KA: 25 /- 1ot .
Short time current 3 se¢ KA § 21 i o1 24 121 .
Number of mechanical operations 1000 CO mg’mai
Tarthinn giaict :
Rated voltage KV § 12 i\15 1750 24 . i
Power frequency withstand voliage KV i 28 38 38 80 B
fmpuylse withstand voltage, KY :.95.5.96\! 95 3125 =
Rated current e A i B30 630 i 630
kA L 62,5 :%25.: 50 1 50

SRR 7. ST S SO
Short time current 3 sec KA :.21 21N\...21.. 5 21
Nurnber of mechanical operations 11000 CO manual

Optional festures also availeble as relrofit
- Motor operation for load break switch
- Low voltage compartment / top entry box
- Base frame (290 or 450 mm) \
- Auxiliary switches
Load break switch position 2NO+2NC
Earthing switch position 2NO+2NGC
- Short circult and earth fault indicator
- Ronis key interlock
- External current sensors {CT) for monitoring
- Cable compartment covers
with window
with extra depth {double cables, surge arresters)
arc proof {if existing modules have interlocked cable
covers)
- Cable support bars, non-magnetic or adjustable

BAPHO C OPUMMHAJIA
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“4.3F- Switch-fuse disconnector |

AN

o~

Depth: 766 mm
Width: 325 mm
Height: 1336 mm

Standard features
- Three position switch-fuse-disconnector with upstreaearth-
ing switch mechanically linked with downstream earthing
switch
- Switch position indication for switch-fuse-disconnector and
earthing switches
- Operating mechanism with double spring for switch-fuse-
disconnector function
- Commen mechanism for earthing functions
- Fuse canisters for DIN type fuse-links., Only accessible when
sarthing switches are closed
- Fuse-iink / transformer rating:
12 kV, max 125 A, ABB type CEF fuse-links
24 KV, max 63 A, ABB type CEF fuse-links
# - Fuse tripping arrangement
- Optical fuse irip indication
- Cable bushings horizontal in front, interface A (200 series
plug-in) with integrated capagitor for voltage indication
- Cable compartment cover allowing surge arrester
- Busbars, 630 A
- Earthing bar
- Intertocking
Cable compartment front cover interlocked with
garthing switch
- Capacitive voltage indicating systems
VPIS (Voltage Presence Indicating System, acc. to
{EC 61958) with integrated indicator lamps

16 SafePlus modutes | Product catalogue
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Techmweal duty

Rated voltage - kWi 12t 15 1175 24

Power frequency withstand voltage KV i 28 38 38 50

Imputse withstand voltage kY i 95 85 as 125
Rated current i A1200 1200 200 | 200
Breaking cap
of A 20 i 20

Number of mechanical operations 1000 CO manpa!

g swiel dewnstiean / ‘\\
Peledvlage  Lwviv2 [ s TS 24
_I?ower frequency wi(hs_tg.rj_‘d YQ.'E?S,E.
E/laking capacity 1

i

Number of mechanicel operations 11000 CO mahyal

v Limited by high voltags fuse-finks

Optional features
- Bushings for connection of external busbars o\h{op of the unit
- Cable bushings
interface C {400 series belted)
Interface C (400 series bolted) combigensors with
integrated screen for voltage indicatisly and sensors
for current and voitage monitoring : :
- Signal (1NO) from internal pressure indicatory ire
nals {only one each SF tank)

Optional features alsc available as retrofit
- Motor operation for switch-fuse-dicsonnector
- Low voltage compartment / top entry box
- Base frame {290 or 450 mm)
- Auxiliary switches:
Load break switch position 2NO+2NC
Earthing switch position 2NO+2NC
Fuse blown 1NO
- Trip coil open
- Trip coil open and close
- Cable compartment cover
with window
with extra depth (double cables, surge arresters)
arc proof (if existing modules have interiocked cable
covers)
- Cable support bars, non-magnetic or adjustable
- Ronis key interlock on earthing switch

8gp 4o




44 V- Vacuum circuit-breaker

Depth: 765 mm
v Wiath: 325 mm
QJ Height: 1336 mm

Standard {eatures
- 830 A vacuurn circuit-breaker for feeder protection
- Two position double spring mechanism for vacuum circuit-
breaker
- Three position disconnector/earthing switch downstream
vacuum circult-breaker
- Three position single spring mechanism for disconnector/
earthing switch
- Interlocking between vacuum circuit-breaker and disconnec-
tor/earthing switch
- Switch position indication for vacuum circuit-breaker and
disconnector/earthing switch
- Self powered electronic protection relay with ring core CTs
on cables
- Trip coil (for refay tripping)
- Cable bushings horizontal in front:
interface C (400 series boited) for 630 A vacuum
circuithreaker with integrated capacitor for voltage
indication
- Cable compartment cover allowing surge arrester
- Busbars, 630 A
- Earthing bar
- Interlocking
Gable compartment front cover interiocked with
earthing switch
- Capacitive voltage indicating systems
VPIS {Voltage Presence indicating System, acc. to
IEC 61958) with integrated indicator lamps

Technical data

Rated voltage
Impulse withstand voltage

’_Breakmg capagcities:

Power fre quengy. withstand voltage

Rated current

short-circuif breakmg current

Number of mechanical operations 2000 {IO manuat

Carthing gwiich Sownstream

Rated voltage KV \1 2 i 15
frequency withsland voltage KV i 2B\ 38

_____ PYAIEIN

| 0% LKA

Short time current 3 sec KA i 91

Number of mechanical operations 1000 Cﬁ\@anuai

Optional {features

- Bushings for connection of ext emal usbars on top 3 the
unit

- Cable bushings

tnterface C (400 series bolted) co

\% sors with
integrated capacitor for voltage
sors for current and voitage monRoring

- Arc suppressor {for 630 A vacuum circuit-breaker only) with

signal (1NO) wired to terminals (only one eac SF, tank)

- Signat (1NO) from internal pressure indicator wirgd to termi-
nals (only one each SF, tank)

Optional festures also available as retrofit
- Motor operation for vacuum circuit-breaker
- Low voltage compartment / Top entry box
- Base frame (290 or 450 mm)
- Auxiliary switches
Vaguum circuit-breaker position 2NO+2NGC
Disconnector positior: 2NO+2NC
Earthing switch position 2NO+2NC
Vacuum circuit-breaker tripped signal 1NO
- Trip coil open
- Trip coil open and close
- Cable compartment cover
with window
with extra depth (double cable, surge arrestor) if
combi-sensors are used
arc proof {if existing modules have interlocked cable
covers) Bsip
- Cable support bars, non-magnetic Hoc OPUMIHANIA
- Ronis key interlock on dlsoonnectorfegnhlﬁ@S' itch

- Advanced relays type SPAJ, REF//and gthers:~ "\\
A




"4.5 81 Busbar sectionaliser

TeahmiLa data

Raled vollage PkV i 12 |16 (17,561 24
‘Power frequency withstand voltage kY i 28 38 38 50
impulse withstand voltage kv ¢ 96 95 a5 125

S i E A

Depth: 765 mm Depth: 765 mm
Width: 325 mm Width: 650 mm
Height: 1336 mm Height: 1336 mm

Busriser is needed
when Sl-module is
on right hand side of
Sk tank

Siendard features

- Three position lcad break switch with disconnector and
earthing switch

. - Operating mechanism with two separate operating shaits for

°  load break function and earthing function

- Switch position indication for load break switch and earthing
switch

- Busbars, 630A

- Earthing bar

Optional features

- Bushings for connection of external busbars on top of the
unit

- Signal (1 NO) from internal pressure indicator wired to termi-
nals (only one each SF, tank)

18 SafePlus modules | Product catalogue

_garthfault

Ratedourent 1A 1830630 630 630

pgg_i(ies:

Cacveload LA 630|630 630 630
B _‘gilosed loop

830 i 630 : 830 : 630
136 § 185 § 135 i 135
200 180 ; 150 @ 150

e S TN SN AN W
Makdng cagacty kA le26 ifs25 | s0 ¢ 50
Short time current 1 sec kAL 25 \ - - S
Sorimeamenase e w X TR ..
Number of mechanical operat‘soné 1000 CO mqnua) l::
Earlung swit \ .
Rated voltage KV 175 24 '
‘Power frequency withstand voltage KV i 38 50
Impuise withstand voltage 1 kY 95...95 1128
PRated current LA 63(}’%\630 630
Mekingcapacity . iKA623 1525 50
Short time current 1 sec i kA 8B\ - S

ime current 3sec KA 21 21 21 21

umber of mechanical operations 1000 CO mam.raN
Optional features also available as retrofil
- Motor operation for load treak switch
- Low vcltage compartment / Top entry box
- Base frame {290 or 450 mmy}
- Auxiliary switches
Load break switch position 2NO+2NG
Earthing switch position 2NO+2NC
- Ronis key interlock
BAPHO C OPUMMHA/IA




4.6 Sv- Busbar sectionaliser

!EZT:Z‘
Depth: 765 mm
Width: 6560 mm
Height: 1336 mm

Sv is always in combination with
busrise module (Br)

Standarg features

- 630 A vacuum circuit-breaker

- Two position double spring mechanism for vacuum circuit-
breaker

- Three position disconnector/earthing switch downstream
vacuum circuit-breaker

- Three position single spring mechanism for disconnector/
earthing switch

- Interlocking between vacuum circuit-breaker and disconnec-
tor/earthing switch

- Switch position indication for vacuum circuit-breaker and
disconnector/earthing switch

- Busbars, 630 A

Optional features

- Bushings for-connection of external busbars

- Signal (1 NO) from internal pressure indicator wired to termi-
nals {only one each SF_ tank)

Technical gata

- Rated voltage KV i 12 HIERES 17,5 24
Power frequency withstand voltage KV i 28 38 38 50
Impuise withstand voltage KV 95 : 95 | 95 i 125
Rated current A.630 | 630 ;630 | 630
Breaking capacities: H

short-circuit breaking current

Making capacity
Short time current 3 sec

Number of mechanical operations

Eartng swich
Rated voltage

Power frequency withstand voltage
Impuise withstand voltage

Making capacity

Short time current 3 sec

Number of mechanical operations

Optional featutes also available as retrofit

- Motor operation for vacuum circuit-breaker -,

- Low voltage compartment / Top eniry b

- Base frame (290 or 450 mm)

- Auxiliary switches
Vacuum circuit-breaker position 2
Disconnector position 2NO+2NC
Earthing switch position 2NO+2NC

- Protection relay (metering module is required)

- Trip coil for relay trip

- Additional trip coii

- Ronis key interlock on disconnector/earthing: switch

B‘ﬁF’HO C OPUTMHANA
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Depth: 765 mm
7 Width: 325 mm
Height: 1336 mm

Standard features
- Cable bushings horizontal in front, Interface C (400 series
bolted) with integrated capacitor for voltage indication
- Cable compartment cover allowing surge arrester type
Raychem RDA and double cable connection with ABB Ka-
peldon cable adapters
- Busbars, 630 A
- Earthing bar
- Capacitive voltage indicating systems
VPIS {Voltage Presence Indicating System, acc. 1o
IEC 61958) with integrated indicator lamps

Optuional fealures :
s - Bushings for connection of external busbar
* - Cable bushings:
interface C {400 series bolted) combisensors with
integrated capacitor for voltage indication and sen-
sors for current and voltage monitoring
- Arc suppressor with signal {1NO) wired to terminals
{only one each SF tank)
- Signal (1NO) from internal pressure indicator wired to termi-
nais {only one each SF_ tank)

20 SafePlus modutes | Product calalogue

Techracal dale

Rated voltage kv 12 i 156 1751 24
‘Power frequency withstand voltage kv i 28 38 38 50
Impulse withstand voltage © - LKV 95 1 95 i 95 | 126
Raled current A | 630 | 630 : 630 . 630
Short time current 1 sec -
Short time current 3 sec 21 21

Optional teatures also available as retrofit
- Low voltage compartment / top entry pox
- Base frame (290 or 450 mm)
- Short circuit and earth {ault indicators
- External current sensors (CT) for monitoring.
- Cable compartment cover

with window
with extra depth (double cable,s\fvaﬂe\
arc proof (if existing modules havejnterlocked &able
compartment)
- Cable support bars, non-magnetic or adjustable
BAPHO C OPUIMHANA
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48 De- Dig

3

{—

Depth: 765 mm
Width: 325 mm
Height: 1336 mm

Standard {eatures
- - Earthing switch
- Two position single spring mechanism
- Switch position indication
- Cable bushings horizontal in front, Interface C (400 series
boltedjwith integrated capacitor for voltage indication
- Cable compartment cover aliowing surge arrester type
Raychem RDA and double cable connection with ABB Ka-
beldon cable adapters
- Busbars, 630 A
- Earthing bar
- Interlocking
Cable compartment front cover interlocked with
earthing switch
Interlocking of compartment for cable test bushings
- Capacitive voltage indicating systems
VPIS (Voltage Presence Indicating System, acc. to
IEC 61958 with integrated indicator lamps

Optional featuias
- Bushings for connaction of external busbars
- Bushings for cable testing, incl. earthing device
- Cable bushings:
Interface B (400 series plug-in} (In = 400 A)
Interface C (400 series boited) with integrated voltage
divider for voltage indication and inje@raed sensors
for current and voltage monitori
- Arc suppressor with signat (1NO) wired|to termihals {only
one sach SF¢ tank)
- Signal {1NO) from internal pressure indi
nals {only one each SF tank)

tor Wired to termi-

ct cable conrection with earthing switch

Teobmcal date

Hated voltage RV E
Power frequency withstand voltage .~i KV

impulse withstend voltage ey
Rated current .

Making capagcity.

Short time current 1 sec

Shor! time current 3 sec
Number of mechanical operations

- External current sensors {CT) for m
- Cable compartment cover
with window
with extra depth (double T, surge arresters)
arc proof {if existing module has interlocked cable
compartment}
- Cabte support bars, non-magnetic or adjustabie
- Earth bar for surge arrester type Raychem RDA
- Auxiliary switches
Earthing switch position 2NO+2NGC
- Ronis key interlock

BAPHO C OPUTMHAJIA
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4.9 Be- Busb ar earthing . |

Techmoat dato

Rated voltage W12 115 17,6 24
fower frequency withstand voltage kV i 28 38 38 50
a5 a5 95 125
630 : 630 630 830
82,5525 50 50

Impulse withstand voltage
Rated current '

Making capacity

‘ ) Short time current 1 géc 25 - - -
K : | Short time current 3 seo kAT 21 21 i 21 i 21
; j— Number of mechanical Operations 10G0 CO manual

Depth: 765 mm
Width: 325 mm
Height: 1336 mm

tandard features
- Earthing switch
- Two position single spring mechanism
- Switch position indication for earthing switch
- Busbars, 630 A
- Earthing bar

Optional {eatures

- Bushings for connection of external busbars : }

- Signal (1NQ) from internal pressure indicator wired to termi- AN
nals (only one each SF -tank)

TR

Optional features also avaitable as retrofit
+ - Low voltage compartment / Top entry box
" _ Base frame {290 or 450 mm)
- Auxiliary switches
Earthing switch position 2NO+2NC
- Ronis key interlock

BAPHO C OPUTUHAJTIA
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~ 4.0 CB- Circuit-breaker module

Depth: 800 mm
Width: 6968 mm
Height: 1336 mm

Standard features

- 630/1250A vacuum circult-breaker

- Disconnector

- Earthing switch

- Bushings for connection of external busbars

- Motor operating mechanism, circuit-breaker

- Auto reclosing sequence

- Closing and tripping coil

- Combisensors with Interface C (400 series bolted)

- Low voltage compartment with REF541 or REF542plus

Optional features

- Signal (1NO) from internal pressure indicator wired totermi-
nals

Opticnal festures also available as retrofit
- Base frame (290 or 450 ram)

i i

% E g

Tennnical date

Rated voltage _ Ty 12 i 24
Power frequency withstand voltage KV 28 50
Impulse withstand voltage KV 95 126

Rated current

Breaking capacities:

Snort-clrcult breaking current

e current 1 sec

Shorttimecurenidsec  NWAL 21 i 20
130000 CO

Number of mechanical operations

R o

A selection of configurable functfons

Protection: “~
- non-directicnal overcurrent ;%t
- directional overcurrent protection,
- non-directional earth-fault protecti
- directional earth-fault protection

- residual overvoltage protection

- 3-phase thermal overload

- 3-phase overvoltage protection

- under- or overfrequency incl. rate of change, 5 sTaQes

Measurement:

- 3-phase current

- neutral current

- 3-phase voitage

- residual voltage

- 3-phase power and energy incl. cos phi
- transient disturbance recorder

Optional functionality

- Capacitor bank protection
- Capacitor bank controt

- Power quality

- Auto change-over

BAPHO C OPUrMHANA




- 41 1 M Metermg module |

1B
=[N

s

Depth: 820 mm
Width: 696 mm
Height: 1806 mm

y

24 SatePlus modules | Product catalogue

Ternnical oate

Rated vollage TRV 42 | 1B 1175 24
Power frequency withstand voltage kv i 28 38 38 50
impulse withstand voltage KV i 95 95 95 125
Raledcurent A...830 630 | 630 630
Shorl time current 1 sec kA 26 ¢ - - -
“Short time current 3 sec KA 21 © 21 21 ] "1

The M-module is a factory assembledMype tested air insulated
metering cubicle with conventional CTs ‘apd VTs. The M-mod-
ule is designed for CTs and VTs p!ere:én(;suiation distance.
The M-module is also designed for tagiff metering.And it can
work as a VT-module to supply powerka d indicate voltage if
without CTs.

Randard features
- 2 or 3 pes (has to be specified).cuyent transformegrs with ribs.
- 3 pes single pole voltage transfomm 2 pes double pole Vs,

- 6 pcs bushings Interface G {400 sene botied) with connec-
tions and external busbars for satel u@es on left and
right hand side. R N

- 3 pes bushings Interface G {400 Series bolteth
if the M-module is left hand side or Ii
module.

- Internal layout with CTs and VTs on left han
hand side dependent of power direction {has to
fied).

- Padlock interlocking to prevent access to live parts.

nly requirad
t hand side end

Voltage transformers

- Single pole insulated with measuring and earth fault wina-
ings.

- Primary voltage and frequency (50 or 80 Hz) has to be
specified.

- Secondary windings -~ / 110:/3/ 110:3 V or -- / 100:J3 /
100:3 V has to be specified.

Note: VTs can also be delivered without open Delta Eartfault
windings
- Double pole voltage transformers for line voltage measure.
- Secondary windings- 100V
- Burden / class has to be specified. )
BAPHO C OPUMNAHANIA
Current transforrers
- Single-core or double-core design.
- Secondary side reconnectable possibie.
- Primary current max. 600 Amp., has to{bmpecmed
- Secondary current 5 Amp or 1 Amp?’ Ras téfbe\ ecified.
- Can be blank to work as VT-moudule / class hag- tﬁg specified
P




5. Switchgear design
5.1 Outer assembly -

15 14

3-way SafePlus configuration consisting of cable switch, fuse-
switch and vacuum circuit-breaker

Upper front cover

1.Manometer

2 Nameplate module

3.8hort circuit indicator

4.Capacitive voltage indication

5,Load break / earthing switch position infdicator
6.Push buttons closs/open operation

7.Charged spring indicator

8.Self powered protection relay

8.Vacuum circuit-breaker position indicator

Lower front cover
10.Nameplate switchgear
11.Fuse blown indicator
12.Disconnector / earthing switch position indicator
13,Capacitive voltage indication

Cable compartment cover
14.Cable compartment cover standard
15.Cable compartment cover with i
16.Support bar (removable)

Side cover
17.Lifting lug
18.0Operting handle (standard on ri

Covers
Upper and lower front cover have a thickness df.3 mmaimin-
ium which is covered with a polycarbonate foil. Thése foils
contain the mimic diagram of the main circuit with the posi-
tion indicators for the switching devices. Background colour
forthese folls is light grey (RAL 7035). The upper front cover is
removable, The lower front cover can be opened..

There are four different cable compartment covers; standard,
with inspection window, arc proof, and with extra depth fopar-
allel cables. These covers are manufactured from 1.256 mm
aluzink {except the arc proof cover) and are powder painted
with colour RAL 7035. All cable compartment covers arere-
movable. Each module has a separaie cable compartment
which is divided from the others by means of partition walls.
These partition walls can also easily be removed, altowing a
comfortable access for connection of cables.

A vertical partition wall is fitted to dividethecablecormnpartiment{
s) from the rear side of the switchg&*ﬁ}?’;cjag main unit.

In case of an arc fault inside the SF tank, foﬁ%éfe‘ﬂ/ﬂy}w A
opening of the pressure relief in the bottom of the tank, this

partition wall will prevent the hot gas 5 r‘lg out from the
pressure relief to enter the cabie;’é?rﬁpﬁr-’km‘ég’t}\

Side covers are made of 2 mi|iirﬁét'é\lfﬁo’tﬁﬁlléiﬂ\;gi%fl and pow-,

der painted with colour RAL 7035. 1%
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5.5 Cable switch ;‘hédu le

=
The cable switch (C-Module} is a three position switch-
disconneclor and earthing switch using SF gas as an arc
quenching medium,
The switch position is close - open - earthed. in the open
position the switch satisfies the disconnector requirements.

C-module equipped with arc suppressor ienal equipment)
and cable test bushings (optional equipient).

BRAPHO C OPUTUHATIA
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The vacuum circuit-breaker {V-module) has vacuum bottles as

interrupters of the current,
In series with the circuit-breaker main cirouit is connected a

{rree-position disconnector / earthing switch.

The operation between vacuum circuit-breaker and discon-
nector/earthing switch is mechanically interlocked.

X
&

\;

BAPHO C OPUTMHANA
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The switch-fuse {F-module) has a three position switch dis-
connector and earthing switch identical to the cable switch
(C-module).

By means of the fuse tripping device it operates as a switch-
fuse combination, There is a double earthing switch which in
earthed position connects earth to both sides of the fuse-links
simultaneously.

Both earthing switches are operated in on gration, Thes-
witch-fuse and earthing switch is ically ih{eriocked to
prevent hazardous access to the ffuse-links, \

The lower cover which gives accesy to the fuse-links is also

- BAPHO C OPUTMHANA |




o 55 Cable bushmgs

interface C bushing (400 series bolted type) with ierminal for
capacitive voltage indication

T

TR

The cornection of the HV-cables is made by cable bushings.
The bushings are made of cast resin with moulded-in conduc-
tors.

In addition, a screen is moulded in to control the electrical
field and is also used as the main capacitor supplying the
voltage indicating systems.

ABB has produced bushings for SF, switchgear since 1888.
Up to cate production facilities and highly advanced robots
and test equipment ensure the high quality required for each
single device.

A very high number of units have baen instalied,worldwide in
distribution netwarks, power stations\and incustrial com-
plexes.

I

AN

Used together with full-screened connegtors an idea!l solution
for areas with a history of humidily oregniensation problems
is achieved. :

The bushings are designed accord‘\‘ §e ec EN 50181,
EDF HN 52-S-61 and |EC 60137.

There are 3 different cable bushings: .
- Interface A (200 series with plugiin contagt, In=2Q0A)
- Interface C (400 series with M16 Rolted contagt ?n\zGSOA)
- interface C (400 series with M6

grated voltage and current sensors |

inte-

For more details, please see chap

/

{ (E\bm: R
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5.6 Arc suppressor

30 Switchgear design | Product catalogue

The arc suppressor is an optimal quick-make short circuit de-
vice with a mechanical pressure detector that can be installed
with each incoming feeder inside the sealed SF, tank of the
SafeRing and SafePlus switchgear.

if an arc fault should occur inside the SF k the pressure-
detector of the arc suppressor will autorhatically trip the short
circuit device of the incoming feeden(s) within §%l‘\s;acon(*}s.
thereby transforming the arc fault into>a bolted fau(.\’

The arc is extinguished without any eqnissign of hot gases and
the bolted short circuit wilt be interrupt%y the upstream

circuit-breaker.

No links or release mechanisms are moutside the tank.

Corrosion and any environmental infige
vented, giving optimum reliabiiity.

are thereforepre-

The arc suppressor will operate for SO gurrents in
the range of 1kArms to 21kArms ang it'wi :
ated arc energy to less than 5% of the.arc energyleleased
during an arcing time of 1sec.

A signalling device (1NO) wili indicate local or remgte the trip-
ping of one or more arc SUppressors.

Since the system is self-contained, an internal arc fault will-
have no impact on the surroundings. No arc fault tests have
to be repeated in combination with channel release systems
or transformer stations. The costs of the cleaning work which
has to be done after an internal arc fault when the release flap
has opened, are reduced to zero.

BAPHO C OPUTMHANA
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- 5.7 Completely sealed system

SafeRing and SafePlus use SF~gas {Sulphur hexafluoride) as
“insulation and quenching medium,

The SF, is contained in a welded stainless steel tank, which is
hermitically sealed.

The pressure system is defined as a sealea\for life system
with an operating life time exceeding 30 years. The leakage
rate is less than 0,1% per year.

in order to guarantee a reliable and tight welding, all welding

work is carried out by computer contrelied Igbots.
Electrical and mechanical bushings pe%ﬁ{; the tank are

clamped and sealed to the tank by high quality O-rings.

The mechanical bushing has in additi haft which
connects the shaft of the switch to the onding shaft of
the mechanism. The rotating shaft isfsealad by axjouble set
of gas seals,

N
All SF -tanks have to pass a leakage
Leakage test and gas filling are done insi vacuum cham-

ber. The first step in the leakage test is to evacy tg all air
inside both SF -tank and vacuumn Oh\ m i
Then the SF-tank is filled with Helium

ultaneously.

Due to the characteristics of Helium tr@( will detect ab-

solutely all possible leakages. If the SF -tank pygses this test,
" the Helium will be evacuated and replaced by

”
The SF,-tank has a degree of protection of IP67, and can be
immersed into water and still maintain all high voltage funtions
in a setisfactory way.

BAPHO C OPUIMHANA
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5.8 Cable test bushings
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i

=

As an option, both C and De modules can be equipped with
cable test bushings situated behind the lower front cover.
This cover can be interlocked against the earthing switch to

avoid access to the cable test compartment before earthing
switch is in closed position.

When these bushings are mounted, cable insulation test can
easily be done according to the following procedure:

Principle sketch for testing:

1.Close the earthing switch after having checked the voltage
indicators

2.0pen compartment cover

3.Install the injection device onto the access terminals

4.0pen the removable earthing bridge™~~_
5.Perform cable testing

6.Re-install the earthing bridge
7.Remove the injection device
8.Close compartment cover
9.0pen the earthing switch

If the switchgear is not equipped with le test bushings,
cable testing is possible directly atthe cable connectors if

they are designed for this purpoSe, please follow the suppli-
er's instruction.

AN
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- 5:9' Mechanisms and interlocks

—

Mechanisms front view.
SF, tank with operating mechanisms

All operating mechanisms are situated outside the Skg-tank
behind the front covers with degree of protection of 1P2X.

This gives the opportunity of easy access 10 all operating
mechanisms if retrofit or service should be required. The
speed of operation of these mechanisms is independent of
the operator.

To prevent access to cable compartment befaré earthing
switch is in closed position, all mechanisms can as an option
be supplied with mechanical interlocks which make it impos-
sible to remove the cable compartment covers.

it will then also be impossible to operate load break / discon-
nector switch to open position beforg cable compartment
cover is mounted properly.

Each mechanism is equipped Vit pa%g device. When
adding a padiock to this devicevthe access g operate the
mechanism will be impossible. This device has three holes
with diameter 9 miifimeter.

All operating mechanisms are equipprd with position indi-
cators for all switches. In order t0\achigye true indication,

indicators are directly connefled {0 the operaling shalfts of the
lease shafts shown with

switchss inside the SF ~tank,
red colour on next page.

Operating handle has an\ang‘ reflex syste \ich prevents an
immediate re-operation of the’ Qch

m{h zinc and then olive
S

HM\

All steel parts have been e
chromated.
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5.9 Mechanisms and interlocks

G-mechanism

F-mechanism

34 Switchgear design | Product catalogue
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Cable switch inodule and busbar sectionalizer with load break
switch {C-mechanisim) ‘

The mechanism (3PKE) has two operating shafts; the upper
one for the load break switch and the lower one for the earth-
ing switch.

Both shafts are single spring operated and operate one com-
mon shaft which is directly connected to the three position |
switch {CFE-C) inside the SF-tank. Wheryboth load break

switch and earthing switch are in o stﬂ\é , the swiich
satisfies the specifications of discorigector. \

Due to the mechanical interlock betwepn the uppér and lower
opera-ting shaft, it is impossible to opeyate the load break
switch when earthing switch is in ea d position or operate

the earthing switch when the load breakgwitch is in closed
position. o

Switch-fuse module {F-mechanismy

The mechanism (3PAE) has two gfierall s\hafts; the upper
one for the load break switch an th%v\h\ne for the earth-
ing switch. \g

The upper one operates two sprin
for opening. Both springs are char
means of mechanical push buttons itis thémpossible to close
and open the load break switch. \ “

The opening spring is always ch \enthe load break
switch is in closed position and will'he realKto open the load
break switch immediately if one of the\ {V-fuse-links blow.
The blown fuse-link(s) has/have to be rfa}hcid before the
operator will be able to close the load breakswitch again.

According to IEC 60282-1, all three fuse links should be re-
placed, even if only one or two have operated.

; one for closing and one
\l .Qne operation. By
N}

The lower shaft is single spring operated. Both operating
shafts operate one common shaft which is directly connected
to the three position switch (GFE-F) inside the SF-tank.

Due to the mechanical interlock between the upper and lower
operating shaft, it is impossible to operate the load break
switch when earthing switch is in earthed position or operate
the earthing switch when the load break switch is in closed
position.

It wil also be impossible to get access to the fuse compart-
ment before earthing switch is in closed position.

BAPHO C OPUTUHAJIA




* 5.9 Mechanisms and interlocks

Vacuum circuit-breaker and busbar sectionalizar with circuit-
breaker (V-rnechanism)

These two modules have two mechanisms; the upper one
(2PA} with one operating shaft is for circuit-breaker and the
lower one {3PKE) with two operating shafts is for disconnec-
tor and earthing switch.

The upper mechanism has two 0 ting springs; one for
closing and one for opening. Qﬂ\

Both springs are charged in ond operatiol »@y means of me-
chanical push buttons it is then pogsibie to close and open the
circuit-breaker. The opening spring isalways charged when the

circuit-breaker is in closed positionand will be ready to open
immediately if the protection relaf gi¥es a trip signal.

However a quick reclosing is n
equipped with a motor operation
10 seconds.
The lower mechanism is identi¢ai {o the.Q
for Cable switch module.
There is a mechanical interlock between these two mechanisms
which prevents operating of the discognector and earthing switch
when the circuit-breaker is in closed po 'u% .

When the earthing switch is in closgd positiol lel be impossible to
operate the disconnector, but the Cil)bkk 1] n be closed for
testing purpose,

pogsible. If the mecharism is
r&%s’mg will take approx.

described above

BAPHO C OPUTMHANA
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 5.10 External busbars on topa

Qg [l e Bl HHES Riio B!

.. SafePlus consisting of two sections connected to each other
_ by means of external busbar kit

TE piilio UG gD

SafePlus with external busbar cover

36 Swilchgear design | Product catalogue

On the top of all SafeRing and SafePlus switchgear it is pos-
sible as an option to have bushings for connection of external
busbars on the left and / or right £

For a SafePlus switchgear cor{Sisting of &ply one mddule, only
one set of bushings on the toplig used.

When bushings are mounted on th }p. you will have these

possibilities: '

1.When adding a dead end rece%t to each of these bush-
ings, SateRing/SafePlus will be prégared for future busbar

extension. i \

s \
2.With an external busbar kit.%‘t POS:
more sections.

{o connecl two or

Normally, Since a 5-ways switchgsar is thg maximum size
within one common SF-tank, the busbar kitallows a configu-
ration with more than 5 modules. \

Actually, the maximum size within one common Sk -tank

can content6 modules in seme definite configuration, like
CCCCCC.

The instaliation of the external busbars has to de doneon site,
see separate manual for installation instructions, 1VBD0O06006
GB.

The complete extension kit and the dead end receptacles are
fully screened, earthed and insualted with EPDM rubber. This
makes = safe and refiable switchgear extension. In addition
protection covers are available as an option.

BAPHO C OPUTVIHASIA
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© 5.0 External busbars ontopa

SafePlus switchgear can also be configured fully modular. This
gives1250 A busbar rating. -

s T. The busbars between the modules and the end adaptersused
: on the left and right side are identical to the parts used in

B 3 2 A the previousexample. For the three modules in the middie a

e | special cross adapteris u

lE TE E oillio pilip

SafePius with a fully modular design

The length of the external bgba
ofmodules to be connected.

rg dependant of the type

SafePlus with one incomer (G- module), one Metering
) moduleM-module) and three fused T-offs (F-rmoduies),
;1 which are preparedfor future extension.

Top view

BAPHO ¢ OPUTMHANA

Top view with busbar cover mounted

_
)
C

Suag pm}h ]
A
LN

Wi, 2l '_'/};-,
Product catalogae= ?‘g\zitchgear de 7




6 Accessories
_frafme S

6.1 Base

When SafeRing or SafePlus are placed directly on a floor, the
height from the floor to the centre of the cable bushings is
595 milfimeter.
B '-';; if there is no cable trench, this height might not be sufficient
@ for proper installation of cables, It is then possible to install
] o the switchgear on an additional base frame.
g .. .
s = This base frame is available in two different heignts; 290 and
450 millimeter.
r inside the standard cable compartment for e vacuum cli-
BESE cuit-breaker it will be enough space for three syrrent trans-
7 formers for protection relay,
If an earth fault transformer or an extra set of current trans-
formers are required, an additionalb frame Is necessary,
please see examples on left ha ides
| \\_
The base frame has ooenings | entrance from the bot-
tom and from both sides. it is deliver it and has to be
‘ assembled on site.
Base frame Base frame Base frame \\
450 mm with 290 mm with 290 mm with -
earth fault trans- an extra set of earth fault
former and extra current trans- transformer i
set of current formers §
transformers \
* L S : Front view
] ' Rear view
BAPHO C OPUIMHANIA
"
Side view
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6 2 Low @éliégé compartment

Top entry box with A-meter and selector switch

co
S|

Side view

Top entry box seen from above when front / top cover
has been removed

Low voltage compartmen: with REF 610 protection relay

If motor operation, coils, auxiliary switches, self powered
protection relay etc. are mounted on a SafeRing or SafePlus
module, the terminal blocks and the wiring are located behind
the front covers.

However, an additional top entry box can be mounted on the
top of all SafeRing and SafePlus switchgear. Since the top

entry box is fixed to the sfde’govers of the SF_ tank, the total
width of the switchgear

5.
The top entry box allows enrance of the customer’s low volt-
age wiring from the rear side,\eft hand side and right hand
side.

tor operation etc.

Additionally all SafePiu§ Witc\:hgkw

voliage compartment.
This compartment may be equ[%e‘d with protection relays,

meters, position switches, t blocks etc.

p X \
The compartment is fixed %rs of the SF, tank
and must cover the total widthwof the sWitehgear.
However, each module has a sepatate hinged door, but there
are no partition walls between the m %D .
The low voltage compartment has the possibility of cable

entry from either left or right hand side,

be supplied with low

BAPHO C OPUIUHANA
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6.3 Motor operatjon -

Closing and opening operations of load-break switches and

. charging of the springs of the mechanisms for the circuit-
breaker and the switchfusecombination may be performed
with a motor operation. Disconnector in the V-module and all
earthing switches do not have this possibility.

All motors operate on DG voltage. If control voltage is either
110 or 220 VAC, a rectifier is integrated in the control unit.
Operating cycle for motor operation is GO - 3 min {i.e. it may

be operated with a frequency of up to one close and one
open operation everythird minute). Motors and coils can easily
be mounted to the mechanisms after delivery {retrofit).

Test voltage for tables below is + 10/ - 15 % for motor opera-
tions and closing colls and +10/ -30% for trip coils and open-
ing colls. )
The motor and coils can eagjly be mo

\ted to the mecha-

nisms after delivery {retro-fit).

N

Powe Sonsumippiian (W) or (VA LgeTeiion s i Peak stargsurndv! (A) Fuse
! Closing timaig; {0pening bmie(s){ (:N‘ )
24 922220 6-9 6-9 N N\, ___FB3A
150 4-7 1 4-7 13_\ F4A
go 6 - g e v
ae: go 6 . 9 -
80 6-9 6-9 1.7, F1A
Characierigtics of motar operation for F-mpdule >
! Opetating Wmes . NN
Rated veltage V) Powsr consumiption (W) or (VAL - - - - Paak slan cdyreni (At - Fuse
» Charge / Closing tmefs) | Opening g () AN
24 160 9-14 40-60 1 N\ F63A
48 200 59 L 40-60 13 N\ Fan
80 140 8-13 40-80 7 EaA
110 140 8-13 40-60 3 F2A
220 140 8-13 40-60 1 1.7 F1A
Charasterstics of inater apgration jor V-mndule
X . | Operation tines . - .
Rated volage (W ' Power consuraption (Wh or (VA s — Peak ctar cureent (AL Fuse
U Charge / Closing time{s} . Operung tine {1ig) )
24 180 10-17 40-80 14 i £ 8,3A
48 220 5-9 40-60 13 F4A
80 150 8-13 40-60 7 Fd4A
110 170 8-13 40-60 3 F2A
220 160 8-13 40-60 1,7 F1A

Characteristics of shunt trip coils, closing coils and opening coils for F- and V-modle

’ ) . Operation {imes _ifuse for closing colt Y2 {Opening coil Y1 ts
Rated veliage (V)iPower consumplion (Wi o (VA} = i - - - = Peak stad current {A) -
Ciosing time {ms}iOpening time (Ms) untused)
24 VDO 150 40-80 40-60 6 F3,15A
48V DC 200 40-60 40-60 4 F2A 5
60 V DG 200 /1 ho-eo 40-60 3 F1,6'A
110V DG 200 { / 40-60 40-60 2 FiA
220V DC 200 | { 40-60 40-60 1 FOSA
110V AC 200 i \40-60 40-60 2 FIA
230V AG 200 | /40-80 40-60 i F0,5 A
BAPHO C OPUIrMHANA
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6.3 M"cjton" gﬁé‘fatibﬁ |

5

SafePlus GFV equipped with various auxiliary switches, coils and motor operatio

/

17

1. Terminal blocks/control unit motor operation

2.Auxiliary switch S7, load break switch

3.Auxiliary switch S10, earthing switch

4.0pening coil Y1

5.Closing coil Y2

6. Auxiliary switch §9, fuse blown

7.Motor cperation

8.Relay trip coil Y4/ Y5 /Y6*

9.Auxiliary switch S9, circuit-breaker tripped signal

10.Auxiliary switch S5, circuit-breaker

11.Auxiliary switch S6, mechanism latched

12.Auxiliary switch S8, spring charged

13.Auxiliary switch $14, operating handle, vacuum circuit-breaker
14, Auxiliary switch $15, operating handle, disconnector
15.Auxiliary switch S7, disconnector

16.Auxiliary s/gh $18, cable compartment cover BAPHO C OPUIMHANA
17 . Auxiiary switck S20, arc suppressor

18.Auxiliary jswitch\S19, SF gas pressure

o type of protection relay, the V module can only"}"'

one of the relay trip coils. “
Proc;upi*c‘alalogue | Acce:
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6.4 'Trah:s‘fovf&'m er ‘DFOTéCf‘O ” B

SafeRing and SafePlus offer a choice between a switch-fuse
combination or circuit-breaker in combination with refay for
transformer protection.

The switch-fuse combination offers optimal protection against
shortcircuitcurrents, while the circuit-breaker with relay offers
better protection against low over-currents. Gircuit-breaker
with relay isalways recommended for higher rated transform-
ers.

Both SafeRing and SafePlus V-module is delivered with a
630A rated current,

Both for SafeRing and SafePlus the relay is a self powered re-
lay thatutilizes the energy from the CTs under a fault situation,
for energizing the trip coil.
The self powered relay can also be used for cable protec-
, tion andmore details on the different relays can be found in
* chapter 6.5,
Transformer protection with self powered relay.
Recommended types:.
- ABB relay type REJ 603
- SACE PR512
- SEGWIC 1
- Circutor MPRB-06
Important features V-module:
- Relay behind cover. No need for additional low voltage box
for theself powered relays used for transformer protection.

Typical for vacuum circuit-breaker protection:

- Good protection against short-circuits

- Very good for proteciion of over currents

- Small tault currents are detected in an early/stag

42 Accessories | Product catalogue

it isimportant that requiremen‘ts{é
60787 arefuifiled. in particular Anr

and transformer.

Correct selection of fuse-links for

former will give:

- Optimat protection of the transformer.

- No damage on the fuse-link's fuse-elements due to the
magnetizinginrush current of the transformer:

- No overheating of the fuse-links, the switch-fuse*combina-
tion or theswitchgear due to the full load current or the
permissible periodicoverioad current of the transformer,

- A transfer current of the combination which is as low as
possible, andless that the rated transfer current of the
switch-fuse combination.

- A situation where the fuse-links alone will deal with the
condition of ashort-circuit on the transformer secondary
terminals.

- Fuse-links that discriminates with the Iow-voifage fuse-links
in theevent of phase-to-phase faults occurring downstream
the low-voltagefuse-links.

By carefully checking that these rules are followed, fuse-links
from anymanufacturer can be used in combination with Safe-
Ring and SafePlusas long as the fuse-links are in accordance
with the requirementsdescribed in chapter 6.5,

BAIPHO C OPUIMHANIA
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0% Transiormer ratng (KVA} OLr
Un(V)i25 150 756 1100 1125 160 200 260 315 1400 {500 630 1800 11000 11250 {1600
3 186 25 25 140 50 50 80 100 i125 160 {160
33 16 25 05 40 50 50 63 80 100 125 (160
Als 110 18 25 125 40 40 50 50 63 80 100 1125 1160 f\\ 7 9KV
5 0 .18 25 @5 . .40 40 180 80 163 80 100 180 1180 e A
55 .58 18 ®. 25 25 40 .50 .50 63 80 100 L L \
8 6 118 6 5 2 25 40 40 150 50 180 1100 126 160 \160
66 6 6 16 25 125 25 40 40 60 50 163 180 1100 125 16O
o 8.0 10 18 25 25 .40 40 50 50 80
11 6 6 10 16 25 25 25 25 40 50 50 83 12kV
e % 8o e M8 e o5 126 15 40 40 IS0 16D
138 8 8 10 110 i 25 25 25 25 40 50 50
6 8 0 6 ; 26 25 a5 40 140 (50 17.5kV
4 6 6 .10 0 25 25 25 40 50
e e e 0o s 0 M40
6 B 8 6 110 126 25 40 24kV
6 8 6 & 10 25 25 40
- The table is based on using luses type ABB CEF
- Notrmal operating consitions with no overioad
- Ambient temperature -25°C - +40C \
1 20% Transiormer 12ting (KVA) \ CEF
Un (V) i26 50 75 100 1125 160 200 1250 315 1400 1600 630 1800 1000 1250 11600 )
3 16 25 125 40 50 163 180 1100 1126 160 :
33 16 40 180 163 80 80 100 1125
415 i10 140 40 50 63 80 B0 1100 11265 -
5 10 26 40 40 50 163 80 80 125 1160
55 16 25 125 40 50 50 100 125 1160
6 6 Rl 25 40 40 50 63 80 100 {125 {160
86 6 25 25 40 40 50 63 80 80 100 {125
10 6 16 25 25 25 40 40 50 63 80 80 125 1 T
11 6 16 25 25 25 25 40 50 50 80 80 100 {125 12kV
12 6 6 16 16 25 25 25 40 40 50 63 80 100 125
13,8 6 6 o e e e ias | o5 25 o5 40 80 150 180 180 1100
15 6. 6 10 10 16 16 16 25 128 25 40 40 50 63 80 100 17.5kV
17,6 6 6 3 10 10 16 16 16 25 25 125 40 50 50 63 80
20 6 6 6 10 10 16 16 16 25 25 26 40 40 50 83 180
22 6 6 6 6 10 10 16 16 16 25 25 26 40 50 50 63 24kV
24 6 6 6 6 10 10 16 16 16 25 25 25 40 40 50 63

- The tabis is based on using fuses type ABB CEF
- Normal operating consitions with 20% overload
- Ambient temperature -25°C - +40°C

BAPHO C OPYrHANA
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Fuse holder

SafeRing and SafePlus are designed and tested for fuse-finks
according to |EC 60282-1.

The dimensicns of the fuse-links have to be in accordance
with |EC 60282-1, Annex D, The fuse-links have to be type |
with terminal diameter equal to + 45 mm and body length (D)
eqgual to 442 mm,

The dimensions of the fuse-links can also be in accordance
with DIN 43625 and the length of the fuse canister is based
on the use of fuse-finks with length 442 mm, For installatian of
shorter fuses, {<24kV) a fuse adapter will be needed.
SafeRing and SafePlus are designed for fuse-links with striker
in accordance with IEC 60282-1. The striker must be of type

Fuse-link

“Medium" with an energy of 1 J and a travé{ of minimum 20
mm. The start force of the striker should be minimum 40 N.

Please note: When inserting the fuse-link
striker-pin must always face outwards
Fuse adapter has o be fixed to the fus
faces inwards in the fuse canister.

canister, the
fuse holder.
-link\gontacwhich

1600 kVA is the maximum size of distribu;o\ntr sformer
which can be fed from a SafeRing/ SafeE’I{s zwi{ehiusa
module. For higher rated transformers, weredpmmend our
vacuum circuit-breaker module with C Sﬁqe%ﬂion relay.

The below table shows CEF fuse-finks for tise in SafeRing/
SafePlus. For more technical data, please refgy to separate
catatogue for ABB CEF fuse-finks.

in order to find the correct fuse-link compared to thedMrans-
former rating in KVA, please see the selection table on previ-
ous page.

T Rated Raed e/D tvne Rated Raleo e/D

i voltage kY current A mn o voltage kV current A Tim

CEF 3,6/7,2 8 192/65 CEF 17,8 8 292/66 . . :
CEF 3,6/7.2 10 192/65 CEF 17,5 10 282/65

CEF 3,6/7,2 16, 192/65 GEFR 7.8 16 292/865

CEF 3,6/7,2 25 192/65 CEF 17,5 25 292/65

CEF 3,6/7,2 40 192/65 CEF 17,5 40 202/87
OEF 3,6/7.2 50 192/65 CEF 17,8 50, 292/87

CEF 3,6/1.2 63 192/65 CEF 17,5 63 292/87

CEF 3,8/7.2 80 192/87. CEF 17,5 80 442/87

CEF 3,6/7,2 100 192/87 CEF 17.5 100 442/87

CEF 3,6/7,2 125 292/87 )
CEF 3,6/7,2 160 292/87
CEF 12 3] 292/65 CEF 24 S 442/65

CEF 12 10 292/65 CEF 24 o 442/65

GEF 12 16 292/65 CEF 24 18 a42/65
CEF 12 25 292/65 CEF ‘ 24 25 442/65

CEF 12 40 292/65 CEF ) 24 4D 442/65

CEF 12 50 . 292/65 CEF 24 50 442/87

CEF 12 83 // I\ 292/65 CEF 24 83 442/87

GEF 12 80 292/87

CEF 12 100, ] \292/87 " BAPHO C OPUIAHANA
CEF 12 125 | ka2/87

44 Accessories | Product catalogue




6.7 Relays

SafePlus can be delivered with a V-module with 630A vacuum
circuitbreaker. This chapter describes the different choices
of protectionrelays and feeder terminals that can be used in
SafePlus. Theserelays require an additional iow voltage com-
partment.

Standard test procedure is functional test of trip circuit of the
retays. All customer settings must be done on site.

REF type feeder terminals are configured according to cus-
tormnerspecification for protection functions. Special control
requirements onreguest only.

The V-module-can also be delivered prepared for protection
relays.

This is defined in two types:

1. Trip coil and auxiliary contact.

2, Cut out in LV-compartment, trip coil, aux contact, wiring
and drawings.

This is applicable for relays defivered complete from our fac-

tory or ifwe have received necessary documentation on the

relay.

Other types of relays on request.
There are three main groups of relays deliveréd:

A) ABB feeder protection relays

B) Self powered relays

C) ABB feeder terminals type REF 54x

A) ABB offers a wide range of feeder protection relays.These
refays have been sold for a long period and have anexcel-
fent reputation for reliability and secure operation. These
relays have either 18-80VDC or 80-285VAC/DC auxiliar-
ysupplies and are connected to conventional CTs and Vs,

B) Self powered relays are suitable for rough conditions and
placeswithout possibility of auxiliary supply.SafeRing and
SafePlus can be delivered with different types tofulfil ali
relevant needs in a distribution network,

C) ABB feeder terminals, type REF 54x provides cosi-ef-
fectivesolutions for different protection, monitoring and
controlapplications.

The terminals enable the use of accurate and reliable current
andvoltage sensors as well as conventional CTs and Vs,

BAPHO C OPUIMHA/IA
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6. 7 Relays

Sing sore cunent uanelornets and eanh faul yanstordmeh

MPRR 06 transiormer protecton and cable pro-

{Ring core current transformer type

iCurrent range

tection Kit (salf powered) CcT1 15-112 A
Transiomer e ; SR S — Y4BA o e PR
SEG WICT ransionma orcestion and cable Ring core current transformer type‘ urremmrlénéé e T
pretenton Kit ssl powersal w2 116 - 56 A
Transtormer type W3 82 -112 A
(Thermal load capacity: W4 : \
: 2,5 x highes: rated current) WS o e \
Y
hon Kt tself powsred) 40/1 A \\
Transformer type 80/ A
/‘P-.é.iﬁt'l::: hal‘x:slom‘»e.! protection 2na Conle 170 Ring cor'e current. transform;; type }Curre'r;;(‘;ange o e
sur Kit (selt powered) CT1 8-28A \
Transformer type CT2 16- 56 A
oT3 32-112A
CT4 64 - 224 A \
cTs 128 - 448 A B N

Proizction relay standad CT's typical
Transformer type: class 10P10
Transformer type: class 5P10
Transformer type: class 58710
Transformer type: class 5P10
Transformer type: class 6P10

Ring_core current transformer type
SVA100-100-45
SVA100-100-45

:SVA100-100-45
SVA100-100-45

SVA100-100-45

.Haﬁio - burden
50-100-200/1 A 1,5/3/6 VA
150/1 A 4 VA Y
100-200/1 A 4 - 7 VA

300 - BOO/1 A 4 - 7 VA
400 - 600/1 A 4 - 7 VA

Earth fault transicrmer

Earth fault transformer, class 10P10, burden 0.5
~ 15VA dependent on selected ratio

Earth fault transformer, class 10P10, burden 0,5
~ 15VA dependent on selected ratio

KOLMA 08A1 {30 mm)

KOLMA 08D1 (180 mm)

Multi-tap secondary:
i50-150/1 A or 50-750/5A
iMulti-tap secondary:
i50-150/1 A or 50-750/5A
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6.7 Relays

ABB iredar protecon relays

Profecuch &g megs Kol Relay - , \
Type of faults  ERE device no, HEC symibol iProtsction function SPAJ %SP}\;\ SPAA KT’xﬁF R
140G imic 120G \e10 8217
Short circuits 161 .. i> Non directional overcurrent, low-set stage X Xy X
50/61/61B 1> Non-direct ional overcurrent, high-set stage X
§§0/51B 3 l > Non directional overcurrent Instantaneous stage/btockable
: 2 Two -phase non-directional overcurrent, low-set stage
21 >> Two-phase non-directional overcurrent, high-set stage
o > Non-directional earth fault, iow-set stage
1o >/SEF Non-directional earth fault, low-set stage sensitive
lo »>/lo-0> !}{ggjdirectionm earth fault, high-set stage
Earth fault o lo >-->/SEF Directional earth fault, sensitive, In=1A and 5A
67N Io 5-->/SEF iDirectlonal earth fault, sensitive, In=0,2A and 1A
67N 10 >> > Directional earth fault, high-set stage
_Uo> . Resndual overvoliage (SPAA 341 also high- set/ms\antaneous)
I Al> Phase discontinuity
functions  [62BF  iCBFP  iCircul-bresker fallure
Type of .31/21 Three-phase / two-phase current
measuremén‘\‘s o o Neutral current
current Degree of unbalance
Residual voltage
Auto-reclosing {79

» Available protection functions dependant of version

Salf powsted 16 lav

Functionslily Relay

Features S3cnption IEEE gswice o, (REJ 603 WIGH {MPRB- 26 PR51Z/P
Phase overdurrent {muiti-characteristic) 50/51 X X X X

) Shart-curcuit protection ) 50/61 X X )( B X

v_lv_jrotection Numnber of overcurrent elements 50/618 2 2 2 2

FUNCTIONS Earth fault current 50N/51N X X X X
Number of earth fault elements 2 1 1 2

Characteristic Overcurrent element DEFT,INV 1) IDEFT,INV 1) DEFT,INV 2) DEFT,INV 2)

curves Earthrfault current DEFTINY 1) iDEFT DEFT DEFTINV 2)
Trip indication X X {option) X X

Additional Electro-impulse . X X S X X

junctions input remote tripping {voltage) X 115 VAC/230VAC 1230 VAC 24VDC
Augiliary power, voltage (option) 230 VAGC 24 VDC
Rated secondary current wide range  iwide range wide range 40/80/250

Measuring circuit ] special CT  ispecial CT spacial CT 1A secondary

- Measuring range, start current 1> (A) 1.2 14,4 13,5 8

Climatic withstand  iSicrage temperature {°C) -40 ,.,+85 -40 ...+85 -40 .,.+8% -40 ,..+80
Operating temperature (°C) -40 ... +85 -40 ...+85 -40 ...+85 -5 ...+40

1 - Definite time overcurrent [DEFT) - Reststance inverse timeovercurrent (RINV)

- Normal inverse time overcurrent (NINV) - Characteristics of high voltage fuse-link (HV-FUSE)
- Very Inverse time avercurrent (VINV} . Characteristics of full range fuse [FR-FUSE) BAPHO C OPUr M AJIA

- Extremely inverse time overcurrent {EINV;
- Long time inverse time overcurrent LINV)

2} - Definite lime overcurrent
- Inverse characteristics, please contact us for further i

rTal
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ABR feeder terminals type REF 54x R. ._'42plus with integrated web-interface is a leader in the
SafePlus can be delivered with two different REF series feeder  development of feeder terminals. REF 542 plus has a sepa-

terminals: . rate display unit and does not need a build out frame.
REF 541 which is installed in the door of the low voltage Both REF units are configured according to customer speci-
compartment. fication for protection functions. Other configurations on

request only.

Typical canfiguration of V-module:
Primary eguipment. standard
- 630A vacuum circuit-breaker

\
- Disconnector
- Earthing switch
Additional equipment
- Trip coil (Y4)
- HR voltage indication
- Combisensors with 400 series interface
- Low voltage compartment g !
- REF 542 plus or REF 541
- Motor operation §
N\

- Earth fault transformer (sensitive earth fault)

BAPHO C OPUMMHASIA
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REF 841

Technology surmnmary REF 541 and REF542plus:
{configurable functions)

Protection:

} ) ' - non-gdirectional overcurrent protection, 3 stages
5 - directional overcurrent protection, 3 stages

- non-directional earth~fault protection

: - directional earth-fault protection
X :, f : - residual overvoltage protection
o el - 3-phase thermal overload

- 3-phase overvoltage protection N
- 3-phase undervoltage protecticn
- Under- or overfrequenzy incl. rate of change, 5 sti

Optional functionality:
: - Capacitor bank protection ]
' - Capacitor bank control
: - Power quality

Measurament:
Depth 765 mm - 3-phase current
Width: 325 mm - neutral current
Height: 1806 mm

- 3-phase voitage \§ ‘
- residual voltage ;
- 3-phase power and energy incl. cos phi

A :

- transient disturbance recorder

REF 542pius

1 N
Depth 765 mm
Width: 325 mm

Height: 1806 mm BAPHO C OPUrMHANA

L,

{

ity
I8

Buharcpoe

ﬁ,rpd&ct catalogue | Access
1Y AN




6. 8'_Czbmbiéér'}sor_ E

50 Accessories | Product catalogue

The combi sensor is a Interface C bushing (400 series bolted)
with three integrated sensors, It is instafled instead of the
normal bushing. The three sensors are one “ROGOWSKI" coil
for current measurement and two capacitive voltage dividers
drivoltage measurement and indication.

Technical specification, general

insulation level

24/50/125 KV

Rated short-lime thermal current 25 KA 1s

Rated dynamic current (idyn)

Rated continuous thermat current 630 A

Cabie length

Cable terminal

Twin-BNGC (TWE 1

62,5 kA (peak)

2,2 m (supplied for the
current and voltageSensor

NP2G Goldflash) \

Technical specification, current sensor

Principle

Rated primary current (ipr)
Accuracy limit factor

Rated primary current factor
Rated secondary voltage {Usr)
Rated burden

Accuracy

Technical specification, voltage sensor

Principle

Rated primary voltage (Upr)
Rated secondary voitage {Usf)
Rated burden

Division ratio

Accuracy class

ROGOWSK! coil

80 A

60

10

0,150 V (0,180 V at 60¥yz)
>4 MQ
Class 5 — using calibgation

factor Class 3 /10P60 \

Capacitive voltage divide
20:/3 kV
2,003 kV
>4 MQ
10 0C0:1
Class 6P

Technical specification, voltage indication

Principle

Capacitance C1

Stray Capacitance G2
Connection
Cver-voltage protection

Capacitive voltage divider

8 ~12 pF

15 - 40 pF

Cable with BNG plug

Surge arrester or additional
parallel capacitor is excluded

BAPHO C OPUTMHASIA
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' 6.:9 Cable térmihaﬁd

T

PRI

SafeRinQ/SafePius are equipped with cable bushings which
comply with Genelec EN.50181%), EDF HN 52-5-61 and {EC
60137 for termination of cables.

The following cable bushings are available:

Interface G with M18 x 2 metric lhieads

400 series, In = 630 A

Standard on C, V (in=6304), D and De modules; and jor top
extension

interface C
(Boited type 400 series)

AER

inlerface A with plug
200 series, In = 200 A
Standard on F and V modules (in = 200 A)

Interface A
(Plug-in type 200 series)

The installation instructions from the manufacturer of cable Where cables are not cdnnected. the earthing switch myst be
terminations must be followed. Be sure to lubricate the bush-  locked in closed position or the bushings must be fitted

ings thoroughly with the silicone supplied. dead end receptacles before the unit is energized.

BAPHO C OPUIMMHANA




6 9 Cable termination

All bushings are situated in the same height from the floor and  ings below show typical arrangements with cable connectors
are protected by cable compartmenl cover.. The three draw- for single and double cables.

-

\

N \
Arc proof cable comparimen
with double set & gcabl

Cabie terminations
cables or Elastimold.

= G 00 ]

The table below shows the net distance A in millimeter from cable bushing flange to the inner part of cable compartment coven

frarians A Interface B Inierfacs C irteriste U
200 sgres phug-in 1400 series plug-ad {400 series obolted) (60D sentes holteo)
Standard 400 361 360 369
With window s : ass T asa 362
Arc proof 377 338 337 346
Double cables 595 , 556 555 564

The following manufacturers of cable terminations are recom-
mended:

ABB Kabeldon

Stidkabel

Euromold/Elastimold

nkt cables

Tyco Electronics

Prysmian

3M

BAPHO C OPUTMMHANA
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6.9 Cable termination .

Kebeldon Screened Separable Connector from ABB

Benefits:

- No special tools

- Prefabricaied for simple and safe installation
- Minimal cable stripping

- Active pressure

= Compl'ete kits

Use:

Designed for XLPE-insulated 1- or 3-core cables with Al or Cu
conductors for 12-24 kV.

Supplied in kits of three.

Fits standard bushings type outer cone in accordance with
Cenelec EN 50180 and EN 50181.

Design:

The connector hood is made of rubber in three layels: inner
conductive layer, insulating layer and outer condyctive layer.
The connector mesets the requirements for being t ~proof.
The 250 A connectors is equipped with a mefallic part for
capacitive voltage check.

Supplied complete with adapter for cable, screv Cagle Iu

and connection to the bushing.

Diffrent accessoties Is also available liks:

- Screen separation kit for 3-core cables

- Earthing Kits for different type of cable screensy '

- Adaptor kits for small cables \

- Capacitive test points for the 400 and 630 A serieg\
- Paraliell coupling of kits \

- Equipment for safe-for-work

XLPE/EPR Gonductor cross sectioni .
Designation Rating Bushing type Prcture type
~ @ ram2 mma

S0C 260 TP 12.5~25.8 25-956 250 A iPlug-in @ 7.8 a
S0C 400 - 1 15.0 ~ 26.8 50 - 120 400 A Plug-in @ 14 b
SOC 400~ 2 21.4-34.9 150 - 300 400 A Plug-in & 14 b
SOC 6301 15.0 - 26.8 50 - 120 e3;oA Bolt M16 c
SOC 630-2 21.4-349 150 - 300 630 A Bolt M16 C
SOC 630 -3 315-142 AP s e SOH M6 BB o O DU AL A
SOC 630 - 4 31.5 - 42 g0 | 630 A Bolt M16 - oAPHOCOPYMMHATIA
SOC 630 -5 40 - 46 /isao \ 1630 A Bolt M16 d

“u [ Swearopn
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"‘6.9"@@\3{'@"térmihé’tidn -

12 WV Sepatetie -::-ru';rsc‘_ass nlerface A it garthing shield, N = 25QA
Manutacivrer ~ iDssignaticn \ \ {oansgzion 2l XLPE / EPR @ jinm]
3M  '93-EF 605-2/-95 Sins05 T~ 12.2-25.0
3M 82-EE 6156-2/120 120 19.8-22.8
sl  [S2-EE815°2/150 150 e 21,3:24.3 "
AB8 SOC250TP .. 12.9-25.8 )
Euromold . 12.6-18.7
Buromold 18.4-26.4
nkt cables . iEASW 10/25C 12.7-19.2 )
nktcables T lCE12:260 16.9-260
Prysmian 10.0-21.3
Stdkabel s
yco Electronics

/ For dynamic and thermal shont-circuil currents, please compare the values expected in your netwiork with the rated values
of the connectors from the different suppliers

12 )V Separadle connecto s mtariaoe G, 1 = BI0A

N ,
; I Catle companment with _\ \
Manusciuer Gondue- IXLPE 7 EPR . iaddinonet vauipment 1or dual ibuige Sirigle vable « ual wN\e‘ \Y\
Wy @ frram) (z cabie Arester sJrge artester :
nigw i % [ [ \;\r\ i % b
£ B i« IR @ iBaN_Cig<
38i3i3y 38 23 Badalss
8512588 85 0E ReUhngL
SS9 =2 iP® 02 80 LA l 3
58138 158 184 158 136NaBUAS
3M 93-EE 705- i50-05 15.0-23.5 1Y IKU 23.1+93-EE 705-6/-35 MUT 23 i \
6/-95 I~ Ny
3M 93-EE 705- 1120-240 i21.8-32.6 Y (93-EET1 8-6/150-240 MUT 23 o
6/240
ABB KAP 300U i25-300  :Flexible N _iNone o iNone .
ABB KAP 630 50-300 iFlexible N iKAP 830 P KAP 630-S XXX X X i aX X
ABB SOC 630-1 50-12¢  115.0-26.8 Y PG 630+S0G 630-1 Yes" X iX X X X X
. ABB SOC 630-1 50-120 :15,0-26.8 Y PG 630+50C 630-1 Yes? X XX X XX iX
. ABB SOC 6302 1150-300 121.4-34.8 1Y iPC 630+S0C 630-2 Yes? XX XXX X
ABB SOC 630-2  150-300 i21.4-34.9 iY PG 630+S0C 630-2 Yes? X XX X XX X
Euromeld 4007TB/G 05-300  :12.0-37.5 Y :400CP-SC+400TB/G 400PB-XSA X X ..
Euromold 400LB 25-300 :12.0-37.5 iY i400CP-SG+400TB/G 400PB-XSA iX X X
Euromold 430TB-630 25-300 112.0-37.5 iY 1300PB-630 300PB-108A X X X X X X X X
Euromold 4407TB/G 185-630 123.5-56.0 Y i440CP+ 440T8/G 400PB-XSA X X
nikt cables CB 12-630 25-300 :12,7-34.6 Y iCC 12-630 CSA 12 X iX XXX X XX
nkt cables AB 12-830 25-300 (12.7-34.6 N 1AC 12-830 ASA 12 X XXX X X EX X
nkt cables CB 24-830 400-630 i34.0-45.6 1Y iCC 24-630 (1250) or CC 12- iC8A 12 X X X X X X X X
(1250} 630
Prysmian FMCTs-400  70-300  (18.6-30.4 Y iFMPCs-400-12+FMGCTs-400 Yes? X X
Prysmian FMCTs- 70-630 i18.5-42.0 Y iFMPCs-400-12+FMCTs- Yes? X X
400/1250 400/1250 !
Siidkabel SET 12 50-8C0  115.0-32,6 1Y iSEMDK 13,1 IMUT 23 XXX X i X XX ‘
‘Stidkabel SET 12 50-300 (15.0-32.6 iY (KU23,2/23+8ET 12 MUT 23 X XXX X
Slidkabel SEHDT 13 400-500 i31.6-36.4..0Y :None KU33 + MUT X
, ) 5 ,.
Tyco Electronics  ASTI-L 26300 112.7.34.6 Y. iRST-CC-L RSTI-SA X% BHPHO ZOPUTIXHANA.
Tyco Electronics _iRICS 25.300  iFlekible /N None RDA XX N
Tyco Electronics RSTi-36Lxx  i400-630 :28(9-45.6 / iy IRSTI-66CP-M168+RSTI-36Lxx__iNone X

1) Combination wilh surge arrester possible with Eurermolff
2) Combination with surge arraster possible with Euromot
For dynamic and thermal short-circuil currents, please ¢;

554 with iKabeldon paraliel connector PC 630/250
GOPR-XSA

54 Accessories | Product catalogue




6.9 Cable termination

24 KV Sepacable conned

ianwiacturer

Designetion

\‘ Conductor [mn2;

XLPE 7 EPR & from}

o

93-EE 605-2/-95

1 2 2_25 0 daseinaran nae

3

S Tt s Caeses
ABB S0OC 250 TP
BUOMOI o s e SO ~
Euromold - iK158LR 18.4- 26.4
nkt cables EASW 20/250 S 17 O 25.0
Prysmian FMCE-250 {18.6-26.0 §
Stdkabel . SEW24 L R .- - P .
Tyco Electromcs IRSES i16-120 13.5-33.56 |
Separable carectors withoul earthing shield are nol recommended,
For dynamic and thermal snhort-circult currents, please compare the vatues expecied in
your network with the rated values of ths connectors from the different suppliers
24 WV Sepaave conrecte s mtarfare O wih esrliung shield. Bt = GEOA
iCabie comnprriment w*m &
Manufaclue Desigration Conduc- XLPE 7 EPR Asdiional & Single cat
1o 0 {mer) icable : riGsten
(2] {arangeTent Ei E! Ei E : é\\&e
o ® [~ Jte] =3 @ T
] & R, BN B 8
i nigy [ [ W iRy
cigi <igei il < /<
PuiBg:i0Y ®:iBaiy R O o
goiggiceied i BRIEENEE! 22
B¢i%5ia5i86 2RI 2E \x 5%
GeiEhiow 3B iSRiSRidwion
nnizoi<biod ind: 30 [#]4]
3M 93-EE 705-6/-95 i50-95 156.0-23.5 KU 23.1+93-EE 705-6/-95 MUT 23 X _X XX &
3M S5 EE Toeser g6 P40 21,8782 183EE 718-6/160-240 MUT 23 KRR TR TR TR TRON
240 ; )
ABB SOC 6301 50-120  i16.0-26.8 PC B30+50C 630-1 Yeal XX XK GX X
ABB SOC 830-1 50-120  116.0-26.8 iPC 830+S0C 830-1 Yes? X X XX XX X
ABB S0C 630-2 150-300 121.4-34.9 PG 830+S0C 630:-2 iYes! XX X XX X
ABB S0G 830-2 150-300 i21,4-34.9 PC 630+SCC 630-2 Yes? XX i X XX X
Eyromold K400TB/G 25-300 112,0-37.5 K400CP-SC+K400TB/G 400PB-XSA X X
Euromold K400LB 25-300  i12.0-37.5 K400CP-SC+K400TB/G 400PB-XSA X X X
_Euromold K430TB-630 25-300.  112.0-37.5 K300PB-63C 300PB-108A X iX X X X XXX
Euromold K440TB/G 185-830 _123.5-56.0 K440CP+ K44QTB/G 400PB-XSA X X
ikt cables CB 24-630 25-300  i12.7-34.8 GC 24-830 CSA 24 XX X DX X X X
nkt cables OB 24-830 (1250)i400-630 134.0-45.6 CC 24-630 (1250) or GG CSA 24 X X X XX XXX
; 24-830
Prysmian FMCTs-400 35-300 i18,6:35.3. . FMPCs-400-24+FMCTe-400, iYes® X X
Prysmian FMCTs-400/1250 i35-630  118.5-47.1 FMPCs-400-24+FMCTs- Yes? X X
. 400/1259
Stigkabel SET 24 25-240  115.0-32.8 SEHDK 23.1 MUT 23 XX X i X X KX
Sidkabel SET 24 25-240  :15,0-32.6 KU23,2/23+SET 24 MJUT 23 XX KX X
Stdkabel ISEHDT 23.1 300 31.9-34.6 KU23,2/23+SEHDT 23.1 MUT 23 X XXX X
Stigkabel SEHDT 23 300-500 {31.9-40.6 None KU33 + MUT X
. 33
Tyco Electronics | IRSTI-L 25.300  i12.7-34.6 . iRSTI-CC-L RSTESA XXX X XK X
Tyco Electronics _ RSTIE8Lxx 200-630 134 0<456  IRSTI-66CP-M16+RSTI-66Lxx None . { RARHONC-OPUTAMA AX

1) Combination with surge arrester po

2) Combination with surge arrester possible with Euromold 400PB-XSA

Separable connectors without earthing shield are not
For dynamic and therma! short-circuit currents, pleas;

nded.

ssiole with Euromgld 15694 with Kabeldon parallel conneslor PC 630/250




6.10 Capacitive voltage detéction / indication

\“ . .
Ea acitive voltage indicating system
Safeling / SafePlus can be supplied with twodifferent types of
capacitive voltage indicationsystemns: )

1, Voliage Detection System, type HR

SafeRing / SafePlus can be delivered with avoltage Detection
System, (VDS) acc. toEC 61243-5,

Portable voltage indicators, type ViM-1 andVIM-3 can be con-
nected to the couplingsystem interface, see below for details.
The VDS solution is designed and tested for reliable operation
in heavily poliuted andhumid environments.

2. Voltage Presence iIndicating System

SafeRing/SafePlus are normally deliveredwith a voitage Pres=

ence Indicating System{(VPIS) acc. to IEC 61858.

VRIS The coupling system has integrated voltageindicators (LEDs).
) The VPIS solution is the recommended

cholce for normal indcor operating conditions.

Coupling system \
VDS or VPIS are situated on the front of theswitchgear, cge
for each functional unit,

The voltage condition for each cable terminalis show E\)
separable (VDS) or integrated(VPIS) voltage indicaﬁr :
identification of the phases is achieved bylabels on

of the coupling system /voitage indicator.

Phase balance check
The coupling systems of both solutions VDSand
connection points for phasebalance checking.

If the VDS coupling systems have permanentlyconnecte
cators (VIM-3), thesemust be removed before phase balansg-
checking can be done.

Phase balance checking should be done
with a recommended phase comparator, typePCM, (for details
see below). PCM can beused for phase batance checking
betweenidentical coupling systerms (VDS or VPIS).

Particular care should be taken when phasebalance checking
is done btween differentcoupling systems.

In this case a universal Phase Comparator(VPC acc. to IEC
61243-5) is recommended.

BAPHO C OPUTMHAJA
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16,10 Capacitive voltage detection / indication

PCM

VIM-3

ViM-1

=]

FE1 type PCM

The PCM-FF1 comparator indicates phasebalance /unbal-
nce between two cubicles. Tobe used in capacitive Coupiing
systems, acc.lo |EC 61248-5 and/or IEG 61958,

Special {eatures: 7

No external power supply required.

Voltage indication by flashing LED.

Fully insulated system {IP 68) with cast resin,

Function test 230 V AC or test-equipment

“MAXTEST - 8"

Technical data:

Rated frequency 50 / 60 Hz \/

Length of test lead 1,4 m
Operating temperature -25 -+55 °G
Dimensions, w x h x d

{excl. connectors} 48 x 22 x 20 mm
Enclosure protection IP 68

Weight 40 g

e

The voltage indicators VIM 1 and VIM 3
are used with capacitive outlets based on
HR-system, to indicate high voltage in a
switchgear. VIM 1 and VIM 3 fulfil the test
requirements of 1EC 61243-5. The indicators
can be delivered in two versions:
VIM 1 for voltage indication in one phase at a
time, mobite unit.
ViM 3 for voitage indication in three phases,
prepared for permanent mounting in the
switchgear.

Special features:

No external power supply required
Voltage indication by red flashing LED's.
Fully insulated system (IP 88) with cast resin
and safety pin.

Function test: 8.g. test equipment

Dnmenslons VIM 1, Wx H x D (exci connec(ors) )

43 % 22 % 30 mm

“ MAXTEST - §"

TJechnical data VIM 1 and VIiM 3 :

Rated frequency S (B80/B0Mz

Tres_l';c;la \;oltage U_ _70 A o L o T

Treshold current i . '1 62 — 2 5 pA ) ] 48 2 3 :
Capacnty to couplmg system ) _ 74 - 88 pF o ]
Input nmpedance ofmdlcatq_r ) .35 »43'_2 MO L o i
Operatlng 1emperature o =25 - 465 °C o o ‘ ’ ) 5'
Enclosure protection P8 ‘ ;

Dimenslons ViM S W X HxD \exol connectors)
Welghl ViM 1
Welght VIM 3

'144x2&x30mm'

e - BAPHO C OPUIMHANA
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6.11 Short-circuit indicator -\ -

Except for fuse-switch and vacuum breaker, all load break
switches, earthing switchas and disconnectors may be

equipped with Ronis key interlock type EL11AP for one key or
EL22 for 2 keys.

A B
T T
A SR
T Lyt |
[ 421
A B
e
3 =5} I
| | == | |
R S
I Lo
A B

P — —
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Ronis key inlgrlocks can be used as follows: Two switchgear A and B

are connected to each other by cables, The purpose of interlocks is to

prevent closing of the earthing switch uniess the load break switch in
the other switchgear is locked in open position.

1) One Ronis key interlock will be mounted close to the op-
erating shaft of the load break switch in switchgear A. An
identical Ronis key interlock will be mounted close to the
operating shaft of the earthing switch in switchgear B, As
long as the load break switch in switchgear A is in closed
position, it will be impossible to remove or operate the
kay in the key interlock.

~

\

\

2) First you have to operate this load break switch in switch-

gear A to open position.
Then it will be possible to operate this key interfocg~and
turn the key which extends the focking bolt. This w
vent the access to the operating shaft of this joaf br
switch.
Then withdraw the key and insert it into the iden}i
interlock on the earthing switch of switchgear B.

al key

3) When the key Is inserted, you will be able o opgrate
key interiock and turn the key which will withdraw the
extended locking bolt.
“Then there will be access to operate this earthing swWitch
to closed position, As long as this earthing switch is in
closed position, the key will be captured and make it im-
possible to close the load break switch in switchgear A,

4) If the load break switch in switchgear 8 and earthing
switch in switchgear A are equipped with another identi-
cal Ronis key interiock which has a different key combina-
tion than described above, it will be impossible to make
an earth connection of an incoming energized cable from
neither switchgear A nor B,

by means of two identical Ronis key iBBREMRLSC GRUTMIHIRAA

on the earthing switch for the distribution transformer feeder
and the other one or the door in front o%ﬁ@@g{ormer.
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7 '-Ré_mofé control

Equipped with RTU (remote termination unit), the SafeR-
ing & SafePlus series switchgear can implement intelligent
application. Connecting all the IRMUs by a communication
network, it enable to monitor and controt the switchgear
remotely,locate and isolate fault automatically as well as the
system recovery. This will dramatically reduce the affected
area and duration of blackout, and realize the high reliability
and excellent power quality.

The SafeRing & SafePlus series switchgear units wots with
ABB's IDS distribution grid automation systerns featgring
standard-based open architecture and consisting of §ub-
stations and automation terminal modules. The automation
terminals employs a distributed modular design, an

ature

easy installation in a compact switchgear unit,

The automation systern of 1DS is available in 1
tions, 1DS-MMI and iDS-DAS. )

The remote termination unit (RTU) of DS is also avaia% I
two configurations, IDS-F86 and IDS-A814 are two ki of
IDS. R Qx
Integrated Control and Monitor Unit (ICMU)

The Safe series switchgear units may implerent intelligen

upgrading through the buiit-in IDS terminal modules {86 and
A814).

The RTU of IDS can be mounted in the RTU bay of Safe or
in the low voltage cabinet on top of the Safe switchgear unit.
Every RTU module inciudes a RS232 interface and a RS485
interface photoelectrically isolated to each other. The R5232
interface is provided for field testing and R8485 for remote
communication. MODBUS or IEC60870-5-101 (DL/T634-
1997) protocol may be leveraged in the communication with
any remote site,

BAPHO C OPUTMHANA
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7. Réemote control

E
=
B
=

IDS-Fe6

Standard feature set:

- Design for three-way switch unit

- MSP430F1612 hardware platform: high velocity, low work
consumption, rich resource

- 16 binary input, 1500 VDC of isolation voltage :

- 8 anolog input, including 4 current values (5AAC), 4 voltage
values (1*24VDC, 3*100VAC/220VAC)

- 6 binary output {remote control, for up to 3 switchingN
tions), C-form relay, 260VACBA/3CVDCBA ]

- 1*RS485 interface for remote communication up to 1,200m

- 4 alternative baudrales: 9,600bps, 4,800bps, 1,200 bys and
600bps

- CAN main line communication with Hilon B stipulationweloc-
ity rate is 10, 20, 50, 100, 250, 500k bps

- 64 SOEs

- Operating temperature: -25~+70°C

- Operating voltage: 24VDC+20%, 5W

Optionat:

- Energy counters

- 4 telemetry counters (digit adjustable)
+BCD code analyzer §
*Double telemetry

BAPHO C OPUTUHANA
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2 7 ;‘Réhﬂ'o'te' control -

=
=

inteligentsubstation 10S-DTUST

Standaird funchicns:

- Designed for 5-way swﬂchboarc.

- Directly view and operate on interface plate;

- TMS320F2812 hardware platform, dual CPU system, guick
response;

- Can be used for the power system of single bus with a sec-
tional switch;

- 26 digital inputs, single remote signaling, isolation voltage
1500 vDC;

- Analog input: 3*5 currents (BAAC, 1AAC optional), 6 AC volt-
ages {3*100VAC, 220VAC opticnal), class 0.5;

- 2 DC voltage inputs, 10-36, class 1.0,

- Each pair of 2 current and voitage inputs co-wopK'to imple-
ment electricity vector calculation with precision\being up to
class 1.0;

- 13 digital outputs (time remain adjustable), C-type\contact,
250VAC8A, 30VDC8A;

- 1 RS485 COM port for remote communication
of up to 1200m;

-5 optional communication rates: 1200, 4800, 800\ 18200,
38400 bps
- Integrated CAN bus interface, Hilon B Protoc
20, 50, 100, 250, 500k bps; :

- Front RS232 interface for local debugglng,

- 80 SOE sequential event records, 20 local SO

- Temperature range: -15°C+70°C;

- Two optional operation power supplies: 24VD \12&‘/0, 12w,
or 85_265V AG/DC,15VA, DN )

g

arange

Expanded function:

- 5 digital pulse counts, 65535 each;

- 4 remote signal shifting techniques: 85535 each;

- Refay output hold-up time adustable: 0.2-99 s; \
- Anailogue limit alarm functionality.

intelligent substation 1D5-MM

Features:

- PC104 busbar architecture

- 100MHz, 32-bit CPU

- VXWORKS real-time embedded OS

- Software and hardware watchdog

- 2*R8232 interfaces for communication with upper-level
management system

- Implementing two communication plates for terminal com-
munication, optional function combinations:

BAPHO C OPUIMMHANA
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V. " 7 | Remot_é'. C_Oﬂ‘tfol | s ;

Coin- Coni- G- Com- Con- (,

Leradion pemabon Zion2uan 2ipraton 4isination Sibination &
1 Profi- 1Profi-

Slot1 4 RS4856s 2CANs  i4R8485s :4RS485s

e bys DP bus DP
1Profi- 1Profi-

Slot2 4R5485s 2CANs 2CANs i2CANs

bus DP bus DP

- Communication protocol: DL/T451-91, I[EC60870-5-101,
MODBUS, SPA, IEC60870-5-104, Hilon B

- Real-time multi-task processing

- BIT at power-on

- Automatic fault location, isolation, and restructuring of 2 typi-
cal single rings

- 6.4-inch color LCD hard connected to PC

- LCD automatic/manual turn-on/off

- Keypad, mouse, floppy disk drive, etc.

- 5 alternative baudrates: 8,600bps, 4,800bps, 1,200 bps ,
19,200 and 38,400bps

- Nonvolatile SOE

- Operating temperature: 0~+55C

- Operating voltage: 24VDC+20%, 25W (excluding
monitor)Intefligent substation IDS-MM!

Cplional:

- LCD featuring wide temperature range: 50W, -25~+70°C
- No LCD: -25~+70°C

- SNMP trap (RTU cooperation needed)

- Other communication protocols

- 2*MMlIs cascading

- Automnation of 2 additional rings

~ Inter-MMI ring control

82 Remote control | Product catalogu

Mutti-function Substation 1DS-DAS

Feawres: .

- Standard industry processor

- Windows 2000 0OS

- Software and hardware watchdog

- 2*RS232 interfaces for communication with upper-level
management system

- 12*RS485 interfaces for communication with lower-level
management system

- Communication protocois: DL/T451-81, IEC60870-5-101,
MODBUS, SPA, IEC80870-5-104, Hilon B

- Real-time mutti-task processing

- Autornatic fault location, isofation, restructuring of 8 typical
single rings

- 4 alternative baudrales: 9;600bps, 4,800bps, 1,200 Hps and
600bps

- Nonvolatite SOE

- Operating temperature: 0~+40'C

- Operating voltage: 220VACx10%, 200W

Opticnal:

- NMP trap (RTU cooperation needed)
- Other communication protocols

- Cascading of two substations

Other automation terminal moduie
1DS-A814,IDS-5/B8,IDS-C6/VE.

For more functions piease refer to 1DS Moenitoring
tern catalogue published by ABB High Voltage
Co.,Ltd.,Beiiing.
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8.2 Floor and wall fixing including cable entry

Sy

Distance between two units which are con

nected to each other by means of external\ll
busbars

® indicates cable entry

) Top extension - 8 mm / 81 mm
Side extension - 14 mm / 87 mm

\

N
N

Unit P A in
1-way 281 i an
y | ' ‘ : 2-way 606 : 696
S Reane : Co— : 3-way g31 t 1021
4-way 1256 ;1346
5-way 1581 i 1871

3-way unit with cable bushings interface
C (400 series bolted) for module 1 and 2
and cable bushings Interface A (200 series
plug-in) for module 3.

® Indicates cabie entry BAPHO C OPUTUHANA

Floor and wall fixing including cdbte gntry
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8 8 Low voltage compdrtmem thh rel y

Low voltagengon

Rent with refay

4280 _>i “11 0

[ee N}
cC OO0

—

Low voltage compartment with REF 542plus

i

Low voltage compartment with REF 541

_>' 30

Low voltage compartment with REF 610

BAPHO C OPUIMHANA
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8.4 Floor and W.'a-i | ﬁ‘y';i.h i}ﬁg’:l‘pjdmg _'C_ab'lé entry

Todeniry box

e EE— 6?6 . ! \ \ 4~260—>Il
u ‘ o

1460

i 13

Top entry box with ammeter and posi- Top entry box - side view
tion switch

§Q

BAPHO C OPUIMHANA
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8.5 Low voltage compartment with relay

N

» ko, External busbars
1 J_l i 1
B ,
i
A \
1591 1661
{
|
|
¥ ¥
External busbars Prepared for future extension with R
dead end receptacles h
i-'—-.m —le- 250 -4 i) j g E \
- r—s r‘-‘nyT_l T : 2 s
= &f_—n 315
1 [ I‘I I‘ :
BRI
1466
1651
BAPHO C OPUTMHANA
Y,
Busbar cover ‘ Product catalogue | Dimensions 1\

N\

S
Produc?‘@halggue,i ’Dimer.sio

_____ 4



8 65 Base fra"neo -
8.7 Spemal Cable comp 1rtmem covers

rames
: N 1786 .1626
1045 -.__1
j : » 885 |
[l o
f l 3 W O Y

Base frame, height 450 mm Base frame, height 280 mm y
Special cable compartment covers \’\x
) Q o

195 56

660

//7 o _ : BAPHO C OPUrMHANA
/ | .

Cable compartment cover fgr para %ables Arc proof cable compartment cover

/
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9. Lovv voltage compartm ent Wlth relay

JEs and stanvards

SulePmg and SafePlus are manufacwied snd tested in accordance with theest vaxgion of:

IEC 60694 Common specifications for high-voltage switchgear a‘dd controlgear standards
IEC 82271-100 High-voitage switchgear and controlgear -
; Part 100: nghnfot\age alt i

cakers

’ IEC€:2271-102 ngh vollage swuchgear and controlgear -
Part 102: Alterrating current disconnectors and ear'mmg swatf‘hee
'IEG 62271-;6.5“ ‘-lqlgh—\'oltage switchgear and controlgear - S
Part 105 Altemaung cu.renl switch-fuse commnauons
!ECGEQ?IQOO H ngh vcltage swntchgear and controlgear -
: Part 20:) A C 'neta! enclosed swotc 1gear and contreigear for raled voltages above 1 kV and up to and mcludrng 52 kV
'IEC 60205 1 T ngh Vol tage swnches Part \ Swnchns (or raled voll“e‘)-ées above 1 kV and Iess lhan 52 kV o
IEC 60520 T .Degrees of protection prowded by enclosures (IP code) I /\ o

V\ \J

BAPHO C OPUTMHASIA




9.2 Safefling, electrical data

.

SafeRing - Ring Man Unit, electrical data

Electr.oal dala and service condiliong :
1:Rated voltage Uk 12 15 : 17,6
2;{Rated power frequency withstand voltage Uy kV 28 38 38
- across disconnector KV 32 45 45
3{Rated lightning impulse withstand voltage iU, kv i 95 B 35
- across disconnector URPUDRONIOS. DR -, AU SRR Ly .10 230
4 Rated frequency ) B 50160 i 50060
5:Rated nermal current (busba[‘g_)m ) I . 839 630
6:Rated normal current (cable switch) T o 630 630
7;Rated nomal current (swilch-fuse-disconnedtar) . T .o L B G
8:Raled normal current (vacuum circuit-bi 1_<er) 200 200
9iRated short-time withstarlq current . . 213 169 :
10 '}.?aled duration of ShOft—CierL}I{ o ST - 3 3 I_
11iRated peak withstand current 52,5 40 £
Making and breaking capacities Cw}%odu(_ew: I
 12iRated mainly active load breaking current 630 630
" 43! Number of operations for mainly active load breaking i 1060 oo Y
14:Rated dislribution line closed-loop breaking current 630 630
. 15 Rated no-foad transformer breaking current o 20 20
TS Rated single capacitor bank breaking current 135 135
17:Rated earh fault breaking current 150 150
" "18iRaied cable- and line-charging breaking current under earth '
fault conditions [ 115 87 87
19:Rated short-circuit making current 1 KA 52,5 52,5 40
Making and breaking capacities F-module: o
20:Rated mainly active load breaking current I3 A 200 200 200
21iNumber of operations for mainly aclive load breaking n 100 100 100
22:Raled no-load transformer breaking current l, A ¢+ 20 20 20
23;Rated making capacity 2 il KA L 21 21 16
24;Raled making capacity (downstream earthing swilch) I kA 12.5" 12,5 12,6 12,6
25iRated short-time-current ({downstream earthing switch) 1 KA 5 5 5 5 \
26iRated duration of short-circuit t s 1 1 1 1
Waking and breaking capacities Vemodule: LT
27:Rated mainly active load breaking current 1, A 200 200 200 200
28:Rated shorl-circuit breaking current I KA 16 : 16 16 16
29:Rated cable-charging breaking current A A 31,5 31,5 31,5 315
~30iRated short-time current (earthing switch) h KA 16 16 16 16
31:Rated short-circuit making current {earihing switch) I KA 40 40 40 40
32iRated filling level for insulation P iMPa 0,04 0,04 0,04 0,04
Service conditions for indoor equipment according to
IEC 60694
Ambient temperature ¢ :
33;Maximum value c °C +40 +40 +40 +40
34iMaximum value of 24 hours mean °C +35 +35 +35 +35 :
35 Minimum value e 25 25 25 25
36!Altitude for instaliation above sea level 9 —~ m 1500 1500 1500 1500
37iRelative humidity / \ max 95% max 95% max 95% max 95%
i oo ied by S vehg il BAPHO C OPUTVHANA |

3) Valld with Interface C bushings (400 series bolt
4} Derating allows for higher maximum temperajdre
) For installation above 1500 m, reduced gas/bregéure ip required
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/9.3 SafePlus, electrical data.

SafePlus - Gompsct Switchoea. Glacincal 3ata

Electtical dals and SErves COralins

1 iRated voftage

2 Rated power frequeﬂcy wlthstand vo ge

- across disconnector

Rated lightning mpulsa ithe

s g

Product calalogue |

2001) [T e00%) | t001) o 12001)
o] Raled normal current (vacuurn cucu:l breaker) 200/630 200 /: 630 . 200 / 630 o 200/ 630
‘Rated short-time withstan 257213 :i213) 213) "i21)
= . .
13 “Rated mai y o HTR
14 h Nurmber of oper?t(ons for mainty actwe load b eakiné v n
i lbuu ) ime closed current - 12a A
17 iRated single capacntor bank breakeng current l4c A
18  iRated earth fault breaklng current Ba A
Rated cable- and fine-charging breaking current under earth fault A
19 conditions 5
2 Rated short-circuit making current Ima kA
Making and breaking capacilies Es module
21 Rated mainly active load breaking current H A
22 iNumber of operations for mainly active lcad breaking n
23 :Rated no-load transformer breaking current 13 A
24 iRated making capacity 2} Isc kA O\
25 :Rated making capacity {downstream earlhing switch) Ima KA 12,6 12,5 12,5 12,5 )
26 iRated short-time current {downstream earthing switch) Ik KA 5 5 5 N
27  iRated duration of short-circuit tk  is 1 ) 1 1
Making and breaking capacities V-module: .
28 iRated mainly active load breaking curent I1 A 200 /630 i200 / 630 200 / 630 200 / 630
20 :Rated short-circuil breaking currenl Isc kA 21 21 16 18
30 :Rated cable-charging breaking current ic A 31,5 31,5 31,5 31,5
31 iRated short-time current (earthing switch) Ik KA 21 21 16 16
32  iRated short-circuit making current {earthing.-switch) Ima kA 52,5 i52,5 40 40
33 iRated filling level for insulation Pre iMPa 30,04 50,04 0,04 0,04
Service conditions for indoor equipment according to 1
IEC 60684
Ambient temperature 4) ;
34 iMaximum value °C +40 1+40 +40 +40
35  iMaximum value of 24 hours mean °C +35 435 +35 +35
36  iMinimum value °C -25 .08 -25 -25
37 iAltitude for instalfation above sea level 5) m 15C0 -:;1500 1500 1500
38  iRelative humidity max 95% max 95% max 85% max 95%
1) T-off fuse module: depending on the current raling of the fuge
2) T-oft fuse modute: limited by high voltage fuse-links
3) Valid with interface C bushings {400 series bolle type} ony
4) Derating allows for higher maximum temperatife
5) For installation above 1500 m, reduced gas pressure I required
BAPHS C OPUINN
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94 SafeR in g‘iafjd SafeP! us, gene al data -

=

General data, enclosine and dimensions

-

errsarnae® 4veger (sin tee s meseebiidNeds 6y besns e IEC 6227‘1 -200
Number of phases ’ 3

Type-tested RMU and CSG o Yes
Pressure test on equipment tanké)' _.:o_ma'mers L 2.64'5:5{ abs -
’ et e reli.e'l 5 NI ot g oo
insulaling gas s e . ”
Nominal operating gas pressure i
iGas jeakage rate / annum T m———
Expected operating fifetime o
10 Faclilities provided for gas monitoring o
Material used in tank '(VZ'IVZ};\VSVlYUCtiOI'\“

Metal-enclosed switchtigar and cOrirolgear according to
Type of ring main unit (AMU) and compact switchgear (CSG) Eﬂ Onrolg =

PO NI A S [SH

"iStainless steel sheet, 3 mim
Earth bar (external) e T g mee Gy
s b‘glb_tug_}{pension S s sw———s

o Overall dimensions of the fully assenibled RMU
15 ewayunlt

CSG (2, 3 and 4 way units as RMU} with additional height for op- 1 \
tional low voltage compartment (470mm) - :

1B wayunt o T8

gh e | g e 1671
20 Distance between units when externsl extension is used 8 mm

21 Distance between units when side extension is used 14 mm

{
N
i
. LS
Y ~
% 3
N

Y

BAPHO C OPUMMHANA
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9.5 SafeRing and SafePlus, general dafa,

Gnaations, degres of mataston ang cotours

Means of swnch Lperatnon )

) ‘Means oi fuse swnch/cncu breaker operation

Separate hand!e & ; B
separate handie and push 6:: Ebns

Rated operatmg sequence of circuit-breaker {(V-module)

O -3 min —~CO - 3 min - CO

Rated operating sequeq_cg_‘c_)'f circuit-breaker {CB-module)

R v b L1 e 5L

Total opening time of circuit-breaker
ak
operatronb of bWIlCh

| iapprox, 75 ms

"i7000 CO

Mechanical operatnons 0{ earlhmg swnl,h

f@imiNia i~ Wit

hanical operclnor\s of circuit-breaker (CB-module)
r\nup\e sw1tcn~d:sconnec\or and earthing switch

1000 CO

connector and e

12 ated _operations c»>_r_1“short circuit current {class £3)

13 o ated operations mai

igh voltage live parts, SF tank

%
16

17 rotection class of fuse compariment

CO\’EFS

PAL 7035

19“ 1 cable P se srrmmasraeas e ssssssassaras sessbissesies <8

RAL 7035

Fuses, cable compattmant ‘
1 Standard fuse-tink length {442 mm, Shorter fuse hnks can be used wnlh fuse adapler i
2 Standard dimensions iAccording to DN 43625
377 Maximum size 12kV 125 A
27 Maximum size 24KV 63 A
) Cable box for heat shrinkable termination:
5 Phase to phase clearance 107 mm
6 Phase to earth clearance 54,6 mm
7 Phase to earth over insulator surface (creepage) 120 mm
8 Type of cable termination adaplers Elbow or T-connector
BAPHO C OPUIMHANA

]
Productnala Q\e l Technical data_7
"\\,, X
‘(.'L




= 9 6\/Velg ﬁt‘j’(ab_le'

T T T

N o
" SaleRing/SalePlus V moduts s SaleRing/SatePlus C moduls
o - . 1
S 2000 5
= 2
E 2
g 2
‘s o
S 1000 b=t =
=2

800

600

400

200 1=

100 |-
80

&0

2 -

3t St s oA 5 :
0.5 06 0,81 3 3 4 & B 10 1621 30 40(kA) §8 i 2 3¢ 8 B 23 A
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Weight table

The units are delivered from the factory 1eady for mstaliation

taximum weighis ior standard SafePing:

2-way DV 300 kg 2-way DF 300 kg |

3-way CCV 450 kg 3-way GCF 450 kg

4-way CCCV 800 kg 4-way CCCF 600 kg

3-way CCC 450 kg " i4-way CCFF 600 kg

4-way CCCC 600 kg 5-way CCCCFF 700 kg
8-way CCCCCC 750 kg

SatePlus

Standard 1-way ‘ 160 kg

2-, 3- and 4-way e as for SafeRing

5-way / 750 kg

M — metering module / / 260 kg

4

74 Technical date | Product ca\a) que,




10, Environment "

Erwvnonrretal Declaration
Life expeciancy ol product
The product is in compliance with the requirements denoted by IEC 62271-200. The cemga incorporates a life span under
norma “indoor service conditions” IEC 606894 subclause 2.1.1). The switchgear is gas-tight and classified as sealed pressure
system*) with an expected operating life exceeding 30 years and a diffusion rate of less than 0.1 % per year (IEC 60694 sub-

clause 5,15 and annex E), Referring to the filling pressure of 1.4 bar, the switchgear will maintain gas-tightness and a gas-pres-
sure betier than 1.35 bar**} throughout its operating life.

") No topping up required during operating life *) at 20°C

\Weghn S320hg  iRenyoks L Envirnrumertal eferts b rsovile £ ause progesues N
132,80 kg Yes Separate, utiiise in favour o( new source (ore}
Yes Separate, ut hse in favour of new source (ore) Commmm
Yes Separate, utilise In 1avomr
Ves Separate, ut:hse in la\/ou
2,74% i Yes
126% ites S
10028% Yes
m:rhermop!astic 1 63% Yes
R inCl 26,75kg  :8,35% Yes
60% quartz
Rubber 1,35 kg 0,42% Yes
Dielectric coll  10,21kg _10,086% Yes e
SF, gas ' 3,24 kg 1,04% Yes ABB AS in Skien is eqmpped to recleims used SF gas ¥
Total for recycling :311.44 kg 197,25%
“Not specified* 9,00 kg *Stickers, fitm-foils, powder coating, screws, nuts, tiny components, _gg:ease..:h”
“Total weight™ 320,00 kg :100% T
Packing foil o2 Kg Yes High-grade energy additive in refuse incineration s N
Woaden pallet 21,5 kg Yes Reuse or use as energy additive in refuse incineration

**) All figures are collected from GCF 3-way unit with arc suppressor

End-of-ife

ABS is committed to the protection of the environment and adhers to ISO 14001 standards. 1t is our obligation to facllitate end-
of-life recycling for our products.

There exist no explicit requirements for how to handle discarded swilchgear at end-of-iife. ABB's recycling service is according
to IEC 61634 edition 1995 section 6: «End of life of SF, filled equipment» and in particular 6.5.2.a: «L.ow decomposition»: «No
special action is required; non-recoverable parts can be disposed of normally according to local regufations,»

We also recommend ABB’s website : http://www.abb,com/sf6 .ABB AS, Power Products Division in Skien is equipped to re-
claim SF, gas from discarded switchgear.

" BAIPHO C OPUrMHANA
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ABB High Voitage Switchgear Co. Ltd., Beijing information given in this publication ]
. is generally applicable to equipment Q
201 2 Jggyuan,St_:,eet loal = described. Changes may be made in ®
eifing Economic- echnological Development Area future withoul nolice. : 5
Beijing, 100176, P. R. China a
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EAEK!PH‘IEBKH TABAA, KOMMB(!}M 'IPAHCQOPMATB?BH fI0CTOBE, EAEKWOARAPAWPH-H HCpH

MPUJIOKEHHME 9.1.2

EanonuHeliHH cXeMH HA rNIAaBHUTE M 323eMUTEJHUTE BEPHTH, BKIIOYHTEIHO
KANAUMTHBHATE AeJIHTEIH HA OTACAHATE BHAOBE KOMIAKTHH KOMILIEKTHH
KOMYTAIMOHHH YCTPOHCTBA

Hacrosmoro NPHJIOJKEHHE ce IIpuJjaara BbB Bp’b3Ké C y4acTHETO MH B?

mupe ¢ npeoment.

“TTocmaska u MOHMAdNC HA KOMRJIEKMHU MEMATHU MPAHCHOpMamopHu nocmose”

PE®. Ne PPD 19-102

opeanusupan om ‘“UE3 Pasnpedenenue Bvazapus™ ALl
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OPAIOKEHME 9.1.3

JIuzaiin na Tabenkara 3a 00sBeyMTEe A2AHHH HA KOMIIAKTHOTO KOMILIEKTHO
KOMYTALHOHHO YCTPOHCTRBO HAa OBJTapcKH e3UK

o
g - i\ L\
A{gl; . llllllIHi}illml!llllllkll!l!llll_ll!lIl_l}ll!}ll!llll!llllll ) ( N
Cepuex Homep. | Toamua l ' ' \\' \\
 Méranna Komnnexoia ' NN
Safe r] ng  pasnpeaenuTenta Ypesba \'\

_ O6aseno NOMHMEAHO NanpemenHe Ur - 24kV OB6nBeH TOR Ha K.C 33 3 cer: Ik — lEkA" : \(. i
Qﬁnp’e.n'i ecrors - Fr, - 50Hz ‘OBABEH HOMIHB/IEH TOK - Ir — 630A ‘ \\:\\\
OBaseHo Hanpexeriie na mushues umayae = 125KV | OBaBeno speme ka K.c— tk— 3 cex TN

S . : N\
Qﬁnaeno HIABLPRIHO Hanpexenue ¢ OB6aBEHD HUBO Ha 3ambaBaNE \
npomuwnera yecvora - Ud - S0 KV | H3onauuonHo —Pre- 0,04 Mpa - \‘4
06aBen HomiHanen YoK = ir — 630A Usonaunones ras SF6.

) Rr.
Knac - 25°C go + 40°C 32 suTpeineH
MORTEX :
HanpaeeHo 8 Cknen, Hopeerua Ternd MaktHManHo — KF.

HacrosinoTo NpUIloKEeHHe ce NPHIIara BbB BPb3Ka € y4aCTHEeTO MH B!
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SF6 msulated rlng main umt and eompact switchgear
Installation and operating instructions \ K ' ‘

That’s why our instruction manual begins with the following recommendations:

e Only install / operate switchgear in an environment suitable for the installation / operation of
electrical equipment.
e Ensure that installation, operation and maintenance are carried out by specialist electricians

only.

e Comply in full with the active standards (GB/ IEC), the connection conditions of electrical,, .

utility and applicable safety at work regulations. v

e Observe the relevant regulations in the instruction manual for all actions involving switchgeE{. ‘

@ Danger!
A 9 N

Pay special attention to the hazard notes in the instruction manual marked with this warning
b

Y]

symbol.

.

e Make sure that the operating parameters of the switchgear are within the specified data\\

e Keep the instruction manual accessible to all persons concerned with installation, qperatl\on

and maintenance. \ \_/
e The user’s personnel are 10 act responsibly in all operations affecting safety at work and\the
correct handling of the switchgear. \ \\\\
‘— ‘Sesled Pressure System According lo IEC 60694 \
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SafeRing / SafePlus

'SFg insulated ring main unlt and compact SWltCthal‘ B

Installation and operatlng instructions

. 1.1 TABLE OF LOCATIONS

Fuses

2. Capacitive voltage indication \
3. Short circuit indicalor (additional-equipment)

4. Pressure indicator

5. Legend plate with serial number

8. Mimic diagram

7. Biown fuse indicator

8. Padiock device

9. Cable compartment

10. DS Compariment

11. Ronis key intertock

12, Circuit breaker

13. Fuse switch disconnector
14, Earthing switch

15, isolator

16. Open button

17. Close hutton

(additional equipment}
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Safeng / SafePlus

~ SFg insulated ring. main unit and compact sw:tchgear :

instaliatlon and operatlng mstrucuons :
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