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GUNKAB AL

yn. KomaTtescko woce 92 T +359 32277 171 office@filkab.com

4004 MNnospus, Bearapua ® +359 32 671 133 www.fitkab.com

IMpunoxcerue Ne 8

nPEAﬂOMEHME%A« 3MbJIHEHUE HA MOPBYKATA
upes cbbupaHe Ha 0depTh ¢ 06sBa C NpeaMeT:
“ locTaBKa Ha IMHEHK 3aLUTHO-KOMYTaLMOHHHK anapaTk HUCKO HanpexeHue (HH) 3a
BEPTUKaNEH 3aKPUT MOHTaXK”, ped. Ne PPD 17-162

Ot ,®UNKAB” AL, cbc cepanuwe: rpaa lMnosams, ya. ,KomarteBcko woce” Ne 92 u agpec 3a
KopecrnoHgeHuma: rpag MNnosaus, yna. ,Komatescko woce” Ne 92, ten.: 032 277 171, dakc: 032 671
133, e-mail: office @filkab.com,

YBa)kaemu rocroxu u rocnoga,

a3 gonynoanucaHuat AtaHac isaHoB TaHues, B KAYECTBOTO C1 Ha M3MbAHUTENEH AMPEKTOpP Ha
»Punkab” AL c EMK 115328801, Bu npenctaBam HaleTo NpeasioXeHne 3a U3nbaHeHne Ha
nopb4Kara.

MpegmeTbT Ha NOPBUKATA LWE U3MB/IHUM B CbOTBETCTBUE C USUCKBAHUATA U YCAOBUATA Ha
OOKYMEHTaLuMATa 3a yyacrue.

DEKNAPUPAM, UE:
1. 3ano3HaT CbMm M nNpuemam K3MCKBaHUATA Ha Bb3noxuTensa, Kato nNpeacTaBAM TeXHUUECKUTe
cneumduraumm ot pasgen |l Ha OOKYMEHTALMATA 33 y4yacTve C NONbJHEHU BCUUYKU WU3UCKBAHU
CTOMHOCTM 33 BCUYKM NO3UUUK OT NPeamMeTa Ha NnopbUKaTa.
2. MpepacTaBam BCUYKU M3UCKBAHW AaHHU M JOKYMEHTU, NocoyeHn B MNpunoxkeHune 2 oT HaCTOALLOTO
TEeXHUYECKO npeanoXxeHue. 3ano3HaT CbM C U3UCKBAHETO, Ye npeacTaBeHnUTe AOKYyMeHTU TpsabBa Aa
6bgaT Ha O6barapcku esuMK UnM ¢ npesBos Ha ObArapcku e3uK, NPUAPYXKEHU ¢ OopuUrnHasHuTe
OOKYMEHTH, C UBKNIOYEeHMEe Ha NPOTOKOINTE OT TUMOBUTE U3NUTBaHMA, KOUTO MOraT 4a ce npeacTaBaT
1 CaMO Ha aHFIMINCKK e3UK.
3. 3ano3HaT CbM, Ye NpefcTaBeHWTe OT HAC TEXHMUYECKM AOKYMEHTU {NPOTOKOAM OT U3NUTaHUSA,
KaTasnosu 1 Ap.) ca [OKa3aTe/CTBO 3a AeKNapupaHuTe OT MEH TEXHUYECKM AaHHW U napameTpu B
TEXHUUECKUTE cneumdrKaLmmn Ha CToKaTa.
4. loTebprKAaBam, Ye npefcTasaAHUTE OT Hac CTOKMW, ONMUCaHK B TEXHUYECKOTO HU NPegjokKeHune, e
OTrOBapAT Ha NOCOYEHUTE OT Bb3N0XUTENA CTaHAAPTU UK Ha eKBUBANEHTHWU. B cnyyail, ye pageH
maTepwuan OTroBapa Ha CTaHOApT, EKBUBANIEHTEH HA NOCOYEHUsA, ce 3afb/KaBame [a ro OTpasuMm B
oTAeneH AOKYMEHT 1 Aa npeacTtasum A0Ka3aTesicTsa 3a eKBUBAJIEHTHOCTTa Ha ABaTa CTaHZapTa.
5. BCUYKM CTOMHOCTK, NOMB/IHEHN B KOAOHA ,,lapaHTUpaHo NpeanoxeHune” Ha NpuioxeHnTe Tabanum
oT TexHnueckn cneunduraumm ot pasgen |l oT OKYMEHTALMATA 3a y4acTue, Ca TOYHU U UCTUHCKM.
6. Mpepnaram cneaHUAT rapaHLMOHEH CPOK 3a NpeanaraHuTe CToku — 24 meceua (cnosom: ABajeceT
W YeTUpU Meceld), OT JaTaTa Ha NpUeMOo - NpeaasaTeneH NPOTOKO/ 3a NoAydYaBaHe Ha CTOKaTa oT
Bv3noxurens.
7. MNpvemam Ko/MMUeCcTBA CbC CPOKOBE 3a [0CTaBKa Ha CTOKaTa, CbI/IaCHO npwnomenme 3 KbM
HacToAWOTO TEXHUYECKO npe,cmomenme
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A~
8. lMpuemam, 4ye B CPOK A0 (He noseye om 149
LLie CK/II0Ya JOTOBOP C NOCOYEHUAT/Te B odepTaTa no
e OeKknapupars, 4e we usnonsea nodusnvaHumen/u).

S

1. TexHu4yecKu U3BUCK8OHUA U c&qequdum WYYU 30 UsMbsaHeHUe Ha nopvbykama — pasden IV om
OOKyMeHmayuama sa ydyacmue — nontqﬂ_e:ifl 0 CbomeemHuUmMe Mecma;

2. M3uckeaHu dokymeHmu om TeXHUYECKY UUCKBOHUA U creyupukayuu;
3. Cpokose 3a docmaska. 1

/ﬂ\" Lo -
Un.20T33A8] -

HA OCHOBAHVE

Aata: 02.02.2018r. noAannc v NEYAT:

M3nbaHUTENEH AUPEKTOP
Punkab ALl
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unoxerue 1 kom TexHuuecko npednoxceHue

CNELUOUKALMN

HaumeHoBaHue Ha matepuana: BepTMKaneH n
ynpaaneHM

asuten-paseguuHuten HH 400 A, ¢ TpMNOAIOCHO

CohKpaTeHo HaumMeHOBaHUe Ha MaTepuana' BIMP HH, 400 A, 3-nontocHo ynpasneHue

O6anact: H — TpaHchopmaTopHu noé;oae ) Kareropusn: 16 - MNpeanasuTtenu, oCHOBY 3a
\/ npegnasutenu U npeganasuten-
pasefuHuTeNnm
MepHa eguHuua: bpoit Asapuiinu 3anacu: [a

XapakrepucTiKa Ha maTtepuana:

TpunontoceH npegnasuTesi-pasegUHUTEN C BEPTUKANHA KOHCTPYKUMSA, C 06aBeH paboTeH Tok 400 A, ¢
0bWo ynpasnieHne Ha NONIOCUTE, 33 AUPEKTEH MOHTAX BbPXYy CbOMPATENHN WMHN C MEX/YOCOBO
pasctoaHne 185 mm, 33 BUCOKOMOLLHY MpeAnasuTeny cbC cTonsema Bnoxka HH, cuctema A (NH
cucTema), C xapakTepucTika gG, pasmep 2, cboteetcrsalym Ha BAC EN 60269-1 u BC HD 60269-2 nan
eKBUBaJIeHTHO/ 1.

UsnonzBaHe:

BepTuKanHuAT npeanasuten-paseaMHUTEN € NpeAHasHaueH 3a  BK/KOYBAHe, U3KAIOYBaHe,
paseANHABAHE W 3aLUMTa Ha KabenHn nHum HH.

CvorsercrBue Ha npegnaraHoTo nnb/iHeHWe ¢ HOPMATUBHO-TEXHUYECKUTE AOKYMEHTH:

TpunonioCHMAT BepTUKaNeH npegnasuten-paseauHuten 3a 400 A, ¢ o610 ynpaBaeHue Ha NofcHTe

TpabBa Aa OTroBapa Ha NPUIOKUMUTE BBAFAPCKU U MEXAYHAPOAHMN CTaHAAPTU MW EKBUBANEHTHO/U

1 Ha TeXHUTE Ba/IMGHN USMEHEHUA U NONPaBKK:

e BACEN 60947-1:2007 ,KomyTaupoHHY anapaTh 3a HUCKO Hanpexexue. YacT 1: 06wm npasuna (IEC
60947-1:2007)” nnun eKBuBaNneHTHO/U; 1

e BIC EN 60947-3:2009 ,KomyTaunoHHW anapaTu 3a HWUCKO HanpexeHnwe. Yact 3: Tosaposu
npeKkbCBayun, paseAmuHUTE/IN, TOBAPOBU MNPEKbLCBAY-PasefUHUTENIM U anapaTM KOMBUHUPaHU Cbe
cronaemu npeanasutenu (IEC 60947-3:2008)” unu eKBuBaneHTHO/u;

e b1IC EN 60269-1:2007 ,,Cronaemu npeanasnTenn 3a HUCKO HanpexeHue. Yact 1: O61m usncKBaHmuA ‘
(IEC 60269-1:2006)" unmn eksuBaneHTHo/ u; I
e b/1C HD 60269-2:2013 ,,Cronaemu npesnasuTeny 3a HUCKO Hanpexenue. Yact 2: [lonbAHUTENHU
M3UCKBaHWA 3a CTONAEMU NpeanasuTeNn, nNpeAHasHavYeHn 3a U3NON3BaHE OT KBaAUdULMpPaHU NuLia
(cTonsemu npeanasuTenu NpeUMHO 3a NPOMULLNEHO NPUNOXKeHMe). MpUMepK 3a CTaHAaPTU3PaHU
cuctemu 3a ctonsemu npeanasuteny ot A o K(IEC 60269-2:2013, c npomeHu)” unu eksusaneHTHo/u;
e BIC EN 60664-1:2007 ,,KoopanHauuma Ha M30/1aLmMATa 33 CbOPBKEHUA B €NeKTPopasnpeaenuTenHu
MpeXu 33 HUCKO HanpexeHue. Yacr 1: MNpasuna, usnckBaHua n nsnuteaHus (IEC 60664-1: 2007)” nnu
EKBUBANIEHTHO/1;

e bIC EN 60529+A1:2004 ,CreneHu Ha 3aluTa, ocurypenn ot obeuskata (IP kog) (IEC 60529 1989 +
A1:1999) nnu eKBMBaneHTHo/M /

n
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Aa 6'bﬂ,e OLIEHEH NOJIOKUTENHO MO peaa v Npu ycnosuaTa Ha Hape,u,6aTa 34 CblecTBeHUTE U3NUCKBAHNA
" oueHABaHe Ha CbOTBETCTBUETO HAa €NEeKTPUUECKU CHLOPDBXKEHMUA, npeaHasHayeHn 3a N3nosi3BaHe B

onpeaeneHu rpaHnuUM Ha HanpexeHUeTo, NpueTa
13.07.2001 . .....

MCNe 182 ot 6.07.2001 r., 06H., [B, 6p. 62 ot

office@fitkab.com
www. fitkab.com

Ne MpunoxeHne Ne
fo WA TEKCT
pen \
1. ToYHO 03HauYeHue Ha Twna,xnpowaso %Q ﬂ M CTpaHaTta BIMP HH, 400 A, 3-nontocHo
Ha NpPouU3BOACTBO (npomaxop,) n nocn BDHO u3faHue Ha ynpasnenue tun 438.62.24.58.00,
KaTanora Ha npomasop,men Pronutec, S.A.u., UcnaHus
Mpunoxenue 1 - Katanor
2. TexHW4yecko onucaHue u ve TE)KM HaHeceHM Ha TAX Npunomerue 1 — Karanor
pasmepu R ) MpunoxeHue 2 — TexHNYecKo
onucaHue
3. MpoTOKOAY OT TUNOBU U3NUTBAHUA Ha AHTIMIACKKU UK Mpunoxenue 3 - 3asepeHn Konms
6bArapcky e3nK, NPoOBEAEHMU OT He3aBUCKUMa Ha NPOTOKOAU OT TUNOBU
nsnursaTesiHa nabopatopua — 3aBepeHun Konus, ¢ u3nuTBaHMA, CNUCHK Ha
MPUNOKEH CAINCHK Ha OTAENHUTE UBMUTBAHKA Ha M3NUTBaHMATA Ha OBATAPCKK e3UK
6bArapcKu e3unk
4, Ceptudurart/akpeautauma Ha He3aBucMmaTa Mpunoxenue 5 - 3asepeHo Konue
usnuTsaTesiHa nabopaTopus, npoBena TUNOBUTE Ha CepTuduKaTta Ha He3aBUCMMaTa
U3NUTBaHUA NO T. 3 — 3aBepeHO Konue nsnuTBaTeNnHa naboparopun
5. EO peknapaunsa 3a CbOTBETCTBUE MpunoxkeHue 6 - eknapauus 3a
CbOTBETCTBUE
6. Jeknapauna 3a CbOTBeTCTBME Ha Npea/iaraHoTo MNpunoxeHue 7 - Jexnapauyus 3a
U3NbJIHEHWE C U3UCKBAHUATA Ha TEXHUUYECKaTA CbOTBETCTBUE Ha NpegnaraHoTo
cneumduKaLMa Ha TO3M CTaHGAPT 3@ MaTepPKan, BK. Ha U3nbAHeHNe
naparpadu ,XapakTepucTuka Ha matepuana” u
»CbOTBETCTBME Ha NPEeA/IOKEHOTO U3NbAHEHNUE C
HOPMAaTUBHO-TEXHUYECKUTE JOKYMEHTU” ro-Trope
7. WHCTpYKLUMK 3a TpaHCnopTUpaHe, cknagupate, MpunoxerHue 8 — UHCTPYKLMA 3a
MOHTUPaHe, noagbprKaHe N ekcnsioatauums NPaBUIHO CbXPaHeHUe, TPaHCNoPT,
MOHTaX M eKkcrnaoartauua

3abenexka: BcUIKM OpurMHanHu OKYMEHTU Tpabsa Aa 6baT Ha GbArapcku €3uK UM ¢ NpeBoy, Ha
6barapckun esuk. (Katanosure n NPOTOKOAUTE OT NPOBEPKUTE U U3NUTBAHUATAE MOTaT Aa 6baaT u
Camo Ha aHTINMNCKK.)

TexHuuyecku gaHHu:

wd
™\
1. XapaKkrepucrtuku Ha paboTtHaTa cpepa
Ne HaumeHoBanue CroliHocr
no
pea
1.1 | MacTo Ha MOHTHUpaHe Ha 3akpurto
1.2 | MakcumanHa Temnepatypa Ha Bb3JyXa B OKO/IHATa cpeaa +40°C
1.3 | MuHumanHa TemnepaTtypa Ha Bb3yxa B OKO/HATa cpesa AMunyc 5°C

A
[
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Ne HaumeHoBaHue Crolixocr
no \
pen QX
1.4 | MakcumanHa cpegHa temnepaTypa Ha B‘mm&@ OKO/1HaTa cpefja 3a +35°C
nepuof ot 24 .
1.5 | OtHocuTenHa BRaXXHOCT (Npu 20°C) \\\ [0 90 %
1.6 |CreneH Ha 3ambpcsaBaHe \ N 3
1.7 | HagmopcKa BUCOYMHaA "’\\ \§ Lo 2000 m
)
2. MapameTpu Ha enempopasnpeﬁgnmemﬁh&g mpexara HH
Ne %Haun‘i&%HosaHue CroiiHoct
no ] )
pen \ )
2.1 | HomuHanHoO HanpexeHue 400/230V
2.2 | MaKcuMasiHo HanpexeHue 440/ 253V
2.3 | HomuHanHa yectoTa 50 Hz
2.4 | EnekTpopasnpenenutenHa mpexa 4 npoBogHa mpexa
(Lg, Ly, Ls, PEN)
2.5 | Cxema Ha enekTpopasnpegenutesiHata mpexa TN-C
3. TeXHMUYECKY napameTpu 1 Apyrv AaHHK
Ne TexHuyeckn XapaKkTepucTuku UsvckBaHe lFapaHtTupaHo
no npeanoxeHue
pen,
3.1 | O6sBeHo paboTHOo HanpexeHue, U, min 690 (500) V AC 690 (500) V AC
3.2 | Bpoli Ha noatocuTe 3 3
3.3 | Ob6sBeHa yecTOTa 50 Hz 40-60 Hz
3.4 | KaTeropusa no npeHanpexkeHune coraacHo bAC v v
EN 60664-1 nnu ekBusaneHTHo/m
3.5 | O6saBEHO U3AbPKAHO UMMYICHO 8 kv 20 kv
HanpexeHne, Uimp
3.6 | Ob6saseHO HanpeeHue Ha usonaumaTa, U; AC min 800V 1000V
3.7 | O6aseH paboTeH TOK, le 400 A 400 A
3.8 | TepmunyeH TOK CbC CTONAEMa BNOXKKA, lh 400 A 400 A
3.9 | YcnoBeH TOK Ha KbCO CbeAnHeHne min 50 kA 120 kA
(edekruBHa cToiHocT) Npun 400 V AC
3.10 | Paszmep Ha CTONAEMMUTE BAOXKKHU 2 2
(cvrnacHo cepusaTta BAC EN 60269 nau
eKBUBaieHTHO/ 1)
3.11 | MaKkcumaneH obsBEH TOK Ha cTonaemuTe 400 A 400 A
BAIOXKN, |
3.12 | Kateropus Ha npunoxkexue (npun 400 V AC) AC22 Bunnno AC228B
BUCOKa

ﬁ i

AR
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Ne TexXHUUYeCKU XapaKTepUCTUKK UsucksaHe FapauTupaHo
no npegsioeHue
pen, 2
3.13 | MexaHn4Ha U3HOCOYCTOMUYMBOCT, 6pom Ha min 800 800
KOMYTALMOHHUTE LIMKAN
3.14 | Enekrpuyecka U3HOCOYCTOMNYNBOCT, 6po \\&ﬂ\}\e\ min 200 200
KOMYTaLMOHHUTE LMKAN
3.15 | YnpaBsneHue ’ TpunontocHo TpunonocHo
3 | (eaHospemenHo (eaHOBpEeMEHHO
BK/IIOYBAHE U BK/IIOUYBaHe U
U3K/IOYBaHE Ha TpuTte U3KAIOYBaHe Ha
}iz nontoca) TpuTe nontoca)
o)
3.16 | OcHOBHM pasmepu: \ . \ - -
3.16a | wupounHa ‘% \ max 100 mm 100 mm
3.16b | BucounHa (M3mepena ot QM Ha I}ﬂeMHMTe 680 mm - 665 mm
CbeMHEHUR) uHGopMaTUBHO
3.17 | Pa3crosHue mexay ocute Ha cbbuparenHute 185 mm 185 mm
WKHU
3.18 | MpucbeanHABaHe KbM CbOUpPATENHUTE WNHU Knemu 3a cebp3BaHe | Knemu 3a cBbp3BaHe
6e3 HeobxoaumocT oT | 6e3 HeobxoaumocT
npobusaHe Ha oT npobuBaHe Ha
WNHUTE WnHUTE
3.19 | CreneH Ha 3awuTa CpeLly NPOHUKBAHE Ha min P20 IP30
TBHPAM TESIa U BOAA BbB BbTPELIHOCTTA U
A0ONUp 0 YacTu NoJ HanpeXeHue ot
nnuesara cTpaHa cbrnacHo bAC EN 60529+A1
WMNU eKBUBANEHTHO/U.
3.20 | Knemosu cbeguHeHUA 33 TOKONPOBOAMMUTE BepTukanuure BepTuKanHure
Xuna Ha npucbeguHaBaHuTe KabenHu AMHUKM | NpeanasuTen- npegnasuren-
pasegnHuTenn Tpabea paseguHuTenu ca
[a 6baaT CbopbKEHN CbOPbXKEHU C V-
¢ V-cbeguHutenHa CbeAUHUTENHA
apmarypa 3a apmarypa 3a
CBbp3BaHe Ha CBbp3BaHe Ha
TOKOMPOBOAUMM TOKONpoOBOAUMU
KabenHu Xuna B KabenHu xuna B
AnanasoHa Hal-mManko AvanasoHa ot 35
ot 35 mm?re po 185 mm? re go 240 mm?
mm? sm. sm.
3.21 | MapkupoBka BepTukanHute BepTukanHure
npegnasuten- npegnasuren-

pasegunutenu Tpabea
Aa 6baaT mapkupaHu
¢ HpopmauumnTa
cbrnacHo 1. 5.2 ot BAC
EN 60947-3 nnn
eKBUBANEHTHO/MN U
nuHuumanure , CE”.

paseguHUTeNN Ca
MapK1paHu ¢
nudpopmaumaTa
CbfacHo 1. 5.2 o1

A BAC EN 60947-3 n
© uHuumanute ,CE”.

AN J,
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Ne TeXHUUeCKN XapaKTepUCcTUKn Usucksane FapauTupano
no A rpeasioxeHne
pea , \
3.22 | Terno, kg VR Jla ce nocoum 4,75 kg

HaumeHoBaHue Ha martepuana: BepTvkaneH Qpeg na%mempase,u,mmen HH 630 A, ¢ TpMNONIOCHO

J
O6nact: H — TpaHchopmaTopHH NocTose Kareropusn: 16 - Npepnasutenun, ocHoBM 3a

™ 1 npeanasutenn v npeanasuten-
\ ' pasesuHuUTeNH
\ !\‘\«J'
MepHa eamHmua: bpown 32 \ ABapuiinu 3anacu: Ja

} |
XapaKTepucTuKa Ha maTepuana: k\ \")
TpunontoceH npeanasntes-paseauHuTe c BEPTUKANHA KOHCTPYKLMA, ¢ 0OaBeH paboTeH Tok 630 A, ¢
o0LWo ynpasneHne Ha NOMOCUTE, 33 AMPEKTEH MOHTaX BbPXY CbOMPATENHM WKMHU C MEXK/YOCOBO
pascrosHue 185 mm, 3a BUCOKOMOLIHW npegnasutenn cbC cronsema Bnoxka HH, cuctema A (NH
cucTema), € xapaKrepucTuka gG, pasmep 3, cboTeetcrsaum Ha BAC EN 60269-1 n BAC HD 60269-2 unu
€KBMBAJIEHTHO/ 1.

WUsnonssane:

BepTuKanHuAT npeanasuTen-paseguHuTen € npeAHasHaueH 33  BK/AIOUBAHE, M3K/OYBAHe,
pazefVHABaHE U 3alMTa Ha KaBesHn nnHuu HH.

CvoTBeTCTBME HA npeanaraHoOTo UsNbJ/iHeHue ¢ HOPMaTUBHO-TEXHUUECKUTE AOKYMEHTHU:

TpUMONIOCHUAT BepTUKaneH npegnasuten-paseauinten 3a 630 A, ¢ o6wWo ynpasseHune Ha noaocuTe
TpAbBa fa OTroBapsA Hall-ManKo Ha NOCOYEHUTE NO-A0/Y CTAHAAPTU UMW EKBUBANIGHTHO/W 1 Ha TEXHUTE
BaNUAHU USMEHEHWA U JOMbAHEHUA:

e BJIC EN 60947-1:2007 ,,KomyTauuoHHK anapaTu 3a HUCKO HanpexeHue. Yact 1: O6wum npasuna (IEC
60947-1:2007)” wnu ekBusaneHTHo/u; U

e BIC EN 60947-3:2009 ,KomyTauuMoHHWM amapaT 3a HUCKO HanpexeHue. Yacr 3: Tosaposu
npekbCcsayn, pasefuHUTEeNU, TOBApPOBM MpPEKbCBaY-pasefuHUTENIM U anapatu KOMOWHMpPaHU CbC
cronfaemu npegnasutenm (1EC 60947-3:2008)” nnmn ekBUBaneHTHO/n;

e BJIC EN 60269-1:2007 ,,Cronsemu npeanasuTen 3a HUCKO HanpexeHue. Yact 1: O6uu nsuckBaHus
(IEC 60269-1:2006)" unn ekBuBaneHTHoO/u;

e B1C HD 60269-2:2013 ,,Ctonsemu npeanasuteny 3a HACKO HanpexeHue. Yact 2: JonbaHuUTenHU
M3NCKBaHMA 33 CTONAeMW npegnasuTeun, npeaHasHavyeH 3a M3N0A3BaHe OT KBaauduumupadu auua
(cTonsemu npeanasuTenu NpeavMHO 3a NPOMULLAEHO NPUAOXKeHue). Mpumepu 3a CTaHAaPTU3NPaHK
cuctemu 3a cronaemu npegnasutenn ot A go K (IEC 60269-2:2013, ¢ npomeHU) unn eKBuBaneHTHo/M";
e BAIC EN 60664-1:2007 ,,KoopamHauma Ha M3013aLMATa 33 CbOPBKEHNA B €/1eKTPOpasnpeaenTe/Hu
MpPeXKK 3a HUCKO HanpexeHue. YacT 1: MNpasuna, nsauckeaHus n uanutBaHua (IEC 60664-1:2007)";

e B1C EN 60529+A1:2004 ,CreneHu Ha 3awuTa, ocurypeHmn ot ob6suBkaTa (IP koa) (IEC 60529:1989 +
A1:1999) nnu ekBuBaneHTHo/mn"

7

Aa 6bae oueHeH NoNOKMTENHO NO peaa 1 Npu ycioBuaTa Ha HapeabaTa 3a CblIECTBEHUTE U3UCKBAHUA
" OLEHABAHE Ha CbOTBETCTBMETO Ha €NeKTPUUYECKU CbOPDBIKEHUSA, NpefHasHauyeHn 3a Manoﬁ}aaaue ]
onpepesieHn rpaHuLy Ha HanpexeHueTo, npueta ¢ MMIC Ne 182 or 6.07.2001 r., 06H., [B, 6p 62 o1

13.07.2001r. ..... ; ) A
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Ne DoxymeHT ‘\ \ Mpunoxerue Ne
no ; WU/ TEKCT
pea ¢
1. TO4YHO O3HayeHue Ha Tuna, npov|3|§ ure ZHK BIMP HH, 630 A, 3-nontocHo
CTpaHaTa Ha NPOM3BOACTBO {Npoun3x NOCAROHO ynpasneHue tmn 438.63.24.58.00,
M3JaHune Ha KaTanora Ha NPOU3BOAMUTESNS Pronutec, S.A.u., VicnaHns
NG Npunoxenve 1 — Katanor
2. TexHU4ecKo onuncaHue 1 YepTeXn ¢ %HeceHM Ha TAX Mpunoxenue 1 — Katanor
pasmepu T g‘\‘ﬁ Mpunoxwerue 2 — TexHuuecko
RN onucaHme
3. MpoToKkonu OT TUNOBMU U3MUT) aHm\Ha aHrauniickn unn | Npunoxeunue 4 - 3asepeHu
6bNTapcKky e3uK, NposBeaeHu|oT Heé\aamcwma KONMA Ha NPOTOKONU OT TUMOBMK
usnuTeaTesiHa nabopatopus - 336e iEHM Konus, ¢ usnuteaHua. CNUCHK Ha
NPUAOXKEH CIUCHK Ha om,emm e U3NUTBaHWA Ha U3NUTBaHUATa Ha 6bATapPCKN esnkK
6bArapcku esnk
4. CepTuduKat/akpeauTauma Ha HesaBUCMMATa MpunoxeHue 5 - 3aBepeHo
nsnuTBaTeHa nabopaTtopua, NpoBena TUNOBUTE Konue Ha Ceptudukara Ha
U3NUTBaHUA MO T. 3 — 3aBepeHo Konue He3aBuCMmaTa U3NuTBaTe Ha
nabopartopusa
5. EO pexknapaums 3a CbOTBETCTBUE MpunoxeHue 6 - leknapaums 3a
CbOTBETCTBUE
6. Jexknapauun 3a CbOTBETCTBUE Ha NPeaNaraHoTo Npunoxerue 7 - [leknapaluun 3a
M3Mb/IHEHKE C U3UCKBAHWUATA Ha TEXHUYECKaTa CbOTBETCTBUE HA NpeanaraHoTo
cneumduKauma Ha TO3K CTaHZAPT 3@ MaTePUan, BKA. U3Mb/iHeHue '
Ha naparpadu ,XapaKkTepucTuKa Ha matepuana”’ un
»CbOTBETCTBUE Ha NPELSIOKEHOTO U3IMTb/IHEHUE C
HOPMaTUBHO-TEXHUYECKUTE AOKYMEHTH” no-rope

3abenexcka: BCUYKM OpUTUHANHKU JOKYMEHTH TpAGBa Aa 6baaT Ha 6bArapcky e3mK UAK ¢ NpeBog, Ha

6barapckm esuk. (Katanosute M NPOTOKOAWTE OT NPOBEPKUTE U U3NUTBAHMATA MOTaT fa 6bJaT U camo
Ha aHIINIACKN.)

TexHuuecku gaHHu:

3. Xapakvepuctmku Ha paboTHaTa cpega
Ne HaumeHoBaHue CroiiHocT
no
pea
1.1 | Macro Ha MOHTUpaHe Ha 3akputo
1.2 | MakcumanHa TemnepaTypa Ha Bb3Zyxa B OKO/IHaTa cpeaa +40°C
1.3 | MuHumanHa Temnepatypa Ha Bb3ayxa B OKOJIHaTa cpeda Munyc 5°C
1.4 | MakcumanHa cpepHa TemnepaTypa Ha Bb3yxa B OKOJ/IHaTa cpega 3a +35°C

nepuog ot 24 y,

1.5 | OtHocuTenHa snamHoct (npu 20°C) Lo 90 %
1.6 | CreneH Ha 3ambpcABaHe 3
1.7 | Hagmopcka BUCOYMHa [0 2000 m
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4. MapaMmeTpu Ha efleKTpopasnpegenurenHara mpexara HH

Ne Haumenosatide CroiiHocT
no L
peg
2.1 | HOMMHaNHO HanpeXeHue ¢ \ ; 400/ 230V
2.2 | MaKcumanHo HanpexeHue V } 440/ 253V
2.3 |HomwuHanHa yecroTta . \ 50 Hz
2.4 | EnekTpopasnpegenvresiHa mpexa \ ~/ 4 npoBogHa MpeXKa
‘ (L3, Ly, Ls, PEN)
2.5 |CxemaHa eneKTpopasnpegénMTenHaTeﬁkMpema TN-C
\
3. TexHu4yeckn napameTpu u Apyru ,a,af}km
Ne TexHuuecku xapaKTepMKu W3uckBane FapaHTUpaHo
no npepnoxeHue
pen,
3.1 | O6aBeHo paboTHO HanpexeHune, Ue 690 (500) V AC 690 (500) V AC
3.2 | Bpoit Ha nostocuTte 3 3
3.3 | ObageHa yecroTa 50 Hz 40-60 Hz
3.4 | Karteropua no npeHanpexeHue coriiacHo 6AC v v
EN 60664-1 nnn eksuBaneHTHO/ M
3.5 | O6aBeHO U3ABPHKAHO UMNYICHO HarpeXeHue, 8 kv 20 kv
Uimp
3.6 | O6aBeHO HanpexXeHue Ha usonauuaTa, U; AC min 800V 1000V
3.7 | O6naBeH paboTeH TOK, le 630 A 630 A
3.8 | TepMmuyeH TOK CbC CTONAEMA B/IOXKKA, h 630 A 630 A
3.9 | YcnoBeH TOK Ha KbCo cbeguHeHune (edeKkTuBHa min 50 kA 120 kA
cToiHocT) npn 400 V AC
3.10 | Pasmep Ha cTonAemmuTe BAOKKN 3 3 b
(cbrnacHo cepuaTa BAC EN{HD) 60269 nau \
eKBUBaNeHTHO/u) w
3.11 | MakcumaneH obsaBeH TOK Ha cTonaemuTe 630 A 630 A {wté
B/IOXKKM, Iy
3.12 | Kateropusa Ha npunoxexue (npu 400 V AC) AC 22 B vnu no- AC228B
BMCOKaA
3.13 | MexaHW4YHa U3HOCOYCTOMUYMBOCT, Bpoit Ha min 800 800
KOMYTaLMOHHUTE LIMKAN
3.14 | EnekTpuyecKa U3HOCOYCTOMUYMBOCT, Bpoit Ha min 200 200
KOMYTaLUMOHHUTE LMKAU
3.15 | YnpasneHue TpunonocHo TpunoniocHo
(epHOBpemeHHO (egHOBpemMeHHO
BK/IIOYBAHE U BK/11OYBAHE U
U3K/l0YBaHE Ha TpuTe N3KI04BaHE Ha
nosioca) TpwuTe nontoca)
3.16 | OCHOBHM pa3mepu: - -
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Ne TexHUuecKu XapaKTepucTUKM N Usuckeane FapaHTUpaHo
no npegnoxeHue
pea
3.16a | wupoumHa §\\\ max 100 mm 100 mm
3.16b | BucoumHa (M3mepeHa OT KpaA Ha KAeMHUTe ~ 680 mm - 665 mm
CbeuHeHus) \ UHPOPMaATUBHO
3.17 | PascrosHue mexjy ocute Ha CbbupaTénHuTe \ 185 mm 185 mm
WHHK CK )
3.18 | MNpucbeanHasBaHe KbM CbbMpaTenHuTe W Knemu 3a cBbp3BaHe Knemu 3a
6e3 HeobxoauMOCT OT cBbp3BaHe 6e3
npobueaHe Ha HeobxogumocT oT
\ WnHUTE npobusaHe Ha
WwnHUTE
3.19 | CreneH Ha 3awwuTa CpeLly NPOXnKBa min I1P20 iP30
TBBPAM TeNa 1 BOAA BbB BbTpe
[ONUP A0 YacTy Nog, HanpeXxeHue oT A/Lesarta
cTpana cbrnacHo BAC EN 60529+A1 whn
€KBUBANIEHTHO/ u.
3.20 | KnemoBu cbeguHEHNA 32 TOKOMPOBOAUMUTE Beptukanvure BepTtukanHure
Una Ha npucbeaMHABaHUTE KabenHu AnHun npeanasuren- npegnasuren-
paseauHuTenu Tpabsa paseguHuTenu ca
[a 6baaT cCbopbKEHN CbOpbHKEHU C V-
¢ V-cbeanHUTENHA cbeMHUTEHA
apmartypa 3a apmatypa 3a
CBbp3BaHe Ha CBbp3BaHe Ha
TOKOMPOBOAMMM TOKONPOBOAUMU
KabenHu Kkuna B KabenHu xuna B
AnanasoHa Hall-manko AvanasoHa ot 35
ot 35 mm? re po 185 mm? re 0 240 mm?
mm? sm. sm.
3.21 | Mapkuposka BepTukanuure BepTtukanHure
npeanasuren- npegnasuren- %w
paseguHuTenu Tpabsa paseguHutenm ca g
[a 6bae MapKupaHu c MapKnpaHu ¢ wJ
nHpopmauuaTa nHpopmaumaTa A
cbrnacHo T. 5.2 ot BAC | cbraacHo 1. 5.2 oT N
EN 60947-3nnu BAC EN 60947-3 1
eKBUBasieHTHO/O U nHuumnanute ,CE”.
unuumanute , CE”.
3.22 | Terno, kg Ja ce nocoun 5,6 Kg
HA OCHOBAHWME 4I1. 2 OT 33114
Jarta: 02.02.2018r. NoOAMNC N NEYAT:
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“\\At'zikeiﬁummer\ '

43851.10XX.YY

438.52.10.XX.YY

438.53.10XX.YY

43851.18XXYY

4385218 XXYY

43853.18XXYY

Terminals / Anschllsse XX Code: Page / Sefte 60
Accessories / Zubehor YY Code: Page / Seite 63-65

2fronutec

BTVC-DU

BTVC-DU

BTVC-DU

. Nénﬂs;?(\g)mwj .

250A

400A

630A

250A

400A

630A

witching
schaltbar

One pole
einpolig

One pole
einpc‘f!ig
One pple /Bottom reversible
empogg ¥ Oben / Unten

One pole Top/Bottom reversible
einpoli Oben / Unten
One pole Top/Bottom reversible
einpolig Oben/Unten

p ottom reversible
ben/Unten

One pole
einpolig

Top/Bottom reversible
Oben /Unten

BTVC / BTVC-DU

NH-2

NH-3

NH-1

NH-2

NH-3

3 Pole vertlcal design fuse swﬁches, 185mm busbar spacing
3 -polige NH- Sscherung‘slastschaltlelste{i 185mm Sammel

schienenabstand
(BTVC/BTVC-DU)

185mm

185mm

185mm

210mm

210mm

210mm

Technical Data / Technische Daten: Page / Seite 178-179

Dimensions drawings / Abmesisq}r;@en: Page / Seite 67
P i B Y

%
A
H

48



8

Co%eéﬁbns»:

& schaltbar Anschluss
BTVC-DT 2 handles Three poles_Top/Bottom reversible )
4386T.10XXYY BTVC-DT 2 hand betrieben 250A dl‘eipolig‘e\% Oben / Unten NF-1 185mm
BTVC-DT 2 handles Three ;%\\ Top/Bottom reversible
4386210X%YY " p1yC.pT 2 hand betrieben 400A dreipoliy Oben / Unten NF-2 185mm
\x\
BTVC-DT 2 handles \ Threelpdle  Top/Bottom reversible
4386310)%YY g1yc.pT 2 hand betrieben 630A \\dreip lig Oben /Unten NH-3 185mm
BTVC-DT 2 handles Three’pole  Top/Bottom reversible
43BOTI8XXYY g1C.DT 2 hand betrieben 250A dreipolig Oben / Unten NF-T 210mm
BTVC-DT 2 handles Three pole  Top/Bottom reversible
4386218 XX.YY BTVC-DT 2 hand betrieben 400A dreipolig Oben/Unten NH-2 210mm
BTVC-DT 2 handles Three pole  Top/Bottom reversible i
4386318 XXYY BTVC-DT 2 hand betrieben 6304 dreipolig Oben / Unten NH-3 210mm
BTVC-DT 2 HANDLES / BTVC-DT 2 HAND BETRIEBEN
Terminals / Anschlisse XX Code: Page / Seite 60 Technical Data / Teclwnrfs;clwepqten: Page / Seite 178-179
Accessories / Zubehér YY Code: Page / Seite 63-65 Dimensions drawings/ ?Abrﬁﬁgs\?gungen: Page / Seite 67
ol |
I
gorlan / pronutec




BTVC-DT 1 handle Three pole

A3B7TN0XXYY g1 DT 1 hand betrieben dreipolig

BTVC-DT 1 handle Three pole

4387210XXYY BTVC-DT 1 hand betrieben 400A dreipolig \ ““Oben / Unten NR-2 185mm
BTVC-DT 1 handle Three polet~. Jbp/Bottom reversible

438.73.10XX.YY BTVC-DT 1 hand betrieben 630A dreipolig \ Oben /Unten NH-3 185mm
BTVC-DT 1 handle Three pole | Top/Bottom reversible :

4387118 XYY BTVC-DT 1 hand betrieben 2504 dreipolig Oben/ Unten NH-1 210mm
BTVC-DT 1 handle Three po Top/Bottom reversible

4387218 XXYY BTVC-DT 1 hand betrieben 400A dreipolig Oben / Unten NH-2 210mm
BTVC-DT 1 handle Three pole  Top/Bottom reversible i

HBB73I8XXYY  prveDT 1 hand betrieben 0307 dreipolig Oben / Unten NH=3 210mm

BTVC-DT 12 HANDLE / 1 HAND BETRIEBEN
Y
Terminals / Anschliisse XX Code: Page / Seite 60 Technical Data / Technische Daten: Page / Seite 178-179

Accessories / Zubehor YY Code: Page / Seite 63-65 1 Dimensions drawings / Abmessufigen: Page / Seite 68
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NH-1

85m

3 Pole vertical design fuse switches (BTVC / BTVC-D

lateral incoming 4§  2501400/630

3-polige NH-Sicherungslastschaltleisten (BTVC / BTVC-DT), seitlicher Eiﬂspeisung

Range / Produktpalette

43851 62XX.YY
4385262 XXYY
4385362 XX.YY
4385163 XXYY
4385263 XX.YY
4385363 XX.YY
438616203YY
438626203YY

43863.62.03.YY
43861.63.03.YY
438.62.63.03.YY
438.63.63.03.YY
438.71.62.03.YY
438.72.62.03.YY
438.73.62.03.YY
438.71.63.03.YY
438.7263.03.YY
438.73.63.03.YY

 Reference
Artikelnumimer

Type .
. e

BTVC lateral incoming
BTVC seitliche
Einspeisung

BTVC lateral incoming
BTVC seitliche
Einspeisung

BTVC-DT 2 handles lateral
incoming
BTVC-DT 2 hand betrieben,
seitliche Einspeisung

BTVC-DT 2 handles lateral
incoming
BTVC-DT 2 hand betrieben,
seitliche Einspeisung

BTVC-DT 1 handle lateral
incoming
BTVC-DT 1 hand betrieben,
seitliche Einspeisung

BTVC-DT 1 handle lateral
incoming
BTVC-DT 1 hand betrieben,
seitliche Einspeisung

1 Eur(ent \
Nennstrom

250A
400A
630A
250A
400A
630A
250 A
400 A
630 A
250 A
400 A
630 A
250 A
400 A
630 A
250 A
400 A
630 A

N

Switching ~Connections  Fuselnk  Busharspadng
schaltbar Anschluss  (Sicherungseinsdtz | Sammelschiefienabstand |
) NH-1 N/A
One pole Right side
einpoli reg\ge Seite NH-2 N/A
m{\Q \ NH-3 N/A
\ NH-1 N/A
One ' Left side
einpoljg ™ linke Seite NF-2 N/A
N NH-3 N/A
5 NH-1 N/A
e pole Right side R
dreipolig rechte Seite NH-2 N/A
NH-3 N/A
NH-1 N/A
Three pole Left side
dreipolig linke Seite NH-2 N/A
NH-3 N/A
NH-1 N/A
Three pole Right side g
dreipolig rechte Seite NF-2 N/A
NH-3 N/A
NH-1 N/A
Three pole Left side :
dreipolig linke Seite NH-2 N/A
NH-3 N/A

BTVC-DT, 2 HANDLES, LATERAL INCOMING
BTVC-DT, 2 HAND BETRIEBEN, SEITICHE EINSPEISUNG

Terminals /Anschliisse XX Code: Page / Seite 60
Accessories /Zubehdr YY Code: Page / Seite 63-65

20 gorlan

Technical Data /I»e,chhésthel@aten: Page / Seite 178-179
Dimension drawings and wiring diagrams /
Abmessungen und-Schaltpan: Page / Seite 68

i
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Range / Produktpalette

. \Refer%é:ncgh .

Artikelnummer
43851.60.XX.YY
438.52.60.XX.YY
438.53.60.XX.YY
4385161 XX.YY
438.5261.XXYY
43853.61.XX.YY
43861.60.XX.YY
438.62.60.XX.YY
438.63.60.XX.YY
43861.61.XXYY
438.62.61.XXYY
438,63.61.XX.YY
438.71.60.XX.YY
438.72.60.XX.YY
438.73.60.XX.YY
43871.61.XXYY
438.72.61.XX.YY
438.73.61.XX.YY

Tpe
W

BTVC lateral output
BTVC seitlicher

Abgang

BTVC lateral output
BTVC seitlicher
Abgang

BTVC-DT 2 handles lateral

output

BTVC-DT 2 hand betrieben,

seitlicher Abgang

BTVC-DT 2 handles lateral

output

BTVC-DT 2 hand betrieben,

seitlicher Abgang

BTVC-DT 1 handle lateral

output

BTVC-DT 1 hand betrieben,

seitlicher Abgang

BTVC-DT 1 handle lateral

output

BTVC-DT 1 hand betrieben,

seitlicher Abgang

! \Cﬁ?r:rent;“ \ \Swiféhin\g\; 5
Nenpsyom  schaltbar N

250A
400A
630A
250A
400A
630A
250 A
400 A
630A
250A
400 A
630A
250 A
400 A
630 A
250 A
400 A
630A

BTVC-DT, 2 HANDLES, LATERAL OUTPUT
BTVC-DT, 2 HAND BETRIEBEN, SEITICHER ABGANG

Terminals /Anschllsse XX Code: Page / Seite 61-62
Accessories /Zubehor YY Code: Page / Seite 63-65

Shronutec

i
|
i

. Fuse\—lin:i? -

Technical Data / T@ghﬁ%’c’hé
Dimension drawings and wiring diagrams /
Abmessungen und "Sﬁ,,hal:tpan} Page / Seite 69

\ !Vfasbar\spa\cing
_ Sicherungseinsatz - Sammelschienenabstand
NH-1 185mm
NH-2 185mm
NH-3 185mm
NH-1 185mm
NH-2 185mm
NH-3 185mm
NH-1 185mm
NH-2 185mm
NH-3 185mm
NH-1 185mm
NH-2 185mm
NH-3 185mm
NH-1 185mm
NH-2 185mm
NH-3 185mm
NH-1 185mm
NH-2 185mm
NH-3 185mm

Page / Seite 178-179




NH-3

3 Pole vertical design fuse switches (BTVC/BTVC-DT)
3-polige NH-Sicherungslastschaltleisten (BTVC/BTVC-DT

Range / Produktpalette

Reference  Type  Curent  Switching . Terminal typ&, ~ Connections Fusedink
Artkelnummer  Typ Nennstrom  schaltbar _ Anschlussausitihidng Anschluss  Sicherungseinsatz
One pole | e Top / Bottom
438.58.13.04.02* 910 A ool 12 inserted nut / M{ 2 Einpressmutter reversible NH-3 gTr
€inpollg Oben / Unten
BTVC One pole ™\
438.58.13.36.00 910 A einpolig 14 upper indoming / M14 Bohrung Top / Oben NH-3 gTr
43858.16.08.00 910A 2:fpgﬁ§ @ 14 rear plate / M14 Bohrung Rear / Hinten NH-3 gTr
Three pole Top / Bottom
438.68.13.0402*  gTVC-DT 910 A dieinoli M12 inserted nut /M12 Einpressmutter reversible NH-3 gTr
ieipolig Oben / Unten
2 handles
BTVC-DT Three pole ) ) )
438.68.13.36.00 > hand 910A dreipolig @ 14 upper incoming / M14 Bohrung Top/ Oben NH-3 gTr
betriel
43868160800 2 910A TQ{:@SE’C’,‘* @ 14 rear plate / M14 Bohrung Rear / Hinten NH-3 gTr
Top / Bottom
43878130402 BIVCDT 9104 Tg,re,e pf’e M12 inserted nut / M12 Einpressmutter reversible NH-3 gTr
1 handle reipoig Oben / Unten
BIVC-DT Three pole
438.78.13.36.00 1 hand 910A dréipoli @ 14 upper incoming / M14 Bohrung Top / Oben NH-3 glr
betrieben H gi
43878.16.08.00 910 A d:;‘;gﬁge @ 14 rear plate / M14 Bohrung Rear/ Hinten NH-3 gTr
*With connection cover / mit Anschlussraumabdeckung
BTVC STANDARD - BTVC-DT, 2 HANDLES, UPPER INCOMING BTVC-DT, 1 HANDLE, REAR CONNECTION
: BTVC-DT, 2 HAND BETRIEBEN, BTVC-DT, 2 HAND BETRIEBEN,
EINSPEISUNG OBEN EINSPEISUNG HINTEN

Technical Data/ Tecl%nisféhé@aten: Page / Seite 178-179
Dimensions drawings / Abmessungen: Page / Seite 69-70

§

Terminals / Anschliisse XX Code: Page / Seite 61-62
Accessories / Zubehor YY Code: Page / Seite 63-65

pronutec



438Type/Typ

Range / Produktpalette

Reference
Artik

438.54.70.XX.YY

438.54.71. XXYY

438.54.72XXYY

4385484 XX.YY

438.54.82.XXYY

438.56.70.XX.YY

438.56.71.XXYY

438.56.72.XX.YY

438.56.84XX.YY

438.56.82.XX.YY

Terminals / Anschllsse XX Code: Page / Seite 61-62
Accessories / Zubehdr YY Code: Page / Seite 63-65

3Rronutec

\ Type
Ty

BTVC-D
BTVC-D
BTVC-D

BTVC-DFS

BTVC-DFS
BTVC-D
BTVC-D

BTVC-D

BTVC-DFS

BTVC-DFS

Current ?Bﬁixatjbn

Nen nstiom  Fixierung
800 A 100
800 A 105
800 A 110
800 A 100
800 A 110
1260 A 100
1260 A 105
1260 A 110
1260 A 100
1260 A 110
BTVC-D FS

M-12 1
M12

l2 Stehbolzen |
12 St

_ Terminaltype
wsch}ussaasfu mmg

M-

12bolt \x‘
olt stainless steel
ut stainless st

hbolzen Edatstahl

J

|

\ﬁ

M-12 Emp:essmuher mlt Schrayube Edelstahl

x/
\/

M-12 bolt

M-12 bolt stainless steel
M-12 nut stainless steel
M-12 Stehbolzen
M-12 Stehbolzen Edelstahl
M-12 Einpressmutter mit Schraube Edelstahl

BTVC-D

1\ Connections

Anschluss

Top / Bottom
reversible
Oben / Unten

Top / Bottom
reversible
Oben / Unten

i

%

3 Pole vertical design doqblek' use switches (BTVC-D)
last' chaltleisten (BTVC-D)

Fuse-link
Si(herungse nsatz

NH-2
NH-2
NH-2
NH-2
NH-2
NH-3
NH-3
NH-3
NH-3

NH-3

Technical Data / Technische Daten: Page / Seite 180-181

Dimensions drawings /Abmessungen: Page / Seite 71
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3 Pole vertlcal desngn dlsconnectors (BTVC S)

3-polige NH-Trennleisten (BTVC-S)

Range / Produktpalette

\ Refefence

Artikelnumrmer

438.52.12.XX.02%

438.53.12.XX.02*

438.55.12.04.02*

43855.13.36.00

43862.12.XX.02%.

438.63.12.XX.02*

43865.12.04.02*

43865.12.36.00

438.72.12.XX.02*

438.73.12.XX.02*

438.75.12.04.02%

438.75.12.36.00

| D

I

BTVC

BTVC-SDT
1 handle
BTVC-DT

1 hand
betrieben

BTVC-SDT
2 handles
BTVC-DT
2 hand
betrieben

- Current
Nermstrom

400 A
630 A
1000 A
1000 A
400 A
630 A
1000 A
1000 A
400 A
630 A
1000 A

1000 A

Dlsconnectmn
schaltbar
One pole
einpolig
One pole
einpolig
One pole
einpolig
One pole
einpolig
Three pole
dreipolig
Three pole
dreipolig

Three pole
dreipolig
Three pole
dreipolig
Three pole
dreipolig
Three pole
dreipolig
Three pole

~ dreipolig
Three pole
dreipolig

*With connection cover / mit Anschlussraumabdeckung

BTVC-S

M12 Einpress

| Anschluss

M12 |r\serted n

@14 upperi

XX Cade TerminalyX Code Anschliisse

XX Code Terminal / XX Code Anschlisse

M12 inserted n

M12 Einpressmutter mit Schraube Edelstahl

@ 14 upper incoming / M14 Bohrung
XX Code Terminal / XX Code Anschliisse

XX Code Terminal / XX Code Anschliisse

M12 inserted n

M12 Einpressmutter mit Schraube Edelstahl

@ 14 upper incoming / M14 Bohrung

BTVC-SDT 2 HANDLES
BYVC-SDT 2 HARD BETRIEBEN

Terminals /Anschliisse XX Code: Page / Seite 61-62
Accessories /Zubehdr YY Code: Page / Seite 63-65

Terminal fype Connections Solid Links
aush \mng . Anschluss Trennmesser
Top / Bottom
Oben / Unten NH-2
Top / Bottom 3
Oben /Unten NH-3
hstalnlees steel Top/ Bottom reversible 1 5
hraube Edelstahl Oben / Unten
ming AM14 Bohrung Top/ Oben NH-3
Top / Bottom ~
Oben / Unten NH-2
Top / Bottom )
Oben / Unten NH-3
ut stainlees steel Top / Bottom reversible NH-3
Oben / Unten
Top/ Oben NH-3
Top / Bottom
Oben / Unten NH-2
Top / Bottom i
Oben / Unten NH-3
ut stainlees steel Top / Bottom reversible NH-3
Oben / Unten
Top / Oben NH-3

BTVC-S TOP CONNECTION /UPPER INCOMING
BTVC-S EINSPEISUNG OBEN/BOHRUNG

.,

N

Yoo e
LR WY

n

Technlcal Data/Techmsche Daien Page / Seite 182-183

Dimensions drewmgs and Wmng diagrams : page 72-73
Abmessungen und Sg:ha[tpan Seite 72-73
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ﬂ 400/630/1000

Range / Produktpalette

Reference \

. \Artlkelnumme: \

438.52.65.08.00

43853.65.08.00

438.55.65.08.00

438.62.65.08.00

43863.65.08.00

438.65.65.08.00

438.72.65.08.00

438.73.65.08.00

438.75.65.08.00

Tpe

Iyp

BTVGS

BTVC-SDT
2 handles
BTVC-SDT 2
hand
betrieben

BTVC-SDT
1 handle
BTVC-SDT 1
hand
betrieben

Current
Nennstrom

400 A

630 A

1000 A

400 A

630 A

1000 A

400 A

630 A

1000 A

3 Pole vertical design disca

, busbar connection (BTVC-S)
eisten, Kuppelleiste (BTVC-S)

Disconnection Connecﬂons _ Soid Links
schaltbar. % Anschluss  Trennmesser
\L ,\ ] )
One pole | @ 14mm diamater/ 14mm Bohrung Busbar connection NH-2
einpolig x\ Y Kuppelleiste
|
One pole Busbar connection
einpolig @ 14mm dTmeter/ 14mm Bohrung Kuppelleiste NH-3
One pqle \@ 14mm digfneter / 14mm Bohrung Busbar connection NH-3
einpolig \_‘Q\ Kuppelleiste
Three pele @ 14mm diameter / 14mm Bohrung Busbar connection NH-2
dreipolig Kuppelleiste
Three pele @ 14mm diameter / 14mm Bohrung Busbar conqecuon NH-3
dreipolig Kuppelleiste
Thre.e pqle @ 14mm diameter / 14mm Bohrung Busbar connection NH-3
dreipolig Kuppelleiste
™ ree pele @ 14mm diameter / 14mm Bohrung Busbar connection NH-2
dreipolig Kuppelleiste
Three pole . ) Busbar connection
dreipolig @ 14mm diameter / 14mm Bohrung Kuppelleiste NH-3
Three pole . ] Top / Bottom
dreipolig @ 14mm diameter / 14mm Bohrung Oben/ Unten NH-3

BTVC-S BUSBAR CONNECTION
BTVC-S KUPPELLEISTE

Terminals /Anschlisse XX Code: Page / Seite 61-62
Accessories /Zubehdr YY Code: Page / Seite 63-65

3pronutec

£,

Technical Data/ Technische Daten Page / Seite 182-183
Dimensions drawings-and- Wmng diagrams : page 73
Abmessungen und S}cha[tpanT Selte 73
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438Type /Typ

3-polige NH-Doppel Trenniensten (BTVC-DS)

Range / Produktpalette

Tpe

Typ
% g Top / Bottom reversible ’
43857700402%  BIVCDS 2000A 100 M12 Einpressmutter mit Schraube Edelstahl Oben / Unten NH-3
| M12inserted nut stai vees steel Top / Bottom reversible
* | i _
438.57.710402 BIVCDS 2000A 105 M12 Einpressmutter mit S?;hraube Edelstahl Oben / Unten NF-3
i
% i .
43857130702 BIVCDS 2000 A 110 2xM14/ N3 Bbhrung Top/ Bottom reversible 3
Oben / Unten
43857.800400  BTVCDS  2000A 100 Busbar connection NH-3
Kuppelleiste
*With connection cover / mit Anschlussraumabdeckung
BTVC-DS TOP/BOTTOM REVERSIBLE BTVC-DS 2000 A BUSBAR CONNECTION
BTVC-DS OBEN/UNTEN : BTVC-DS zoooA KUPPELLEISTE

Terminals /Anschliisse XX Code: Page / Seite 61-62 Technical Data/ Techn'

;f"”»

he Dzﬂen Page / Seite 182-183
Accessories /Zubehor YY Code: Page / Seite 63-65 : Dimensions dr wmgs and Wmng diagrams : page 74
Abmessungen wnd Schaltpan - Seite 74
£ gorl pronutec




A¥ 100012000

Range / Produktpalette

Suitable for applications next to distribution transformers, where the
possibilities of short circuit are greater and a higher breaking capacity
is required.

A new accessory has been developed and successfully tested
according to 1EC 60947 - 3.2008 to integrate into Pronutec’s single
and double switch disconnectors, in order to withstand 25 kA/1s
and 31 kA/3s respectively.

ce*
mmer

%rt

43855.12.04.02 BTVC-S 1000 A
43857.70.04.02 BTVC-DS 2000 A
438,65.12.04.02 BTVC-SDT 2 Handles 1000 A

BTVC-SDT 2-Hand-Betrieben

Switch disconnector able to wij
NH-Trennleiste n

ta\gd High Short circuit currents
rhﬁ\hter Kurzschlussfestigkeit
~ (BTVC-S/BTVC-DS)

o

Die n%u entwickelte Option erhohte Kurzschlussfestigkeit 25kA
wm@ pd 1 Sekunde und 31kA wihrend 3 Sekunden ist
géman [EC 60947-3.2008 typgeprift und steht fir die einzelnen und
dappelten Pronutec NH-Trennleisten zur Verfigung.

M12 inserted nut stainless Steel

One pole
1-polig M12 Einpressmutter mit Schraube Edelstahl
One pole M12 inserted nut stainless Steel
1-polig M12 Einpressmutter mit Schraube Edelstahl
Three pole M12 inserted nut stainless Steel
3-polig M12 Einpressmutter mit Schraube Edelstahl

*For more references check the pages 56,57,58 / Weitere Varianten finden Sie im Seiten 56,57, 58

NH-Disconnectors / HH- Trennleisten

Bottom connection
Einspeisung von unten

Top connection
Einspeisung von oben

Terminals /Anschlisse XX Code: Page / Seite 61-62
Accessories /Zubehdr YY Code: Page / Seite 63-65

3pronutec

NH- Double Disconnectors
NH-Doppel-Trennleisten

Busbar connection
Kuppelleiste

Technical Data / Technische Deftén : Page / Seite 182-183
Dimensions drawings}gﬁd"@irih\g diagrams : page 75
Abmessungen und"fchajtpafn: Sejte 75

cerlan s
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XX Code References

M10 Bolt
00 ) M10-Stehbolzen 32
M10 Bolt Stainless Steel j
o ) M10-Stehbolzen Edelstahl 32 f’\
Cable lugs DIN 46235 v
02 . " ;‘f‘;éfgglzen 40 ,, Kabelschuhe DIN 46235 N
Lo 2x25mm? = 300mm? N
03 ) M12 Bolt Stainless Steel 40 |\ (maxwidth / breite 43mm) g\\}k‘*‘
M12-Stehbolzen Edelstahl X AN
M12 Nut Stainless Steel
04 - M12-Einpressmutter Mit 40
Schraube Edelstahl
06 101.01.33 Direct Terminal 32 50 35-150 50-185
- Flachdirektanschlussklemme
Aluminum V-terminal with
05 101.01.103 reversible pressure pad 25 16-185 16-240 35-240 35300
V-Klemme, Aluminium, mit
wendbarem Druckkissen
Aluminum V-terminal
58 101.01.110 V-Klernme, Aluminium 25 35-240 35-150 35-240 50-240
Aluminum V-terminal with
49 101.01.109 shear head screw 25 25240 35-150 25-240 50-240
V-Klemme, Aluminium, mit
Scherkopfschraube
Aluminum Double
) 101.01.14 Veterminal 25 50-185 70-240 50-185 70-240
Doppel-V-Klemme,
Aluminium, mit
35 101.0166 SteelV terminal 40 35-120 50-240
V-Stahlrahmenklemme
55 101.01.120 Steel V'terminal 35 35300 50-300

V-Stahlrahmenklemme

pronutec




438Type/Typ

3pronutec

BTVC/BTVC-DT
Lateral Output
BTVC/BTVC-DT

seitlicher Abgang

BTVC/BTVC-DT

910A

BTVC/BTVC-DT

910A

BTVC/BTVC-DT

910A

BTVC-D 800/
1260 A

BTVC-D 800/
1260 A

BTVC-D 800/
1260 A

04

04

08

02

03

04

Terminals for special fuse
Anschliisse fiir spezielle NH-Sicherungslastsc

MlZ-Einpreism ter
mit schraube edels-
‘ tah

\v/’\\/

'

M12 Inserted nut
stainless steel
M12-Einpressmutter
mit schraube edels-
tahl

M14 rear plate
M14 Bohrung

M14 upper incoming
M14 Bohrung

M12 Bolt
M14 Stehbolzen

M12 bolt stainless
steel
M12 Stehbolzen
edelstahl

M12 inserted nut
stainless steel
M12-Einpressmutter
mit schraube edels-
tahl

40

40

40

40

40

40

40

12 8t

witches (BTVC/BTVC-DT/BTVC-D)

Cable lugs DIN 46235

Kabelschuhe DIN 46235

2x25mm? - 300mm?

(max width / breite 43mm)

A

61




Terminals for special fuse switches (BTVC-S/BTVC-DS)
Anschliisse fiir spezielle NH-Sicherungslastschaltleisten (BTVC-S/BTVC-DS)

chiening:

e
M12 inserted nut\
stainless steel
?g\ég_i 04 MI12-Finpressmut- 40
ter nit schra ube'{\\\-\’
Tﬂelstahl \;\.\ !
A
\\\//\)5
M12 inserted nut
stainless steel
B;(\)/O%is 04 M12-Einpressmut- 40
ter mit schraube
edelstahl
BTVC-DS o7 M 14 bolt )
2000 A M14 Stehbolzen
Cable lugs DIN 46235
Kabelschuhe DIN 46235
2x25mm? — 300mm?
(max width / breite 43mm)
M 12 inserted nut
BT/_\\/EIJSSJ)gSO stainless steel
. 04 M12-Einpressmut- 40
connection X
Kunpelleiste ter mit schraube
PP edelstahl
BTVC-S 2000
14 mm hole
ABusbar 08 diameter 40
connection
: 14 mm Bohrung
Kuppelleiste
™

620 g0 pronutec
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NH-1/2 85mm

itches (BTVC/BTVC-D/BTVC-S)
eisten (BTVC/BTVC-D/BTVC-S)

438Ty e/ Typ

3 Pole vertical design fuse’s
3-polige NHuSﬁch@rungsla%Q;&

Beschreiby

.\, 00=No Accessories
% 4 00= Kein Zubehdr

Blown fuse indicator (LED) ;
Leuchtdiodenanzeige (LED) v\\ 01
Connection cover for NH-1/2/3 BTVC & BTVG-DT/ BTVC-S')Q(&%;OA
Anschlussraumabdeckung fur NH-1/2/3 BTVC & BTVC-DT/ BI&SC— 400/ 630A 02 4380425
Connection cover for BTVC 910A and top oytgoing/ter nals
Anschlussraumabdeckung fur BTVC 910A und selAhschluss oben 02 42804103
Connection cover for BTVC-S 1000A
Anschlussraumabdeckung fir BTVC-S 1000A 02 42801027
Connection cover for Double BTVC-D and BTVC-DS 2000 A (100mm)
Anschlussraumabdeckung fiir Doppel BTVC-D und BTVC-DS 2000 A (100mm) 02 STD 42801028
FS 42804100
Connection cover for Double BTVC-D (100mm) and BTVC-DS 2000 A (105 mm)
Anschlussraumabdeckung fir Doppel BTVC (100mm) und BTVC-DS 2000 A (105mm) 02 STD 42801029
FS 42804100
f b
™
Connection cover for Double BTVC-D (110 mm) STD 42801030 Wos
Anschlussraumabdeckung fiir Doppel BTVC -D {110mm) 02 W
FS 4280485 KE
g
Code 01+code 02 /Teill 1 +Teil 2 04 “
. Short connection cover for NH-1/2/3 BTVC & BTVC-DT
! Kurze Anschlussraumabdeckung fir NH-1/2/3 BTVC & BTVC-DT 5 12 4280410

scription Referenc
eschreibun _ Aitkelummen
Slip on fuse
Huckepacksicherung 4280810
- - - Front cover for busbars: 100mm width with fixing brackets
- - - Blindabdeckung 100mm breit mit seitlichen Abdeckungshaltern 4150804

Front cover for busbars: 100mm width
Leerfeldabdeckung 100mm breit zur Befestigung auf den Sammelschienen 4150807
inklfixierschrauben

Protecting polyester strip left / right angle

seitliche Blendauflage 41508085

Microswitch {open/closed indicator)

Microschalter flir Schaltzustandsanzeige (offen/geschlossen) 1013406

“pronutec T gerlan e



3-polige NH-Sicherungslastschaltleisten (BTVC/BTVC-D/BTVC

\x\

-~ [1000112601200

Accessories / Zubehor

Reference
;;értikeimmmer%

Description

ltem \
Beschieibung

_ Abbildung

Fixing bracket for front cover for NH-1/2/3

Seitliche Abdeckungshalter fir NH-1/2/3 BT 4150420

Central barrier foroutg ng termm !5 80 mm

Mittentrennwand Ansc ‘u\ssfaele - 80" m 4150426

Earthing device NH
Erdungsgarnitur NH- 1/2/3 42808104

Central barrier for outgoing terminals : 120 mm
Mittentrennwand Anschlussbereich : 120 mm 42804115

Solid link for NH1 BTVC & BTVC-DT (250 A)
Trennmesser fiir NH1 BTVC & BTVC-DT (250 A) 2400302

Solid link for NH2 BTVC & BTVC-DT / BTVC- S (400 A)
Trennmesser fir NH2 BTVC & BTVC-DT / BTVC -5 (400 A) 2400402

Solid link for NH3 BTVC & BTVC-DT/ BTVC-S (630 A)
Trennmesser fUr NH3 BTVC & BTVC-DT/ BTVC-S (630 A) 2400502

Solid link for NH3 BTVC-S (1000 A)
Trennmesser fiir NH3 BTVC-S (1000 A) 2400506

Hook-on clamp (set of 3)
Set-Krallenklemmen zur Befestigung ohne Bohrung auf Sammelschienensystem (3 4380824

Stiick)

Plate for V" Neutral link

"V PEN-Lasche verdrehungssicher 4280538
Flat plate for“v" Neutral link SN
Standard "V"PEN-Lasche 4280547
Flat Plate for"v"Neutral Link / Standard "V" PEN-Lasche 1010137
100mm 4380801
Kit for double one pole switching for BTVC-D (2 pieces x 3 poles = 6 pieces)
Kit fiir doppel 1-polig schaltbar fur BTVC-D (2 Stlicke x 3 polig = 6 Stlicke) 105mm 4380802
110mm 4380803
Card holder for Double V-Terminals, Accessorie reference, consult specific \
reference with each fuse switch, A
’ 4280480

Bezeichnungsschildtidger filr Doppel V-Klemme, Anfrage der spezifischen A|t||<e|nummer
zu der entsprechenden NH-Sicherungslastschaltleiste NH-1/2/3




3 Pole vertical design fuse switches (BTVC/BTVC-D/BTVC-S)

3-polige NH=Sic%ﬁ@rungsla%gahalﬂeisﬁ:é{n (BTVC/BTVC-D/BTVC-S)

Reference

 Description
Artikelnum me

Beschrelbung

Busbar support 185mm, 3 pole for drilled fla

Sammelschienen trdger fir gebohrte Fla%c ienen 4380811

Universal busbar support 185mm, 3 pole forundnlle ﬂat usbars 30...120x10mm
Universal-Sammelschienentrdger fir un ebohrte Fachschienen 30-120x10 und 4380812
Doppel-T und Dreifach-T Proﬁ ichienen

Cover, for busbar ends for reference 4380812 4380813
Endabdeckung fir Art. — Nr. 4380812 0

Connection terminal for busbars 30 x 10, and cable connection 95-300 mm?
Anschlussklemme fur Rund-/Sektorleiter 30x10, Doppel-T-und Dreifach-T-Profil 95-300mm? 4230812

Terminal accessories / Klemme Zubehor

P
~ ltem :
Abbildung J
N
%
Set of 3 adaptor plates to connect 3 cables lugs M12 stainless steel per phase 4150126
Dreifachanschluss, 100mm breit, mit M12 Schraubanschluss \

Set of 3 adaptor plates to connect 3 V-terminals per phase
Dreifachanschluss, 100mm breit, V-Klemmen L~ 4150107

Insulating cover for V-terminal

Einzelklemmenabdeckung fur V-Klemmen \ 1010135
/a @ t\
Adaptor plates to connect 2 cable lugs M12 stainless steel per phase
Doppelanschiuss 100mm breit M12-Schraubanschluss 4150812

“Bronutec » gorlan &



mm

Assembly drawing / Aufbauzeichnung

Ref./ Art.Nr,
4150804

Ref./ Art.Nr,
4380425

Ref./ Art. Nr.
4150812

Ref./ Art. Nr.
4150804

Ref./ Art.Nr.
4380425

Front cover for busbars: 100 mm width with fixing

brackets
Blindabdeckung 100mm breit mit seitlichen
Abdeckungshaltern far BTVC

Connection cover for NH-1/2/3 BTVC & BTVC-DT/ BTVC-S
400/ 630 A

Anschlussraumabdeckung fiir NH-1/2/3 BTVC & BTVC-
DT/ BTVC-S 400/ 630A

Ref./ Art. Nr.,
4150812

Adaptor plates to connect 2 cable lugs M12 stainless steel
per phase
Doppelanschluss 100mim breit M12-Schraubanschluss

3 Pole vertical design fuse switches (BTVC/BTVC-D/BTVC-S)
3-polige NH-Sicherungslastschaltleisten (BTVC/BTVC-D/BTVC-S)

Ref./ Art. Nr.
4280810

Ref./ Art. N,
4150807

Ref./ Art. Nr.
4150426

Ref./ Art. NIr.
4150107

Ref./ Art.Nr. M
42808104 K

Ref./ Art. N,

4280810

Ref./ Art.Nr.

4150807

Ref./ Art.Nr.

4150426

Slip on fuse
Huckepacksicherung

Front cover for busbars: 100 mm width with
nylon bolts for busbar fixing

Leerfeldabdeckung 100mm breit zur Befestigung
auf den Sammelschienen inkl. Fixierschrauben

Central barrier for outgoing terminals
Mittentrennwand Anschlussbereich

Ref./ Art.Nr.

4150107

Ref./ Art. N

42808104

Set of 3 adaptor plates to connect 3 V-terminals
per phase
Dreifachanschluss, 100mm breit, mit V-Klemmen

Earthing device NH-1/2/3
Erdungsgarnitur NH-1/2/3

pronutec



8Type/Typ

In g ;:550§40026§0 3 Pole vertical design fuse switches (BTVC/BTVC-DU/BTVC-DT)

3-polige NH-Sicherungslastschaltleisten (BTVC/%TVC-DU/ETVC-DT)

Dimensions / Abmessungen

BTVC 1 pole switching / BTVC einpolig schaltba<

Bottom connection /Anschluss Unten Top connection / Ansc‘k{uss Ohjen \
j 1
\/
100 |
T =
N IE-E
g ki
Moy
120
| s¢]

* Busbar distance may also be 210mm / Auch mit 220 mm Sammelschienenabstand verfiighar

BTVC-DT 2 handles 3 pole switching / BTVC-DT dreipolig schaltbar 2 hand betrieben

Bottom connection /Anschluss Unten Top connection / Anschluss Oben

100

; a

. bk 8

g L 3
—

2 ni

; vy

. | &

110

a1

50

* Busbar distance may also be 210mm / Auch mit 210 mm Sammelschienenabstand verfiighar M//

Range / Produktpalette: page / Seite 49-50
“pronutec




~ | _ 438Type /Ty
3 Pole vertical design fuse switches (BTVC-DT) A 25014001630
3-polige NH-Sicherungslastschaltleisten (BTVC-DT) E

Dimensions / Abmessungen
BTVC-DT 1 handle 3 pole switching / BTVC-DT dreipolig schaltbffx\t!aﬁ betrieben

Bottom connection /Anschluss Unten Jop connection / Anschluss Oben

- W _ — ‘82 -~ ¢ - - - w7 )
IR e T R 1 b/
£ I Ej l
e t .~ g J'l g L N
Eeoama o ?M“":"’i
A i -
=, bl L bl
= - Y. At j- ) M '_Z z‘{‘
el S @Wﬁ L | e
Y B Lol L
' NI ] Yo
1 R ]'; 0 WIEMI
(T g s
N T - 1 @
T = e
(AR 1By
. I N B 2 1] [
' J 7 I B I KR
£ e e o]
(oL o e AN 1 1 [ﬂ]T o .
™=
1
A
* Bushar distance may also be 210mm / Auch mit 210 mm Sammelschienenabstand verfiighar

 438Type/Typ
3 pole vertical design fuse switches (BTVC/BTVC-DT) AY 2501400630
3-polige NH-Sicherungslastschaltleisten (BTVC/BTVC-DT) r

Dimensions BTVC-DT lateral incoming / BTVC-DT seitliche Einspeisung
Abmessungen f

Right side / rechte Seite Left side / linke Seite PEAN \
140 ‘ \1\

197

e
et
o=

7
653
&g
e
23
18
135

T,
|'a
.y
[T
=1

===
T,
VB

T

==

BBl
%:] !

B

€0
23

Pﬂ:§%~J§q o)
!

11¢

Range / Produktpalette: page / Seite 51-52
#6 gorlan pronutec



3 Pole vertical design fuse switches (BTVC/BTVC-DT)
3-polige NH-Sicherungslastschaltleisten (BTVC/BTVC-DT)

1
Dimensions / Abmessungen
BTVC lateral output / BTVC seitlicher Abgi‘
Right side / rechte Seite Left side / linke Seite

.oow sw- - \ \ 19 -
1# ﬁT"{Ji}H ‘ ,\:} 1 gl—*ﬂilﬂ]
. 7 Al : o R T
4 ||l = g || -
1%, - - ",sf:gj__ 4
 HHE |+ Al
a I 8 (1 4
Ll g d”in B
o= N m ':'“ B % P /‘ 4
- i R i} P
’ * I e
I S -__"liJlIJl.f i

438 Type /Typ nH-3 [1ssmm [
3-pole vertical design fuse switches, standard (BTVC/BTVC-DT) .
3-polige NH-Sicherungslastschaltleisten, Standard (BTVC/BTVC-DT) |

8

Dimensions / Abmessungen
. BTVC 1 pole switching / BTVC einpolig schaltbar
Bottom connection /Anschluss Unten

Top connection / Anschluss Oben

312

Range / Produkipalette: page / Seite 53-54

69

Yhronutec



3 Pole vertical design fuse switches, Upper incoming (BTVC-
3-polige NH-Sicherungslastschaltleisten, Bohrung (BTVC-DT \52
'Q\\

Dimensions / Abmessungen

3 Pole vertical design fuse switches, Rear input (BTVC-DT)

192

o7
O
b “i
L

SN A
==k

il

A ) Sl

=

=
=

=

o

==l
e etk

pu—

—

T

e
e s ey 4,:3:_#5—"

i

BTVC-DT 2 handles / BTVC-DT 2 hand betrm\en \

s

3

ey

3

oo}t
590
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3
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f

e
=
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5
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3-polige NH-Sicherungslastschaltleisten, Einspeisung hinten (BTVC-DT)

Dimensions / Abmessungen

BTVC-DT 1 handle / BTVC-DT 1 hand betrieben

185

‘88

Range / Produktpalette: Page / Seite 54
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Dimensions / Abmessungen \
BTVC-D (FS)

Bottom connection / Anschluss Unten

2

N

)
A 15
T s _ Width"A"/Breite A"
{lgee e
et 100 mm
105 mm
110 mm
BTVC-D
Bottom connection / Anschluss Unten Top connection / Anschluss Oben
A 38
W,
13
L |
o Ld
) i i, :
b4 m_{ ?J_‘
B
. wj!
A
=] e
? ﬂuﬂl ST
o Y
Width ’A/ Brejte A
A 100 mm
N 105 mm
. 110 mm

o

Range / Produktpalette: Page / Seite 55 L
ronutec gorlan

3 Pole vertical design fuse switches (BTVC-D)
3-polige NH—Sieherungs&asXschaltleﬁsten (BTVC-D)

7"



3 Pole vertical design disconnectors Standard (BTVC-S)
3-polige NH-Trennleisten, Standard (BTVC-S)

Dimensions / Abmessungen

P~ \‘
192 |
L, 166 N 201
153~ |
_; . .

3 )
o N T ™
. 295 !\
@ = 1
3 IR 3 ‘“fl ][;}J
t | | s, il
. i kel
3 ] 2ty “li[ |
’ i = | W "
!’ ! : ..;}—: j};{, } ,‘:f?f
I, P |
‘ - - L e .
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- ] 4 3 /
] [‘2_..9. i by
J“‘g o ] l A
0 0 il e |8

Range / Produktpalette: Page / Seite 56 .
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4§ 200163011000 3 Pole vertical design disconnectors, Upper incoming (BTVC-S)
3-polige NHnTﬁ‘er;knleisten, Bohrung (BTVC-S)
§

=

Dimensions / Abmessungen

—
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3 Pole vertical design disconnectors, busbar connection

63011000 3-polige NH-Trennleisten, zur Sammelschienentrennung

Dimensions / Abmessungen

BTVC-SDT 1 handle / BTVC-SDT 1 hand betrieben
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3 Pole vertical design disconnectors, (BTVC-DS)
3-polige NH-Trennleisten, (BTVC-DS)

Dimensions / Abmessungen
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Width "A"/ Breite A"
"‘i 100 mm
5 105 mm !,\\zf
110 mm Uy
3 Pole vertical design disconnectors, busbar connection (BTVC-DS) \43§§Type / Typ

3-polige NH-Trennleisten, Sammelschienentrennung (BTVC-DS) 4§ 2000
Dimensions / Abmessungen

BTVC-DS 1 pole disconnection / BTVC-DS einpolig NH-Trennleisten
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Type/Typ : ~ _—
A¥ 100012000 Switch disconnector able to withstand High Short circuit currents
X%(

thotter Kurzschlussfestiglkeit

NH-trennleiste mit ex
j\«\ S/BTVC-DS/BTVC-SDT)

I\

Dimensions / Abmessungen

N
3TCV, St pole disconnection
TVC-DS 2-polig-schaltbar

BTCV-S 1 pole disconnection
BTVC-S 1-polig-schalthar
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BTCV-SDT 2 handles

BTVC-SDT 2-hand-betrieben

1. 1045

1045

185
185

669
600

650

185
185

Width ‘A" /Breﬁe b
100 mm

105 mm

110 mm
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3 Pole vertical design fuse swntches, 185-210 busbar spacing
3-polige NH-Sicherungslastchalileisten, 185-210 Sammelschi @ﬁenabstand
(BTVC/BTVC-DT)

Electrical
characteristics
Elekirische
Kenngroessen

Mechanical
characteristics
Mechanische
Kenngroessen

Fuse links
Sicherungsein-
saelze

Rated operational voltage
Bemessungshetriebsspannung

Rated operational current
Bemessungsbetriebsstrom

Conventional free air thermal current with fuses
Konventioneller thermischer Strom mit Sicherungen

Conventional free air thermal current with solid links
Konventioneller thermischer Strom mit Trennmessern

Rated frequency
Bemessungsfrequenz

Rated insulation voltage
Bemessungsisolationsspannung

Rated conditional short-circuit current
Bedingter Bemessungskurzschlussstrom

Utilization category
Gebrauchskategorie

Rated making capacity
Bemessungseinschaltvermoegen

Rated breaking capacity
Bemessungsausschaltvermoegen

Rated impulse withstand voltage
Bemessungsstossspannung

Operating cycles with current
Elektrische Lebensdauer(Schaltspiele)

Total power loss at |, (without fuse)
Ges. Verlustleistung bei Ith (ohne NH-SE)

Weight
Gewicht

Busbar distance
Sammelschienenabstand

Panel front opening
Abmessungen fuer Fronttafeleinbau

Operating cycles without current
Mechanische Lebensdauer (Schaltspiele)

Size to IEC/ EN 60269
Baugroesse nach {EC / EN 60269

Max. rated current (gL/gG)
Max. Bemessungsstrom (glL/gG)

Max. permis, power loss per fuse-link
Max. zul. Verlustleistung pro NH-SE

(A)

A

V)

250

400

AC-
23B

2500

2000

250

250

690

250

400

80

25

4,25

AC-
22B

750

750

0

1400

250

23

200

v

Type/Typ 438
400 A
AC AC AC AC AC AC
400 500 690 400 500 690
400 630
400 630
510 510 800
40-60
1000
120 120
AC- AC- AC- AC- AC-
23B 22B 23B 22B 22B
4000 1200 1890
3200 1200 1890 ;
r~
20kV
200
52 120
4,750 5,600
185/210
600/650
800 800
2 3
400 400 315 630 630 500
34 48

pronutec



Terminals
Kabelanschliisse

Protection
degree
Schutzart

Operating
Conditions
Betriebs-
bedingungen

Diameter
Durchmesser

Bolt terminal
Flachanschluss Cable Jug (S/DIN 46235)
Kabelschuhe (S/DIN 46235)
Torque
Anzugsdrehmoment
Terminal cross section
V-terminal Klemmenguerschnitt
V-Klemme Torque
Anzugsdrehmoment
) i ) Terminal cross section
Bimetallic terminal Klernmencuerschnitt
Flachdirekt
anschlussklemme Torque

Anzugsdrehmoment

Front operated switchgear fitted
Frontseitig, Gerat eingebaut

Ambient temperature
Umgebungstemperatur

Rated operating mode
Bemessungsbetriebsart

Actuation
Betdtigung

Altitude
Hohenlage

Pollution degree
Verschmutzungsgrad

Overvoltage category
Uberspannungskategorie

3 Pole vertical design fuse switches, 185-210 busbargsi% cing
3-polige NH-Sicherungslastchaltleisien, 185-210 Sammelschjenenhbstand

(mm?)

(Nm)

(mm?)

(Nm)

M10/M12

2x25-300

32

50-300

25

35-185

32

IP30

-25t0+55*(1)

—z..
S

continuous operation (’\
Dauerbetrieb {

dependant manual operation
Abhangige Handbetatiguny

up to 2000
bis 2000

3

v

*(1) 35°C normal temperature, at 55°C with reduced operating current./ *(1) 35°C normale Umgebungstemperatur, bei 55°C mit reduziertem Betriebsstrom.

[
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Electrical
characteristics
Elektrische
Kenngroessen

Mechanical
characteristics
Mechanische
Kenngroessen

Fuse links
Sicherungsein-
saelze

m

Rated operational voltage
Bemessungsbetriebsspannung

Rated operational current
Bemessungsbetriebsstrom

Conventional free air thermal current with fuses
Konventioneller thermischer Strom mit Sicherungen

Conventional free air thermal current with solid links
Konventioneller thermischer Strom mit Trennmessern

Rated frequency
Bemessungsfrequenz

Rated insulation voltage
Bemessungsisolationsspannung

Rated conditional short-circuit current
Bedingter Bemessungskurzschlussstrom

Utilization category
Gebrauchskategorie

Rated making capacity
Bemessungseinschaltvermoegen

Rated breaking capacity
Bemessungsausschaltvermoegen

Rated impulse withstand voltage
Bemessungsstossspannung

Operating cycles with current
Elektrische Lebensdauer(Schaltspiele)

Total power loss at |, (without fuse)
Ges. Verlustleistung bei Ith (ohne NH-SE)

Weight
Gewicht

Busbar distance
Sammelschienenabstandy

Panel front opening
Abmessungen fuer Fronttafeleinbau

Operating cycles without current
Mechanische Lebensdauer (Schaltspiele)

Size to IEC / EN 60269
Baugroesse nach [EC / EN 60269

Max. rated current (gL/gG)
Max. Bemessungsstrom (gL/gG)

Max. permis. power loss per fuse-link
Max. zul. Verlustleistung pro NH-SE

3 Pole vertical design (double) fuse switches (BTVC-D)
3-polige NH-(Doppel) Sicherungslastschaltleisten (BTVC-D)

ly, (A)
(H2)
U v)

(kA9

A

(kg)
(mm)

(mm)

910

910

1250

50

1000

50

AC-22B

2730

2730

200

12974

185

910(gTr)

70

AC500 AC690 AC500 AC690
800 630 1260 1000
800 630 1260 1000
90 750 1500 1200
40-60
1000
50
I—
AC22B AC21B AC21B AC208 |
2400 945 2400 A
200 945 2400~
20 20
100 -
110 70 200 130
14,536 15,722
185
600/ 650
500
2 3
400 315 630 500
34 45 48 60
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ltleisten (BT%{ a

{y '5‘

/
|

/ E

Diameter .
Durchmesser
Bolt terminal
Terminals ) Cable lug (S/DIN 46235) 2 _ 3%95-300
Kabelanschllsse Flachanschluss Kabelschuhe (S/DIN 46235) (mm?) 295300
Torque (Nm) 37 39
Anzugsdrehmoment
Protection degree Front operated switchgear fitted _ P30

Schutzart Frontseitig, Gerdt eingebaut

Ambient temperature . %

Umgebungstemperatur (0 2>10-+55(1)

Rated operating mode N continuous operation

Bemessungsbetriebsart Dauerbetrieb
Operating BAcFu'ation __ dAeSlepda'nt T{ang‘al opgration
Conditions etétigung hingige Handbetétigung

. i_etnebs- Altitude m up to 2000
saingungen Hohenlage his 2000
Pollution degree B 3
Verschmutzungsgrad
Overvoltage category B v

Uberspannungskategorie
«‘;}%
*(1) 35°C normal temperature, at 55°C with reduced operating current / *(1) 35°C normale Umgebungstemperatur, bei 55°C mit recluziertem Betriebsstrom 5

5 4 oy
pronutec



60947-3

Rated operational voltage
Bemessungsbetriebsspannung

Rated operational current
Bemessungsbetriebsstrom

Conventional free air thermal current with
solid links
Konventioneller thermischer Strom mit Trenn-
messern

Rated frequency
Bemessungsfrequenz

Rated insulation voltage

. Bemessungsisolationsspannun
Electrical 9 P 9

characteristics

: Rated short-time withstandcurrent (1sec)
Elektrische

Bemessungskurzzeitstrom (1sec)

Kenngroessen

Utilization category
Gebrauchskategorie

Rated making capacity
Bemessungseinschaltvermoegen

Rated breaking capacity
Bemessungsausschaltvermoegen

Rated impulse withstand voltage
Bemessungsstossspannung

Total power loss at |, (without fuse)
Ges. Verlustleistung bei | th (ohne Trennmes-

se)
Weight
Gewicht
Mechanical
characteristics Busbar distance

Mechanische Sammelschienenabstand
Kenngroessen
Panel front opening

Abmessungen fuer Fronttafeleinbau

Size to IEC / EN 60269

. Baugroesse nach IEC EN 60269
Fuse links

Trennmesser
Max. rated current

Max. Bemessungsstrom

*(1) 25 KA /15 - 1000 A with special accesory / #(1) 25kA /1s

(H2)
U, (V)

(kA

(A)

U, (KY)

P, (W)

(kg)

(mm)

, )

1000 A auf Anfrage

*¥(2) 31 kA /35 - 2000 A with special accesory / * (2) 31 kA / 35 -2000 A auf Anfrage

500/

400 630
400 630
15% (1)

AC- AC-
208 208
52 98
4,750 5,750

2
400 630

AC AC AC AC
400 500 690 500/690

1000 2000

1000 2000
40-60
1000

1T1%(1) 11*(2)
A AC
28 2B AC-208
10000 3000 -

[

8000 3000 -
20

280 600

8750 20,010
185
600/650

3

1000

pronutec



3 Pole vertical design disconnectors (BTVC-S /
3-polige Trennleisten (BTVC-S /

Diameter
Durchmesser

Bolt terminal
Terminals ) Cable lug (S/DIN 46235) ; .
Kabelanschiiisse Flachanschiuss Kabelschuhe (/DIN46235) ™™ 2025300 295300 4x95-300
Torque
Anzugsdrehmoment (Nm) 32
Protection

Front operated switchgear fitted

degree Frontseitig, Gerit eingebaut - P30

Schutzart
Ambient temperature . M
Umgebungstemperatur (0 25 104357(1)
, ‘ . T
Rated operating mode B continuous operation [
Bemessungsbetriebsart Dauerbetrieb j
: Actuation dependant manual operation mt‘{j
Qpelating Betatigung B Abhangige Handbetitigung NS
Conditions ; Y
Betriebs- )
bedingungen Hg:wtlet:wjgz]e (m) up to 2000 / bis 2000
Pollution degree _ 3

Verschmutzungsgrad

Overvoltage category v
Uberspannungskategorie

#(1) 35"C normal temperature, at 55°C with reduced operating current / *(1) 35°C normale Umngebungstemperatur, bei 55°C mit reduziertem Betriebsstrom
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Independent, accredited testing station - Member laboratory of STL and LOVAG A\

BERLIMN

-

'\

TYPE TEST REPORT

NO. 2270.2100870.0579 ; \ j

PRONUTEC, S. A, / /o)) CUENT

Parque Empresarial Boroa /v

Parcela 2C-1 /

48340 Amorebieta (Vizcaya) /

SPAIN “\/

SRONUTEC i T T YT T
Three pole LV HRC fuse-switch-disconnector in vertical design TEST OBJECT
'BTVC 400A NH2 DU TYPE

Single-pole operated

S o s orediucion e e

Rated operational voltage (AC) 500 V RATED

Rated insulation voltage (AC) 1000 V émmgﬁﬂ?cs
Rated impulse withstand voltage 8 kV LNt z‘ﬁ
Rated operational current 400 A N
Conventional free air thermal current 400 A A !
Rated frequency 50 Hz [N
Rated conditional short-circuit current 50 kA 5
Utilization category AC-22B ‘

IEC 60947-3: 2008-08 NORMATIVE

DOCUMENT

Test sequence I:  General performance characteristics RANGE OF TESTS

Test sequence Il: Operational performance capability PERFORMED

Test sequence IV: Conditional short-circuit current

Test sequence V:  Overload performance

17 August to 16 September 2010 DATE OF TEST

The ratings of the test object related to the scope of tests have been TEST RESULT

proved.
The tests have been PASSED.

HA OCHOBAHWME 4J1. 2 OT 33J14

.,

-\
~J

QIEFAN DUNMVWANURN
Head of Centre of Competence
Low-Voltage & Railway Equipment

Test engineer in charge

HA OCHOBAHWME 4J1. 2 OT 33J14

Berlin, 02 November 2010

.

. Independent test laboratory, accredited by Deutsche Akkreditierungsstelie Technik (DATech) eV. in the fields
and switchgear, power cables and power cable accessories, |v. apparatus and switchgear, installation eq

Y
/“) switching and control equipment

Institut ,Priiffeld for elektrische Hochleistungstechnik” GmbH (PH Berlin) Is a subsidiary of CESI Sp.A Milan,

~HA OCHOBAHUME 4I1. 2 OT 33/

DAT - P - 019/92
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Contents

1. Present at the test

2. Test performed

3. Identity of the test object

31  Technical data and characteristics

32  Identity documents

4, Test sequence I: General performance characteristics

41  Temperature-rise

42  Dielectric properties 9
43 Making and breaking capacities I
44 Dielectric verification 15
45  leakage current 16
46  Temperature-rise verification 17
47  Strength of actuator mechanism 20
48  Evaluation of test sequence | 21
5. Test sequence II: Operational performance capability 22
5.1  Operational performance without current 22
52  Operational performance with current 23
53  Dielectric verification 27
54  Leakage current 28
55  Temperature-rise verification 29
56  Evaluation of test sequence |I 31
6. Test sequence IV: Conditional short-circuit current 32
6.1  Fuse-protected short-circuit withstand/making 32
6.2  Dielectric verification 36
63  Leakage current 37
64  Temperature-rise verification 38
65  Evaluation of test sequence IV 40
7. Test sequence V: Overload performance 41
7.1 Overload test 41
7.2 Dielectric verification 43
73  leakage current 44
74  Temperature-rise verffication 45
75  Evaluation of test sequence V. 47
8. Photos 48
9. Oscillograms 51
10. Drawing 73
This test document comprises 73 sheets, HA OCHbBAHME l—IJ'I 2 OT 3314

Distribution Copy No. 1

Copy No. 1 in English:

The test results refate only to the dbject tested.

PRONUTEC, S. A

This document is confidential. Its transfer to third parties as well as its reproduction in extracts require the consent of the client
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TYPE TEST REPORT NO. 2270.2100870.0579

1. Present at the test ’ / \

Mr. Rainer Borc

Mr. Jens Haring

hert IPH test engineer in charge
IPH test engineer k/

Mrs.  Esther Plasencia Alonso PRONUTEC, S. A

2. Test performed

Test sequence |

Test sequence I;

Test sequence V:

Test sequence V.

General performance characteristics
- Temperature-rise

- Dielectric properties

- Making and breaking capacities

- Dielectric verification

- Leakage current

- Temperature-rise verification

- Strength of actuator mechanism

Operational performance capability
- Operational performance

- Dielectric verification

- Leakage current

- Temperature-rise verification

Conditional short-circuit current

- Test of fuse-protected short-circuit withstand
- Test of fuse-protected short-circuit making

- Dielectric verification

- Leakage current

- Temperature-rise verification

Overload performance

- Overload test

- Dielectric verification

- Leakage current

- Temperature-rise verification

HA OCHOBAI-/I’VIE Un. 20T §3J'I,D,
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TYPE TEST REPORT NO. 2270.2100870.0579

3. Identity of the test object

3.1 Technical data and characteristics

§
.
-
.
!

.
:
.
-
.
.

v

The technical data and characteristics of the test object are defined by t @owing parameters
and specified by the client.

Test object:
Type:

Size:
Manufacturer:
Serial No.;

Year of manufacture:

Data:

Characteristics:

Material:

Three pole LV HRC fuse-switch-disconnector in vertical design

BTVC 400A NH2 DU
Single-pole operated
NH2

PRONUTEC, S. A
Sample of serles production
2010

Rated operational voltage

Rated insulation voltage

Rated impulse withstand voltage
Rated operational current

Conventional free air thermal current

Rated frequency

Rated conditional short-circuit current

Rated duty
Utilization category
Degree of pollution
Material group
Overvoltage class

Fuses used

Manufacturer

Type

Size/char,

Rated voltage/current
Torque

Material of enclosure
Material of cover
Material of actuator mechanism

Material of outgoing bars
Material of contact

Material of compression spring

500 VAC
1000 V AC
8 kv
400 A
400 A
50 Hz
50 kA
Uninterrupted
AC-22B ﬁx
3 Mo
I S
4 /N

SIBA
20004 13

NH2-gG
500V./400A N
32 Nm )

BMC
PBT
PA

Cu tin-coated

Cu silver-coated

Stainless steel

HA OCHOBAHMWE Ui, 2 OT 33n ]
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TYPE TEST REPORT NO. 2270.2100870.0579

3.2 Identity documents

BERLIN

The manufacturer confirms that the test object has been manufactured in compliance with the f

drawings given in this document IPH did not verify this compliance in detalil.

The identity of the test object is fixed by the following drawings and data subryﬁﬁed by the client:
/ /1

Name of drawing Drawing No. .

Date of drawing

Auty/or

N\Qt/eé/ -V

BTVC 400A E-438002
TRIVER 2010

09-08-10

g;;‘%m Sheet 73

Entry of test objects at IPH: 16 August 2010

N

HA OCHOBAHWME 4J1. 2 OT 33J14
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TYPE TEST REPORT NO. 2270.2100870.0579

4. Test sequence I: General performance characteristics

4.1  Temperature-rise

Test laboratory

Low-voltage test laboratory, test room 7

Normative document
IEC 60947-3: 2008-08

Required test parameters

Test current: 400 A three-phase
Test frequency: 50 Hz
Test arrangement

According to [EC 60947-3: 2008-08

The test object was mounted, as specified by the manufacturer, in vertical position of use and in
free alr to a 1000-mm copper bar system with a cross-section of 2 x 30 mm x 5 mm per phase.
The load terminals were connected by a 3-m insulated single-core cable (copper conductor) with
a cross-section of 240 mm? per phase. The neutral point was on the outgoing side. .

The torque of the screws at the terminals was 32 Nm. ~

HA OCHOBAHWE Un. 2 OT 3310
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- -

Test and measuring circuits

Test objett
Jé Y

BERLIN

/ :f//

=

E Power supply

1-9 Points of temperature measurement

10-12 Points of current measurement

Figure 1: Circuit for the temperature-rise test

Technical data of measuring circuits

Measuring point

Measured quantity

Measuring sensor

1-9
10
11
12

Temperature
Test current L1
Test current L2

Test current L3

Cu/constantan thermocouples
Current transformer with burden
Current transformer with burden

Current transformer with burden

Measuring instruments:
Measuring points 1 -9:

MV-logger Therm 8032-8M

Measuring points 10-12:  Digital Display SPE

!
|
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Test results

»
. I
Technical data of fuses used
Manufacturer: SIBA
Type: 20004 13
Rated current: 400 A/9G
Rated voltage: 500 Vv
Date of test: 16092010
Test current: 401 A
Test frequency: 50 Hz
Condition of test object: New
Meas. Designation Classification Material Temperature- Final Final temperature
point/ rise limit temperature rise
Phase permitted measured
19 [ecl [K]
110 588 376
Busbar Copper
2|2 . Terminal . 65 59.2 380
terminals tin-coated
3|13 565 353
4 11 614 40.2
Cable ) Copper
5 1L2 ) Terminal ) 65 616 404
terminals tin-coated
6 |13 65.8 446
74 - Enclosure Exposed part Insulat{ng 50 486 274
material
8| - Actuator Manual actuator Insulatl'ng 25 263 51
material
9 Ambient alr 212 -

The final temperature-rise values measured did not exceed the temperature-rise limits defined by

IEC 60947-1, Tables 2 and.3.
Vo

i e,

/ M

The temperature-rise test done before the test of making and break#qg_@paqties"w carﬂgd\gm/
using LV HRC fuse-links of size 2. !

HA OCHOBAHVE 4I1. 2 OT SSJ'I,D,
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4.2 Dielectric properties

BERLIN

SHEET 9

-

G

SR

Test laboratory

Low-voltage test laboratory, test room 7

Normative document
I[EC 60947-3: 2008-08

Required test parameters

- Verification of impulse withstand voltage
Lightning impulse voltage 1.2/50 us: 123 kV
Lightning impulse voltage 1.2/50 us: 9.8 kV

No. of tests: 5 each

Insulation of isolating distances

Phase-to-phase insulation and
phase-to-earth insulation

Polarity: Positive und negative to earth

- Power-frequency withstand verification of solid insulation

50 Hz AC test voltage: 2200V
Duration of test: 5 each s

- Verification of creepage distances

Minimum creepage distance: 125 mm (Degree of pollution 3) N

- Leakage current

Test voltage: 550 V(1.1 x 500 V) ~ N

Test frequency: 50 Hz

Test arrangement
According to IEC 60947-3: 2008-08

HA OCHOBAHWME 4J1. 2 OT 33J17
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Test results

e Verification of impulse withstand voltage and of power-frequency withstand of solid )
insulation ) /

e /
/

S
/ j// k / {/

"

Al
I
'g \

Date of test: 16.09.2010

Atmospheric conditions during test

Air temperature: 204 °C
Alr pressure: 1024 mbar
Air humidity: 35 %

Test arrangement
P T
|

—

Gavan

69

RS e e

G

G

P -

Applied
test voltage
12/50 ps

Results

Applied
50-Hz test
voltage

Results

Switching
state of the
test object

Voltage
applied
to

Farthed

kv

No. of
impulses/
disruptive
discharges

kv

Disruptive
discharges

Closed
Closed
Closed Cc
Closed ABCabc
Open A
Open B
Open C
Open a
Open b
c
B

Aa
Bb

Open
Open

ABC

Bb,CcG

AalCcG
AaBbG

G
aBhbCcG
AabCcG
AaBb,cG
ABb.CcG
AaBCcG
AaBbCG
abc

+ 98
+ 98
+ 123

5 each/0
5 each/0
5 each/0
5 each/0
5 each/0
5 each/0
5 each/0
5 each/0
5 each/0
5 each/0
5 each/0

22
22
22
22
2.2
22
2.2
2.2
2.2
2.2

O O O O O O O O O O

1

¢ Verification of creepage

The minimum creepage distance measured to Annex G is 17 mm. The required minimum

distances

creepage distance limit has been observed,

e Leakage current

VS
£

The leakage current of max. 3 pA measured, was smaller than the permissiblé“gvalue of 05 mA™

HA OCHOBARVE Ur. 2 OT 3311
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43 Making and breaking capacities

Test laboratory

Low-voltage test laboratory, test room 1 f

/ O
N
Normative document / "’“3 / L/ \-/j/

IEC 60947-3: 2008-08

Required test parameters

-
5
§
L % i
.
.
g
;
|
.

AC-228B
Test voltage: 525 V(1.05x500V)
Test making current; 1200 A
Test breaking current: 1200 A
Power factor: 065
Test frequency: 50 Hz

e

Test arrangement
According to IEC 60947-3: 2008-08

The test object was mounted, as specified by the manufacturer, in vertical position of use and in
free air to a 500-mm copper bar system with a cross-section of 1 x 30 mm x 10 mm per phase.
This copper bar system was connected to the test current source by a 1.5-m insulated single-core

TR e e e e e e e

 cable (copper conductor) with a cross-section of 240 mm? per phase. On its outgoing side, the /N
| test object was connected to the load circuit by a 1.5-m insulated single-core cable (copper I
z« conductor) with a cross-section of 240 mm? per phase. ~ \“’f

The distance to the metallic grid was 50 mm (left/right/top). { N

The torque of the screws at the terminals was 32 Nm.

-

i
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Test and measuring circuits

Z1

U1 Dr |

SHEET 12

E Power supply U1

Dr Making switch U2

71,72  Test circuit impedance I
1-7

Figure 2: Circuit for the test of making and breaking capacities AC-22B

Technical data of measuring circuits

< AN e

Test voltage measurement
Switching voltage measurement
Current measurement
Measuring points e

Test No. Measuring point | Measured quantity Measuring sensor 5\
1 Current L1 Shunt
3 Current L2 Shunt
5 Current L3 Shunt
210 3745
to 2 Switching voltage L1 RC divider
210 3754 4 Switching voltage L2 RC divider
6 Switching voltage L3 RC divider
7 Test voltage Voltage transformer

Measuring instruments:

Measuring point 7:

Measuring points 1 - & Translent recorder
Digital voltmeter (class 0.5)

IR A
HA OCHOBAHWE
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Test results

Date of test:

Test circuit type:

Test requirement:
Operating sequence:

18082010 /
Direct

Test of making and breaking cap
5 x CO -t (t- dead time),
L2 closed and L3 open,

L1 is subjected to the make- break/ p@ratlon cycle

Connection of test object: - Power supply at busbar termindts”

- Load circuit at cable terminals

BERLIN

M s e

SHEET 13

-
.
\»;

Condition of test object before test: New
Ambient temperature: 19 °C
Test parameters:
Test No. 210 3745 210 3746 210 3747 210 3748 210 3749
Operating sequence 1. CO-t- 2. COt- 3. CO-t- 4, CO-t- 5.CO
Dead time s 30 30 30 30 -
Applied voltage \% 534 534 534 534 534
L1 173 1.73 173 1.73 173
Prospective peak short-circuit kA L2 1.83 1.83 1.83 1.83 1.83
current L3 1.90 1.90 1.90 1.90 1.90
L1 1.21 1.21 1.21 1.21 1.21
Prospective symmetrical kA L2 1.20 1.20 1.20 1.20 1.20
short-circult current 13 | 1.20 1.20 1.20 1.20 1.20
Average 1.20 1.20 1.20 1.20 1.20
Power factor cos ¢ 0.61 0.61 0.61 0.61 0.61
L1 1.05 1.05 1.05 1.05 1.05
Breaking current kA L2 - - - - -
L3 - - - - -
L1 525 525 525 525 525
Recovery voltage V L2 - - - - -
L3 - - - - -
Average phase-to-phase - - - - -
L1 206 198 205 206 206
Joule integral 10 kAl 12 - - - - -
L3 - - - - -
Duration of current flow ms 189 185 195 196 195
L1 129 121 224 19.2 17.2
Arcing time ms 2 - - - - -
L3 - - - - -
Notes 1) 1) 1) 1)
Evaluation OK oK OK OK
Notes:
OK - The test object was able to make and break properly.
1 Technical data of fuses used:
Manufacturer/Type: SIBA/20 004 13
Size/char: NH2-gG
Rated voltage/current.  500V/400A
Condition of test object after test: A
Immediately after the test of making and breaking capaclties, the switching device was capable of 7

properly opening and closing during a no-load operation.

HA OCHOBAHI/IE 4. 20T 33J'I,El,
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Test results

Date of test:
Test circuit type:
Test requirement:

18082010

Direct

Operating sequence:

Connection of test object:

Condition of test object before test:

Test of making and breaking capacities AC-22B

5 x CO -t (t- dead time),

L1 and L2 closed, Vs —~

L3 is subjected to the make-break-Operation cy&le/ L
- Power supply at busbar term% d

- Load circuit at cable terminats™ /"

Prestressed by tests Nos. 210 3745 to 210 3749

Ambient temperature: 19 °C
Test parameters:
Test No. 210 3750 210 3751 210 3752 210 3753 210 3754
Operating sequence 1. CO-t- 2, COt- 3. CO-t- 4, COt- 5.CO
Dead time s 30 30 30 30 -
Applied voltage \Y 534 534 534 534 534
L1 1.73 1.73 1.73 173 1.73
Prospective peak short-circuit kA L2 1.83 1.83 1.83 1.83 1.83
current L3 1.90 1.90 1.90 1.90 1.90
L1 1.21 1.21 1.21 1.21 1.21
Prospective symmetrical kA L2 1.20 1.20 1.20 1.20 1.20
short-circuit current L3 1.20 1.20 1.20 1.20 1.20
Average 1.20 1.20 1.20 1.20 1.20
Power factor cos ¢ 0.61 0.61 061 0.61 0.61
L1 - - - - -
Breaking current kA L2 - - - - -
L3 1.20 1.20 1.20 1.20 1.20
L1 - - - - -
Recovery voltage \% L2 - - - - -
L3 464 464 464 465 465
Average phase-to-phase - - - - -
L1 423 431 431 425 424
Joule integral 10° kA%s L2 414 418 419 419 412
L3 245 248 248 240 248
Duration of current flow ms 175 171 173 169 173
U1 - - - - -
Arcing time ms L2 - - - - -
L3 155 130 125 125
Notes 1) 1) 1) 1)
Evaluation oK OK oK oK
Notes:
OK-  The test object was able to make and break properly. L
1) Technical data of fuses used: \/ EE
Manufacturer/Type: ~ SIBA/20 004 13 L\
Size/char: NH2-gG %;&Y
Rated voltage/current:  500V/400A

Condition of test object after test:

Immediately after the test of making and breaking capacities, the switching device was capable o?

properly opening and closing during a no-load operation.

HA OCHOBAHI/IE LU'l 20T 33J'I,E|,
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4.4 Dielectric verification

Test laboratory //
Low-voltage test laboratory, test room 9 /
P AN
N
Normative document V

IEC 60947-3: 2008-08

|
!
.
.
.
o
o
.
;%,

Required test parameters

Test voltage: 1000 V
Test frequency: 50 Hz
Test arrangement

According to IEC 60947-3: 2008-08

Test results
Date of test: 18082010

After the test of making and breaking capacities, an AC voltage withstand test across open
contacts and between closed contacts and enclosure was carried out at 1050 V AC,

AR Rl e e

The test voltage was applied: y /1
- between all closed contacts and the enclosure ~ x“j
~ between one pair of closed contacts and the enclosure and the other connected contact gaps { %

— across all opened contacts and connected gaps and the enclosure
— across all connected terminals of one side and the connected terminals of the other side

During each test period of 5 s, no disruptive discharges occurred.

HA ObHOBAHVIE 4. 2 of 3§J'I,D,
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45 Leakage current

Test laboratory

Low-voltage test laboratory, test room 9

Normative document
IEC 60947-3: 2008-08

Required test parameters

Test voltage: 550 V(1.1 x500V)
Test frequency: 50 Hz

Test arrangement
According to IEC 60947-3: 2008-08

Test results
Date of test: 18082010

After the dielectric verification, the leakage current was measured across open contacts and
between closed contacts and the enclosure at 110 % rated operational voltage.

The leakage current of max. 5 pA measured, was smaller than the permissible value of 2 mA

—
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46 Temperature-rise verification

Test laboratory

Low-voltage test laboratory, test room 7

Normative document
IEC 60947-3: 2008-08

Required test parameters

Test current: 400 A three-phase
Test frequency: 50 Hz
Test arrangement

According to IEC 60947-3: 2008-08

The test object was mounted, as specified by the manufacturer, in vertical position of use and in
free air to a 1000-mm copper bar system with a cross-section of 2 x 30 mm x 5 mm per phase.
The load terminals were connected by a 3-m insulated single-core cable (copper conductor) with
a cross-section of 240 mm? per phase. The neutral point was on the outgoing side.

The torque of the screws at the terminals was 32 Nm.
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Test and measuring circuits

10

BERLIN

SHEET 18

Y

1

| J
Ly . S
/]
= f/

12

= 19

E Power supply

1-9 Points of temperature measurement

10-12 Points of current measurement

Figure 3: Circuit for the temperature-rise verification

Technical data of measuring circuits

Measuring point

Measured quantity

Measuring sensor

1-9
10
11
12

Temperature

Test current L1
Test current L2
Test current L3

Cu/constantan thermocouples
Current transformer with burden
Current transformer with burden

Current transformer with burden

Measuring instruments:

Measuring points 1-9:
Measuring points 10 - 12:

MV-logger Therm 8032-8M

i /

Digital Display SPE

HA OCHOBAHVE Ul 2 OT 3314
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|

%
 Testresults ’ 4

| L j d

»§ N s

§ The temperature-rise verification done after the test of making and breakiiﬁg capacities was carried
| outusing LV HRC fuse-links of size 2. .

:

§

Technical data of fuses used

Manufacturer: SIBA

Type: 2000413

Rated current: 400 A/9G
Rated voltage: 500 V

GRS

d

Date of test; 16.09.2010
Test current: 404 A
Test frequency: 50 Hz

|
g

.
.
.
-

Condition of test object: Prestressed by tests Nos. 210 3745 to 210 3754

Meas. Designation Classification | Temperature-rise imit|  Final temperature Final temperature rise
point/ permitted measured
Phase

[K] [eC] [K]
R 586 376
12 Busbar Terminal 80 567 357

terminals
13 554 344

2
3
4] U 624 414
5
6

Cable
L2 terminals Terminal 80 633 423

L3 64.8 438

i

Insulating

7 - Enclosure )
material

60 511 301

Kaiasae i

Insulating

8 - Actuator X
material

35 279 69 ;{ {

9 - Ambient air - - 210

The final temperature rise measured did not exceed the permissible temperature rise limits,

G

R

VA
L

e e e
F

HA OCHOBARVE Ufl. 2 OT 33111

[ e




e e

SRR e e

Ay

-

=

el

.
.
:
%
.
.
|
i
.
.
!
.

79

BERLIN

TYPE TEST REPORT NO. 2270.2100870.0579 , SHEET 20
. / y /f%
4.7 Strength of actuator mechanism i; | /
Test laboratory
Low-voltage test laboratory, test room 7
Normative document
|EC 60947-3: 2008-08
Required test parameters
Minimum operating force: 150 N
Maximum operating force: 400 N
Test performed: One-hand operation (Figure 1e)
Test arrangement
According to IEC 60947-3: 2008-08
Test results
Date of test: 16.09.2010
Before the strength of the actuator was verified, the force F necessary for opening the test object
was measured.
This force F was 205 N,
To carry out the test, fixed and moving contacts were kept closed by bore and split-pin. The
actuator was subjected to a test force of 400 N to IEC 60947-3, Table 8 (one-hand operation). The
force was applied without shock to the actuator in a direction to open the contacts for a period of
10s.
AN
After the test of strength of actuator mechanism no damage was found on the switchgear. The M
actuator mechanism did not give "OFF" position when the contacts were closed. A “

The position indication complies with the requirements defined in IEC 60947-3, Sub-clause 8.253.

L@ X
AN |
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4.8 Evaluation of test sequence |

The LV HRC fuse-switch-disconnector in rail design has PASSED

Test sequence | General performance characteristics, consisting of
- Temperature-tise
- Dielectric properties
- Making and breaking capacities
- Dielectric verification
- Leakage current
- Temperature-rise verification
- Strength of actuator mechanism

at its rated parameters.

SHEET 21
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5. Test sequence ll: Operational performance capability

5.1 Operational performance without current

Test laboratory

Low-voltage test laboratory, test room 5 /

Normative document
I[EC 60947-3: 2008-08

Required test parameters

Number of operating cycles: 800 (Utilization category B)
Operations per hour: 60

Test arrangement
According to IEC 60947-3; 2008-08

Test results
Date of test: 17718082010
The poles L1 and L3 of the test object have undergone the operational performance test without

current with the required number of cycles of 800 operations at a rate of 120 operations per hour
without mechanical damage or failures,

e et s
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5.2  Operational performance with current

Test laboratory % /
/ }’\\j/

Low-voltage test laboratory, test room 1 / )
j} ': yd
/ / ;f S /
Normative document ., 7 7] i )
|[EC 60947-3: 2008-08 Z)

Required test parameters

AC-22B
Test voltage: 500 V
Test current: 400 A
Power factor: 038
Test frequency: 50 Hz
Number of operating cycles: 200
Operations per hour. 60

Test arrangement
According to IEC 60947-3; 2008-08

The time interval between the tests of operational performance capability without current and with
current was 14 hours,

The test object was mounted, as specified by the manufacturer, in vertical position of use and in
free air to a 500-mm copper bar system with a cross-section of 1 x 30 mm x 10 mm per phase.
This copper bar system was connected to the test current source by a 1.5-m insulated single-core
cable (copper conductor) with a cross-section of 240 mm? per phase. On its outgoing side, the
test object was connected to the load circuit by a 15-m insulated single-core cable {(copper
conductor) with a cross-section of 240 mm? per phase.

The distance to the metallic grid was 50 mm (left/right/top).

The torque of the screws at the terminals was 32 Nm.
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Test and measuring circuits

Z1 U1 Dr |

Test object
P! o NV [}
= A A e T
c@' NV

E Power supply U1 Test voltage measurement
Dr Making switch U2 Switching voltage measurement
71,72  Test dircuit impedance l Current measurement

1-7 Measuring points

Figure 4: Circuit for the operational performance test AC-22B

Technical data of measuring circuits

e e

e

83

o

N

-
—

HA OCHOBAHME YT, 2 OT

3ann].

§ Test No. Measuring point | Measured quantity Measuring sensor ‘"”x,&
| 1 Current L1 Voltage transformer \'
i 210 3762 3 Current L2 Voltage transformer

g to 5 Current L3 Voltage transformer

| 2103774

% 2 Switching voltage L1 RC divider

§ 4107786 4 Switching voltage L2 RC divider

i to 6 Switching voltage L3 RC divider

. 410 7790

? 7 Test voltage Voltage transformer

% Measuring instruments:

. | Measuring points 1 - 6 Transient recorder

§ Measuring point. 7: Digital voltmeter (class 0.5)
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Test results yd .
/
//
Date of test: 17.08.2010 /
Test circuit type: Direct / ) 7
Test requirement: Operational performance AC-ZZ@\_ﬂ . / ‘
Operating sequence: 200 x CO-t (t - dead time) // i -
L1 and L2 closed, L
L3 is subjected to the make-break operation cycle
Connection of test object: - Power supply at the upper terminals
- Load circuit at the lower terminals
Condition of test object before test: Prestressed by the test according to Sub-clause 5.1
Ambient temperature: 21 °C
Test parameters:
Test No, 210 3762 2103764 | 2103766 | 2103769 | 2103774
Operating sequence Setting 1, CO-t- 40. CO-t 100. CO-t- 200.CO
Dead time S - 60 60 60 -
Applied voltage \% 510 510 510 510 510
‘ L1 586 586 586 586 586
i{gi‘;fﬂ;ﬁteak short A L 590 590 590 590 590
(3 595 595 595 595 595
0 412 412 412 412 412
Prospective symmetrical A L2 407 407 407 407 407
short-circuit current L3 406 406 406 406 406
Average 408 408 408 408 408
Power factor cos ¢ 0.79 0.79 0.79 0.79 0.79
L1 - - - - -
Breaking current A L2 - - - - -
L3 . 406 406 406 403
L1 - - - - -
Recovery \ L2 - - - - -
voltage 3 - 442 444 444 441
Average phase-to-phase - - - - -
L1 - 52,0 51.9 520 51.3
Joule integral 10° As 12 - 50.8 509 509 50.0
13 - 330 335 335 332
Duration of current flow ms - 199 207 208 208
L1 - - - - -
Arcing time ms L2 - - - - -
13 - 9,15 149 18.7 175
Notes - 1) 1) 1) 1)
Evaluation - OK OK OK OK
Notes: i
OK - The test object was able to make and break properly. X i
1) Technical data of fuses used: 4 K
Manufacturer/Type: SIBA/20 004 13
Size/char: NH2-gG

Rated voltage/current:  500V/400A

Condition of test object after test:
After the test of operational performance, the switching device was capabl
and closing during a no-load operation.
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Test results (continued)

Date of test:

Test circult type:

Test requirement:
Operating sequence:

Connection of test object:

Condition of test object before test:

18082010

Direct

QOperational performance AC- ZZB
200xCOt  (t-dead time) /
L2 closed and L3 open, /

L1 is subjected to the make-break or%e{';uon cycle
- Power supply at the upper terminals

- Load circuit at the lower terminals

Prestressed by the test according to Sub-clause 5.1

s R R R R SRR
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Ambient temperature: 20 °C
Test parameters:
Test No. 410 7786 410 7787 410 7788 410 7789 410 7790
Operating sequence Setting 1. CO-t+ 20, CO-t 40. CO-t- 200.CO
Dead time s - 60 60 60 -
Applied voltage \ 510 510 510 510 510
) L1 567 567 567 567 567
zrr‘z‘i)tegj‘r’;ﬁfak shot- A 2 563 563 563 563 563
3 582 582 582 582 582
L1 411 41 411 411 411
Prospective symmetrical A L2 400 400 400 400 400
short-circuit current L3 403 403 403 403 403
Average 404 404 404 404 404
Power factor cos ¢ 0.77 0.77 0.77 0.77 0.77
L1 - 345 356 356 359
Breaking current A L2 - - - - -
13 - - - - -
L1 - 500 500 500 500
Recovery \ L2 - - - - -
voltage L3 - - - - -
Average phase-to-phase - - - - -
1 - 230 218 21.0 21.2
Joule integral 103 As 12 - - - - -
13 - - - - -
Duration of current flow ms - 197 187 176 176
L1 - 348 21.9 144 144
Arcing time ms 12 - - - - -
13 - - - - -
Notes - 1) 1) 1) 1)
Evaluation - OK OK OK oK
} ¢
Notes: ! ! \
OK - The test object was able to make and break properly. [ P L
1) Technical data of fuses used: f('/ /g
Manufacturer/Type: SIBA/20 004 13 N
Size/char: NH2-9G } ”kﬂ
Rated voltage/current:  500V/400A N

Condition of test object after test:
After the test of operational performance, the switching device was capable of prop
and closing during a no-load operation.
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5.3 Dielectric verification

Test laboratory
Low-voltage test laboratory, test room 7 /
Normative document L/l

[EC 60947-3: 2008-08

Required test parameters

Test voltage: 1000 V
Test frequency: 50 Hz
Test arrangement

According to [EC 60947-3: 2008-08

Test results
Date of test: 14.09.2010

After the operational performance test, a power-frequency voltage withstand test was carried out
at 1050 V AC.

The test voltage was applied:

- between all closed contacts and the enclosure

- between one pair of closed contacts and the enclosure and the other connected contact gaps
- across all opened contacts and connected gaps and the enclosure

~across all connected terminals of one side and the connected terminals of the other side

During each test period of 5 s, no disruptive discharges occurred,

HA OCHOBAHVE Url. 2 OT 33111




.
§

e e e

i e O S

T

-

TYPE TEST REPORT NO. 2270.2100870.0579

54 Leakage current

Test laboratory

Low-voltage test laboratory, test room 7

Normative document
IEC 60947-3: 2008-08

Required test parameters

Test voltage: 550 V(1.1 x500V)
Test frequency: 50 Hz
Test arrangement

According to IEC 60947-3: 2008-08

Test results
Date of test: 14,09.2010

After the dielectric verification, the leakage current was measured across open contacts and

between closed contacts and the enclosure at 110 % rated operational voltage.

The leakage current of max. 6 wA measured, was smaller than the permissible value of 2 mA
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55 Temperature-rise verification

Test laboratory

i s
/

Low-voltage test laboratory, test room 7

Normative document
|EC 60947-3: 2008-08

e e

-

Required test parameters

Test current: 400 A three-phase
Test frequency: 50 Hz

Test arrangement

According to IEC 60947-3: 2008-08
See Sub-clause 4.6, Sheet 17

selEE RS R e

Test and measuring circuits
See Sub-clause 4.6, Sheet 18

RS

- = = . - =

.

fi

|

1

HA OCHOBAHWME 4J1. 2 OT 33J'i,D,

(o]
Cco

G



co
Yol

Froianeeie s e

Saalsaii s SRR R

GBI R

BERLIN

TYPE TEST REPORT NO. 2270.2100870.0579 SHEET 30

Test results

The temperature-rise verification done after the operational performance test was carried oyt
using LV HRC fuse-links of size 2.

Technical data of fuses used / L\ / &
Manufacturer; SIBA LV{

Type: 20004 13

Rated current: 400 A/gG
Rated voltage: 500 V
Date of test 14092010

Test current: 405 A
Test frequency: 50 Hz

Condition of test object: Prestressed by test acc. to Sub-clauses 5.1 to 5.4

Meas. Designation Classification | Temperature-rise limit|  Final temperature Final temperature rise
point/ permitted measured
Phase
(Kl [°Cl [KI
(N 66.3 353
Busbar )
2 (L2 terminals Terminal 80 67.3 36.3
3|13 65.7 347
4 111 678 368
5 Cable nal
L2 terminals Termina 80 70.7 397
6 |13 772 46.2
[ Enclosure Insulating 60 652 342
material
81 Actuator Insulating 35 372 62
material
91 - Ambient air - - 310 -

The final temperature rise measured did not exceed the permissible temperature rise limits.
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5.6 Evaluation of test sequence I

The LV HRC fuse-switch-disconnector in rail design has PASSED

Test sequence Il Operational performance capability, consisting of 7
- Operational performance

- Dielectric verification

- Leakage current

- Temperature-rise verification

at its rated parameters.
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6. Test sequence IV: Conditional short-circuit current

%ﬂf

SHEET 32

BERLIN

6.1 Fuse-protected short-circuit withstand/making

Test laboratory

|

Low-voltage test laboratory, test room 1

Normative document

|[EC 60947-3: 2008-08
. Required test parameters
| Testvoltage: 525 V(1,05 x 500 V)
%V Test current: 50 kA
. Power factor. 025
Test frequency: 50 Hz
Fuses used: 500 V/400 A
Test arrangement

According to IEC 60947-3: 2008-08

conductor) with a cross-section of 240 mm? per phase.

The torque of the screws at the terminals was 32 Nm.
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The test object was mounted, as specified by the manufacturer, in vertical position of use and in
free air to a 500-mm copper bar system with a cross-section of 1 x 30 mm x 10 mm per phase.
This copper bar system was connected to the test current source by a 2-m insulated single-core
cable {copper conductor) with a cross-section of 240 mm? per phase. On its outgoing terminals,
the test object was connected to the short-circuit by insulated single-core cable (copper
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Test and measuring circuits
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Figure 5: Circuit for the test of fuse-protected short-circuit withstand
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Figure 6: Circuit for the test of fuse-protected short-circuit making

E
Dr

Power supply U Voltage measurement
Making switch I Current measurement
Test circuit impedance 1-6 Measuring points
Transformer N
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Test and measuring circuits (continued)

Technical data of measuring circuits

BERLIN

SHEET 34

Test No. Measuring point | Measured quantity

Measuring sensor

1
3
210 3777 5
and
210 3778 2

AN

Current L1
Current L2
Current L3

Voltage L1
Voltage L2
\Voltage L3

Rogowski
Rogowski
Rogowski

RC divider
RC divider
RC divider

Measuring instruments:
Measuring points 1 to 6:

Transient recorder
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Test results

Date of test; 18082010
Test circuit type: Direct /
Test requirement Conditional short-circuit é/-/"/
Connection of test object - Power supply at busbar terminals
- Short-circuit at cable terminals
Condition of test object before test: New
Ambient temperature; 23 °C
Test parameters:
Test No. 210 3777 210 3778
Operating sequence o} C
Applied voltage \ 525 525
L1 - -
Prospective peak short-circuit current kA 2 - -
L3 117 117
L1 51.4 514
Prospective symmetrical kA L2 50.5 505
short-circuit current L3 50.9 509
Average 50.9 50.9
Power factor cos ¢ 0.16 0.16
L1 365 0
Cut-off current kA L2 235 2838
L3 20.0 29.0
L1 0.216 0.385
Recovery voltage kv L2 0.171 0287
L3 0.333 0.253
Average phase-to-phase 0416 0534
(N 1.79 -
Joule integral 108 Al L2 1.22 1.24
L3 0.821 1.25
Break time ms 10.1 37
Notes 1 2) 1), 3)
Evaluation oK OK

Notes:
OK - The test object was able to make and break properly.
1) Technical parameters of fuse links:

Technical data of fuses used:

Manufacturer/Type: SIBA/20 004 13
Size/char: NH2-gG

Rated voltage/current: ~ 500V/400A
Breaking capacity: 120 kA

2)  The test object is capable of properly carrying its rated conditional short-circuit current
The fuse is capable of properly breaking the rated conditional short-circuit current

3)  The test object (L3) is capable of properly making and breaking its rated conditional short-circuit
current. The fuse is capable of properly breaking the rated conditional short-circuit current

Condition of test object after test

The test object did not show any visible damage. Immediately after the test it was demon
the switching device did properly open and close during a no-load operation.
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6.2 Dielectric verification

Test laboratory

Low-voltage test laboratory, test room 7

Normative document
|[EC 60947-3: 2008-08

Required test parameters

Test voltage: 1000 V
Test frequency: 50 Hz
Test arrangement

According to IEC 60947-3: 2008-08

Test results

Date of test: 14,09.2010

After the tests of fuse-protected short-circuit withstand and fuse-protected

short-circuit making, a

power-frequency voltage withstand test across the open contacts and between the closed

contacts and the enclosure was carried out at 1050 V AC,

The test voltage was applied:

— between all closed contacts and the enclosure

- between one pair of closed contacts and the enclosure and the other connected contact gaps

- across all opened contacts and connected gaps and the enclosure
~ across all connected terminals of one side and the connected terminals

During each test period of 5 s, no disruptive discharges occurred.

of the other side

20T 33
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6.3 Leakage current

Test laboratory

Low-voltage test laboratory, test room 7

Normative document
|[EC 60947-3: 2008-08

Required test parameters

Test voltage: 550 V(1.1 x550V)
Test frequency: 50 Hz
Test arrangement

According to [EC 60947-3: 2008-08

Test results
Date of test: 14.09.2010

After the dielectric verification, the leakage current was measured across open contacts and
between closed contacts and the enclosure at 110 % rated operational voltage.

The leakage current of max. 11 pA measured, was smaller than the permissible value of 2 mA
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6.4 Temperature-rise verification

Test laboratory

Low-voltage test laboratory, test room 7

Normative document
|[EC 60947-3: 2008-08

A

Required test parameters

Test current 400 A three-phase
Test frequency: 50 Hz '

Test arrangement

According to [EC 60947-3: 2008-08
See Sub-clause 4.6, Sheet 17
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Test and measuring circuits
See Sub-clause 4.6, Sheet 18
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Test results

The temperature-rise verification done after the tests of fuse-protected short-circuit withstand and
fuse-protected short-circuit making was carried out using LV HRC fuse-links of size 2.

Technical data of fuses used

Manufacturer: SIBA / \/ :
L

Type: _ 20004 13

Rated current: 400 A/gG
Rated voltage: 500 V
Date of test: 14.092010

Test current: 405 A
Test frequency: 50 Hz

Condition of test object: Prestressed by tests Nos. 210 3777 and 210 3778

Meas, Designation Classification Temperature-rise Final temperature Final temperature rise
point/ [imit permitted measured
Phase
[K] (eCl [K1
1 [ 680 384
Busbar .
2| L2 terminals Terminal 80 66.1 365
31 13 626 330
41 1 727 431
Cable .
51 L2 terminals Terminal 80 688 392
6| L3 751 455
7| - Enclosure Insulating 60 605 309
material
8| - Actuator Insulating 35 345 49
material
9 - Ambient air - - 296

The final temperature rise measured did not exceed the permissible temperature rise limits,

i
|
|
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6.5 Evaluation of test sequence IV

SHEET 40

R e S S S

SRR e eSS e eGR  a

The LV HRC fuse-switch-disconnector in rail design has PASSED

Test sequence IV Conditional short-circuit current, consisting of
- Fuse-protected short-circuit withstand
- Fuse-protected short-circuit making

- Dielectric verification
- Leakage current
- Temperature-tise verification

at its rated parameters,
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7. Test sequence V: Overload performance

7.1  Overload test

Test laboratory ye

Low-voltage test laboratory, test room 7

Normative document
|[EC 60947-3: 2008-08

Required test parameters

Test current: 640 A three-phase (1.6 x 400 A)
Test frequency: 50 Hz
Test duration: 1 h max

Test arrangement

According to IEC 60947-3: 2008-08
See Sub-clause 4.6, Sheet 17

.
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Technical data of fuses used

Manufacturer; SIBA

Type. 20004 13

Rated current: 400 A gG
Rated voltage: 500 V
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Test and measuring circuits

! o 1
.
% E o 2 —
|
o 3 o

E Power supply
1-3 Points of current measurement

Figure 7: Circult for the overload test

Technical data of measuring circuits

RN e i e s R i s

Measuring point Measured quantity Measuring sensor
% 1 Test current L1 Current transformer with burden
% 2 Test current L2 Current transformer with burden
| 3 Test current L3 Current transformer with burden

Measuring instruments:

Measuring points 1 to 3: Digital Display SPE

Test results ) w/ﬂ\
Date oftest ~ 15.09.2010 A

S
The test current was 643 A It flew for 49 min until the fuse in phase L1 blew. Three minutes after
the response of the fuse, the apparatus was opened and closed again. The no-load operations
were not impaired,
Force F necessary for opening: 265 N

HA OCHOBAHVE UI. 2 OT 331
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7.2 Dielectric verification

Test laboratory

Low-voltage test laboratory, test room 7

Normative document

A !;" X
)/
;{\‘ :’%

IEC 60947-3: 2008-08
Required test parameters Kg/»
Test voltage: 1000 V

Test frequency: 50 Hz

Test arrangement

According to IEC 60947-3: 2008-08

Test results
Date of test: 15.09.2010

After the overload test, a power-frequency voltage withstand test across open contacts and
between closed contacts and enclosure was carried out at 1040 V AC.

The test voltage was applied:

- between all closed contacts and the enclosure

~  between one pair of closed contacts and the enclosure and the other connected contact gaps
- across all opened contacts and connected gaps and the enclosure

- across all connected terminals of one side and the connected terminals of the other side

During each test period of 5 s, no disruptive discharges occurred.
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7.3 lLeakage current

Test laboratory

Low-voltage test laboratory, test room

Normative document
|[EC 60947-3: 2008-08

Required test parameters
Test voltage: 550 V(1.1 x550V)
Test frequency: 50 Hz
Test arrangement

According to IEC 60947-3: 2008-08

Test resulis
Date of test: 15.09.2010

After the dielectric verification, the leakage current was measured across open contacts and
between closed contacts and the enclosure at 110 % rated operational voltage.

The leakage current of max. 5 uwA measured, was smaller than the permissible value of
2 mA (0.1 mA).
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7.4 Temperature-rise verification

SHEET 45

Test laboratory

Low-voltage test laboratory, test room 7

Normative document
[EC 60947-3: 2008-08

Required test parameters

Test current: 400 A three-phase

Test frequency: 50 Hz

|
X
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.
e
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.

Test arrangement

According to IEC 60947-3: 2008-08
See Sub-clause 4.6, Sheet 17

Test and measuring circuits
See Sub-clause 4.6, Sheet 18
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Test results

The temperature-rise verification done after the overload test was carried out using LV HRC fuse-

links of size 2.

Technical data of fuses used

Manufacturer:
Type:

Rated current:
Rated voltage:

Date of test:
Test current:
Test frequency:

Condition of test object:

SIBA
20004 13
400 A/gG
500 V

15.09.2010
405 A
50 Hz

Prestressed by overload test

LT / ‘//Q\W // |

Meas. Designation Classification | Temperature-rise limit Final temperature Final temperature rise
point/ permitted measured
Phase
[K] [oC] (Kl
11U 630 423
Busbar .
2112 terminals Terminal 80 578 3741
313 56.0 35.3
4 11 607 400
Cable inal
51L2 terminals Termina 80 627 420
6 | L3 64.2 435
7 - Enclosure Insulating 60 497 290
material
8| - Actuator Insulating 35 273 66
material
9| - Ambient air - - 207 -

The final temperature rise measured did not exceed the permissible temperature rise limits.

SHEET 46
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75 Evaluation of test sequence V

BERLIN

. -

SHEET 47

The LV HRC fuse-switch-disconnector in rail design has PASSED

Test sequence V. Overload performance capability, consisting of
- Overload test
- Dielectric verification
- Leakage current
- Temperature-rise verification

at its rated parameters.
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8. Photos

BERLIN

SHEET 48

Photo 2: Test object L1 after verification of making and breaking capacities
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Photo 4: Test object L3 after operational performance test
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Photo 5: Test object L1 after operational performance test
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9. Oscillograms

Test—No. 2103745 ,_J
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Test—No. 2103746
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Test—=No. 2103747
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Test—No. 2103748
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