Mocmaest ce e niauk Ne 2
TEXHWYECKO NPEANOCXEHWUE

34 yyacTUe B OTKpUTA NpoLieiypa 3a CKNIYBaHe Ha paMKORO crnopasymetue ¢ HauMeHoBaHue:
,JlOCTaBKa Ha NPeANasuTeny U OCHOBM 3a CPeSHO HanpexeHue,
peth. Ne PPD 15-096 -

[0: ,ME3 PA3NPEOENEHNE BBArAPUA” A,

oT: ,KOHTPATEHT 356” EQOQ
{y4acmHuK) .
Anpec Ha ynpasnehve: rp. Ctapa 3aropa, yn."vinaycrpuanda’, MK:177, Ne ...
Ten.:(042) /600 131 ; dhakc: {042) /600 129 ;e-mail: office@contragent.com
EpvHeH uaeHTUd KaumoHeH koa: 833055130,
MpeacTaensean or CTanyo WisaHoB MaHTos — Ynpasuten (OnbxkHOCM)
YNLNHOMOLLEH NpeacTaBuTen 3a Tasy npoyeaypa (axko e npedstideHo) He e npedeudeHo,
C NpUNOMEHo NbnHoMoLHo Ne ..., AaTa ..........
Ten.: (042) / 600 131; dhakc: (042) / 600 129; e-mail: office@contragent.com

| YBAXAEMM rOCHOMA,

1. 3ano3HaT cbM U NpUemMamM UsNCKBaHUATa Ha Bbanoxwrens, Kato NPeACTaBAM TEXHUHECKUTE cneyuurraLini

oT pasaen IV Ha AOKYMEHTALMSATA C NONBIHEHU BCUUKA U3UCKBAHW CTOIHOCTY 3@ BCUKM NO3ULIMK OT CTOKaTa Mo

npegMeTa Ha nopbyKara.

2. MpeacTaBsm BCUUKA UIUCKBAHY AaKHW W AOKYMEHTY, nocodeHu B Mpunoxerue 2 OT HacTOSILLOTO TEXHUUECKO

npeanoXeHye, 3anosHaT cbM C UBMCKBAHETO, Ye MPeACTaBeHUTe AOKYMEHTU Tpabea aa 6baaT Ha ObRrapcku

©3WK MK ¢ NPeBoA Ha Gbnrapcky esuk, NPUAPYXEHN C OPUrHanHuTe A0KYMEHTU.

3. 3ano3Har CbM, Ye NPEACTABEHUTE OT HAC TEXHUYECKN AOKYMEHTH Ca [OKa3aTeNCcTRO 33 AeKnapupaHute ot

MEH TEXHUMECKM AaHHN U NapaMeTpy B TEXHU1ecKk1Te cneludukaymn Ha ctokaTa.

4. MoTBBLPNAABAM, Y€ NPEACTABAHUTE OT HAC CTOKM, ONUCAHM B TEXHWYECKOTO HU NPEANOXEHNUE e OTroBapaT

HA NOCOMEHMTE OT BbaNOXWTENs CTaHAAPTY UMK Ha exeusaneHTHin. B cnyvyai, ye AaaeH MaTtepkian OTroBapsi Ha

CTaHAAPT, SKBUBAINEHTEH Ha MOCOMEHWS Ce 3a/ibixaBame Aa ro OTpasum B OTAeNeH [OKYMEHT 1 A2 RpeAcTasuM

 foKasaTencTsa 32 eKBMBANEHTHOCTTa Ha 4BaTta craHfapTa. :

5. BCUUKW CTOWHOGTA, MONBIHEHK B KkONOHa ,[apaHTMpaHo mpeanoMeHwe’ Ha npunoxeHute Tabnuuyn oT

TexHuuecky cnetudukayum ot pasaen IV OT AOKyMEHTaUUATa 3a yuasTue ca TOUHU W WCTUHCKH.

6. Tpeanaram rapaHUVMOHEH CPOK 3a NpefAnaraHuTe GToku — 24 (aBageceT U yeTupu)Mecela / He MO-ManKo om

24 meceyal, OT aaTaTa Ha NPUEMO — NpejasaTeneH NPOTCKO 3a NonyyasaHe Ha cTokara oT Branoxvrens.

7. 3an03HaT CbM, Ye BWAOBETE CTOKM ¥ OPMEHTUPOBBYHM KONUuecTea 3a AocTaska We Gbaar nocoueHn of

Bb3anoXuTENs Npy NpoBexaaHe Ha npoliedypa Ha forosapsaHe 6e3 obasnenve. ,

8. Ipuemem, Ye B cpok Ao 10 (aecer) ( He nosede om 10 dHU) oT paTata Ha NOANWCBEHE Ha [OToBOp C

| BL3NONUTENS, LE CKMIOMA AOTOBOP C NOcoueHwsT/Te B odeprata noausnbnHUTen/u (nonbisa ce, aKo
yyacmHukbm e deknapupan, e we usnon3ea nodusiibaHumen/u). -

9. 3anos3HaT cbM, Ye B npoueaypara Ha forosapsiHe Ges obsBrienre, w30opbT Ha M3nNbRHWTEN We Obge

HanpaBeH Mo KpUTEpUiA “Hai-HUCKa Liexa”.

10. 3anO3HAT CbM, Ye MAKCMMAEINHMST CPOK 33 M3MbAHEHWe Ha KOHKpeTeH jorosop we 6wnae onpepened oT

Bw3f0KUTEeNA B NOKaHATA 38 A0roBapsHe.

Mpunoxenus: _
1. Texwuyecku usucKeaHus U CHOUUCbUKaUUU 3a U3MbAHeHUe Ha nopbykama — pasden IV om
doKyMeHmMayusama 3a yyacmue — 1ONb/IHEHU HA ChOMEeMHUMe Mecma,
2. Wauckeanu dokymexmu om TexHUYecKu U3UuckeaHus u creyugpurayuy
3. Cpoxose 3a docmaska
4. Onakoska.
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TEXHUYECKU U3NCKBAHUSA U CIIELNOUKALIMN
3A U3MBIIHEHNE HA ITOPBYKATA

HaumenoRakue Ha MaTepuana:  [Tpednasumesnu 3a cpedHo HanpexeHue 12 kV cuenacHo 54c
EN 60282-1, 45/292 mm, moKooepaHuyasailil, 3& MOHMUpaHe Ha
OMKPUMO U 3aKpUMO

ChKpaTeHo HaMMeHOBaHWe Ha maTepuana: [lpeanasvTent CH 12 kV, 45/292 mm

06nacT. H — Enexrpudecky ypepbu CpH/HH Kareropus: 16 - TipeanasuTeny,
E — KaBenHu mpexv CpH COCHOBM 32 nNpegnasureni
Mepua egunuLia: 6poi ApapwuitHu 3anacu: [la

XapaKTepucTUKa Ha MaTepuana:
MpeanasuTenuTe ca NpejHasHaueHy 3a usnorspaHe B pasnpefenvTesnii ypead G HOMUHAIHO
Hanpexenve 10 KV 3a salura OT TOKOBE Ha KbCW cbeavHeHus Ha cTpana 10 kV Ha pasnpefenurentn
Tpaxcgopmaropu CpH/HH - 3awuTern Ha BTOpUMHATA cTpaHa ¢ aBTOMaTHYHU NPEKLCBAYM, C MOLLHOCTI
50 kVA, 100 KVA, 160 kVA, 250 kVA, 315 (320) kVA 1 400 kKVA ¢ HanpexeHVe Ha KbCo ChefuHeH!e
U=4% 1 ¢ MolHocTh B30 KVA 1 800 kVA ¢ Hanpexerue Ha KbCo coeavHenve U=6% 1 HanpexeHosu
usMmepeartenHu Tpadcdopmaropu. :
Mpeanasurenute ca OT KNAc ¢ OrpaHuieH Avanason Ha chyHkuvoHupate (back-up npeanasureny) v ¢
orpaHMyeHa TemnepaTtypa Ha NOBBPXHOCTTA Ha TANOTO AC 155°C, noasonseaila W3non3saHero UM B8
KOMNNEKTHW pasnpegenvrensu ypeabu (KPY) sa TpaHcOPMATOPHY NPUCHEAUHEHNS B U3ONaUnoHHa
cpefa OT cepeH xexcadnyopua,
Mpeanasutenute ce ofosHauyaBaT C AOMBAHUTENHA Tabenka, cbiAbpxawa MHhopMauua 3a TexHWTe
OBABEHU ASHHYW, B.T.M. HanpaBfeHve v Chna Ha YASPHOTO YCTPOWCTBO, KaKTO W 33 MOLLHOCTTA W
HaTPEeHNeTo Ha KbCo CheanHenve Uy Ha TpaHcopmaropuTe, 3a KOUTO Te ca npeAHasHajeHn.
Manconaseane:
fipeanasuTenuTe ca NPeaHasHaueHn 3a U3NoN3saHe B 3aKpUTH pa3snpesenuTentu ypeatu (BKNIOUNTENHO
B KOMAINEKTHU pasnpegenurennn ypeatu (KPY) 3a TpaHChOPMATOPHN NPUCHEANHEHNA B U30NaLKOKHa
cpena OT cepeH Xekcadhnyopua) 1 B OTKPUTH pasnpeaenureniy ypeabv (BKMIOUWTENHO 38 MOHTUPAHE B
OCHOBV 33 NPEANAsuTeny ¢ BEHTUITHK OTROANM) 3a 3aLUUTA Ha pa3npejenvTentu TpaHcopmaropy.
CBLOTBETCTBME HA NPEANOKEHOTO M3NbIHEHKEe ChC CTaHAAPTHIAUUOHHNTE OOKYMEHTH:
Mpeanasutenute TpabGea fa OTrOBAPAT Hait-ManKo Ha noccdeHmTe  No-fony CTaHaapTw  Wnk
eKBMBaNEHTN W HAa TEXHWTE BanWAHKU USMEHEHUA U AONbLITHEHW:!
» BAC EN 60282-1:2010 ,Mpegnasutenn 3a BUCOKO Hanpexerune. Yact 1. TokoorpaHuuasalln
npeanaauteny (IEC 60282-1 :2009)%
= BAC EN 62271-105:2012 ,KomyTayuoHHW anapdarn 3a Bucoko HanpexeHue. Yact 103
KoMyTauwoHH anapaTtit 38 NPOMEHNUBO Hanpexerme, KoMBUHVpaHN ¢ npeanasuTen 3a obaseHo
HanpexeHue Hag 1 KV ao 52 KV BrniounTenHo (IEC 82271-105:2012)"
= BAC EN 60672-1:2003 ,KepamudHi 11 CTBKIEHW USONALAOHHI matepuamy. Yact 1: TepMuHy 4
onpeaenexna v knacudukaums (IEC 60672-1:1995)"
» BAC EN 60672-2:2003 ,Kepamvyni ¥ CTLKNEHN W3onauMorHn matepuanu. Yact 2: Mevoau 3a
nanuteaHe (|[EC 60672-2:1999)",
» BAC EN 60672-3:2003 ,KepamMuunu U CTbKIESHW W3ONALMOHHM MaTtepuanm. Hact 3
Cneundvkauvu 3a oraentu marepuany (JEC 60672-3:1997)",

W3nckeaHUA KbM AOKYMEHTauuUATa U M3NUTBAHWATA B npeanoxeHnerTo Ha KxaHgmaaTta
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Ne

Mpunoxexne Ne

NpoOV3BOACTBO (T‘IpDHSXO,El) W nocnegHo “3naHvie Ha Karanora Ha
npousBoguTENs

no HAoxyMeHT
pea UNN TEKCT
1. Touto oGo3HaYeHMe Ha TUNA, NPONSBOAYTENSA 1 CTpaHaTa Ha HH-SI 6/12k -~ A FC TB ULA

Mpihioxerne No 2.1

9 | Texunuecko ONMCaKue Ha OTAenHWTe NpejiiasuTeni, B TOBa YWCNO
rapanTUpaHy NapameTpu: pasceiisana MOLHOCT, CBNPOTUBNERVE W
MUHMMANEH TOK Ha M3KIIoYBaHe iz N opasmepeHy YepTexm - HaanLXeH
paspe3 Ha npesnasuTenure.

BUK NOMBAHOHMTE TABAMLM
B TexHuuscku AaHHK(3,4 1 B)
" Tpunoxenue No 2.2







Ne
o Rowymens Moo
pen _
3. BpemeTOKOBW XapaKTepucThkn Ha cTonaeate MpunoxeHne No 3.1
4. | XapaxkrepucTiky Ha yAapHUA Mexanu3bm - Mpunoxenne No 4
5. MpoToxonu oT TMNOBK U3NWTRAHKA HA aHFMVACKI 1 Bbnrapcky e3uk,
NpoBEZeHH OT He3aBUCUMa USNUTBATENHa naBopaTtopusa — 3aBepeHy Mpunoxenune No 6.1
KONUSI, C MPUMOXEH CIMCHK Ha OTAENHUTE M3NUTBAHWA Ha Gnnrapekv Mpunoxenmne No 6.2
E3MK
8. CepTudpukar/akpegurauma Ha Hesasucumara nsnuTearenia Mpunoxenne No 6
nabopatopusi, NPOBENA THNOBUTE USNNTBAHUS MO T. 5 — 3aBEP@HO Konke
7. Tabnuua 3a npenopbyatiuTe o6RBeHN TOKOBE Ha NPEANasuTenuTe 3a
| oTmenHuTe MoLHOCTY Ha pasnpeAEnUTENHUTE TPAHCHOPMATOPY Mpunowetue No 7
8. | QusaiiH Ha gonbiHuTenyara Tabenka Ha Gunrapciu e3uk, nocTaseHa B
MNKUK OT NPO3padeH CUHTETIYEH MaTepuar, 3a 0BABEHUTE AaHHW 1
npepHasHaueHueTo Ha npeanasuTens: obABEHO HaNPEXeHNe 1 obaseH fMpunoxekue No 8
TOK HA NPSANA3UTENS; MOLHOCT U HaNpeXeHWe Ha KeCo CheAUHERUe Ha
TpaxchopMaTopa, 3a KOWTO NPEANAMTENAT & NPpeAHasHAUSH
9, WHCTPYKUUM 38 TPaHCNopTUpaHe, CKRagupane, ofcnyxeaHe 1 Mpunowenue No 9
noaabpXaHe
10. | [lexnapalms 3@ COTBETCTBUE Ha NPEANOKEHOTO U3NBNHEHUE Ha
npeanasuTenuTe ¢ UBNCKBaHNATA Ha BOC EN 60282-1 MpunoxeHne No 10
14, | Qexnapauua oT NPON3BOAUTENS 3 NPUIIOKMMOCT Ha NPeAnasuTentTe
33 KOMTNTIEKTHO KOMYTaLIMORHO YCTPOCTBO 3a TPaHC(opMaToOpHO Mpunoxenne No 11
fpUcCEeanHeHVe
3abenexku:

1. Bemuki GOKyMeHTY TpaGBa Aa 6baat Ha Gbrrapcku e3nk uni ¢ Npesoa Ha GBArapCKA e31K,
NPUAPYXERY C OPUTMHANHUTE JOKYMEHTU.

2. KaTtanosute v NpOTOKOAWTE OT TUNOBUTE W3n

S3UK.

3. B cnydyav Ha U3ronasaHe Ha KOMyTalMoHHW

B3eMaT NPeABWA NPEeNnopbKUTE Ha NPON3BOANTENA 38 M3Gop Ha NpeanasuTent.

TexHU4YeCKH BAaHHN:
1. XapaktepucTika Ha paboTHaTa cpeaa
1.1 PaGoTHa cpefa npy¥ MOHTMPAHE HA OTKPWUTO

WTBaHWUst MOraT jla ce NPeACTaBAT W caMo Ha aHIMVACKA

anapatit - komGuHmpatn ¢ npeanasurent TpAbBa Aa ce

N

Ne

no XapakTtepucTvka CronxocT
peA
1.1.1 | Markcumanta okonHa Temneparypa + 40°C
1.1.2 | MudumanHa oxonta Temnepatypa Munyc 25°C
1.1.3 | Makcwmanuya cpefHa CKoNHa Temnepartypa $a nepuoq or 244, |+35°C
1.1.4 | OTHOCUTETHA BNAXKHOCT Ho 100 %
1.1.5 | Hapmopcka BrUcouMHa Bo 1000 m

1.2 PaBoTtHa cpefa Npyn MOHTUPaHE Ha 3aKpUTO

Na

no XapakrepucTvka CrorHocT
pen
1.2.1 | MakcvmanHa okonHa Temnepartypa +40°C ,
1.2.2 | MuHuManHa oKkonHa Temneparypa Munyc 5°C
1.2.3 | MakcumanHa cpeiHa oKkonHa Temneparypa 3a nepuoi ot 244, |+35°C
1.2.4 | OTHOCWTENHA BNEXXHOCT Ho 95 %
1.2.5 | Hapmopcexa BucodvHa .

e W

Lo 1000 m







2. flapaMeTpy Ha eneKTpopasfpegenurenHara Mpexa 10 kV

ereKTpopaznpegennTenHara Mpexa

Ne
no MapameThp CrolHocT
peA
2.1 | HomuHanHo HanpexeHue 3~10 000V
2.2 | MakcumanHo HanpeXeHue Ha Mpexara 12 000 V
2.3 {ObseeHa YecTOTa 50 Hz
2.4 | Bpoit Ha (pasuTe 3
2.5 | 3azemapaHe Ha 3BE3/HUR LEHTHLP e Ipe3 aKkmusHo
CBApOMUBeHUS,
& npe3 Ob202acuimesHa
bobuHa,
. ¢ W3ONUPEH 3B83AEH LUEHTBD.
26 |Makcumando BpemeTpaeHe Ha 3eMHO CheuHERne 2 Yyaca
27 | MaxcvManHa CTOMHOCT Ha BPpEeMeHHO NPEHanPexeHne Npu 3eMHo 12 kV a3a 2 vaca
chefuHeHve
28 |ToK Ha KbCO CheauHeHUe Ha MpeXaTa B MACTOTO Ha MOHTUPaHE Ha 20 kA
npeanasuTens — Tok Npu TpudasHo K.c. ,
3. NancKBaHUs KbM BUCOKOBONTORWA NPeanasuTen OT rrefHa TOUKA Ha MACTOTO HA MOHTAX B

Ne
FrapaHTupaHo
;:,)q HaumeHoBaHWe WaucksaHe npeanoXeHue
3.1 | CrenuHnBane B cucTemara Bbe chasosara Bepyra Bre ¢hazoeama geplea
3,2 | PaBorso mecTononoxexHue Ha B ocHoBa 3a npegnasuTen unv B B ocHoega 3a
BMCOKOBONTOBWA npegnasuren KPY npednasumen unu e
KPY
3.3 | Bupg Ha auutaBaloTo ChOpBHKEHHE Tpanctopmartop TpaHehopMamop
4. TexHUYECKN NapameTpH, XapakTepPUCTUKK W ApYyTK AaHHU
Ne
FapanTpaHo
;931 MapameTbp ManckeaHe npeanoxeHue \j\
4.1 | OBsBeHO HanpexeHne 12 KV 12 kV
4.2 | OBsagera yecToTa 50 Hz 60 Hz
4.3 | OBapeH MakcuManeH TOK Ha U3KMoUBaHe min 50 kA 63 kA \
4.4 | Cura Ha y[apHOTO YCTPORCTBO 80 N 80N Q\
4.5 | Pasmepy (amameTbp Ha 451292 mm 245/292 mm
KoHTaKTa/ABNKUHA) \(
4.6 |Knac Ha npeanasuTens C orpaHuyeH gvanasol Ha C orpaHyyeH gnanaio
thyHKuMOHpaHe (aeAcTeue) - Ha ¢hYHKUHOHHPaHe
Back-up npegnasuren (nevicrevie) - Back-upt
npeanasuTen
4.7 | Tano Ka npeanasutens Tanoto e n3paboTeHo oT rhasupad TanoTo @ U3paboTeHD \
kachsie enekTponopuenaH, 6ea OT rnasupan Kathap :
RyKHaTUHK, A381 1 OPYTY eneKkTporiopuenax, 6es
HETEXHOMOTMYHIN HEPABHROCTH. NYKHATHHW, A3BY W
APYTA HOTOXHOMOTUYHM
.| HepaBHOCTH.
4.8 |Martepvan Ha CTONMASMUA enemenT YucTo cpefpo (Ag 99.9%), bez - Yucro cpebpo (Ag

BHaX(/AaHKA.

99.9%), 603

e Iy

BHa¥gaHWA.






4.9 | OwroracurenHa cpepa

WanbnHeHa ¢ uucT, QUHO3BLPHECT
cyx KBApLOB nscHK (SiOs).

UanbnHeHa ¢ YKUCT,
(PUHOIBLPHBCT CYX
KBapLUoB MACHK (SI0,),

4.10 | YnapHo yCTpoRcTBO

a} UnpukatopHus GyToH Ha
YAAPHOTO YCTPOUCTBO €
napaboTeH OT CHHTETHYUEH
KOpo3oycToiiume martepuan u
OLBETEH B CHIrHarnHo YepBeHo.

a) MHauKaTopHUA
OyTOH Ka yaapHoTO
YyCTPOMCTRO ©
napaboTeH oT
anyMuHUiA ¢
aHTUKOPO3NOHHO
nnacMacoBo
FIOKPUTHS,0LBOTOHO B
CHUrHaNHo YepBEHO.

6} Kanaukara Ha yaapHoTO
ycTpoiicTeo Tpsibea Aa e nokpura
¢ honuo, yCTOHUKHBO Ha
aTMochepHi BRUAHWA,

6) Kanaukata Ha
YAaPHOTO YCTPOICTBO
8 nokpuTa ¢ donuo,
YCTOHYUBO Ha
aTMocdepHU BITUAHKA,

5. MpeanasuTenu 3a cpegHo HanpexeHue 12 kV,

45292 mm - TeXHWYECKH napaMeTpH

O6sBeH
CbKpaTeHO HAWMEHOBaHMe MMHHKMATIEH [Pxaynos MakcHmanHa
Homep Ha ObnaeeH TOk Ha MHTerpan MOLLHOCT Ha
n2KroyBaHe - 2 ' | pasceBaHe,
cTaHpapTta TOK [A] I [1°] i
3 W]
[A]
MpeAnoxeHa CTORHOCT
Npeanasurtenn CH, 12KV,
20 16 1101 45/292mm. 4A 4 22 500 6
MNpeanazurenn CH, 12kV,
2016 1102 45/292mm, 6.3A 6,3 30 600 8
Mpeanasutenu CH, 12kV,
2016 1103 45/292rmm, 10A 10,0 42 1160 16
MNpegnaswteny CH, 12kV,
20 16 1104 45/292mm, 16A 18,0 54 1290 38
Mpeanasureny CH, 12kV, \/\
2016 1105 45/292mm, 20A : 20,0 73 3200 38
Mpeanasutenu CH, 12kV,
2016 1108 45/292mm, 25A 25,0 93 5200 48
Mpeanasutenu CH, 12kVY,
20 16 1107 45/292mm, 31.5A 31,5 108 7200 65
MNpegnasurenn CH, 12kV, {
20 16 1108 45/292mm. 40A 40,0 1285 23300 54
MNpeanazuteny CH, 12kV, 2
20 16 1100 | [ PeRTasHTE, 50,0 160 34800 70 *\
Mpeanasutenu CH, 12kV, ) N
20 16 1110 45/292mm, 63A 63,0 230 58300 85 ht
Mpeanasurenu CH, 12kV, N
2016 1111 45/292mm, BOA 80,0 350 80000 ‘ 114 \
Npegnaantenn CH, 12kV,
2016 1112 45/292mm, 100A 100,0 - 600 140000 | W 186

=







HaumeHoBaHue Ha MaTepuana; Mpednasumenu aa cpedHo HanpexeHue 12 KV cranacHo B4C
EN 60282-1, 45/442 mm, moroozpaHuyasailjl, 38 MOHMUpaHe
. Ha OMKpUmMo U 3akpumo
CbKpaTeHo HauMeroBaHWe Ha MaTepuana: [psanasutenn CH 12 kV, 45/442 mm

O6nacT:-H — Enexkrpuuecky ypeadyv CpH/HH Kateropus: 16 - Flpeanasureny,
E - KaBenuu mpexwu CpH OCHOBH 3a nNpeanasureny
MepHa egusuua: bpoi Apapuitnm 3anacu: fa

XapakTepucTuka Ha MaTepuana:

Mpeanasutenure ca NpeAHasHayeHu 3a& WK3nNOnN3BaHe B pa3nNpefennTentn ypenbn © HOMUHaNHo
Hanpexenve 10 KV 3a 3alUMTa OT TOKOBE HA KbCW ChbeAMHEHWA Ha cTpaHa 10 kV Ha pasnpefenyTerHu
tpaHcpopmatopu CpH/HH - 3alumTeHw Ha BTOpUdHaTa cTpaHa G aBTOMaTU4HU NPeKLCBaiU, ¢ MOLLHOCTH
50 kVA, 100 kVA, 160 kVA, 250 kVA, 315 (320) kVA v 400 kKVA ¢ HanpexeHke Ha KbCO CbeAUHEHUs
Uy=4% 1 ¢ mowHocTu 630 kVA 1 800 kVA ¢ HanpexeHue Ha KbCO ChefiHeHue U=6% w1 HanpexeHoBU
uamepearentu TpaHchopmaTopy.

[ipeanasuTenuTe ca OT KNAc C OrpaHuyeH AvanasoH Ha (PyHKUMOHWUpaHe (back-up npegnasurenu) v ¢
OrpaHu4eHa TEMNepaTypa Ha MoBLPXHOCTTa Ha TanoTo Jo 155°C, nossonsealla U3NON3BaHETO UM B
KOMIMIEKTHU pasnpegenvtenHu ypeabu (KPY) sa tpaHccdopmaTopHy npuchefuHeslst B U3onauvoHHa
cpeaa oT cepeH Xekcathnyopua,.

Mpeanasutenute ce oBo3HauaBaT C AONbIHATENnHa Tabenka, CbhAbPXAILA URGOPMaLUS 3a TexHuTe
oBABEHW AAHHW, B.T.Y. HanpasneHue W Cuna Ha YA3pHOTO YCTPOWCTBO, KAKTO W 3& MOWHOCTTa Y
HaNPEXEHNETO Ha Kbeo cheAuHerne Uy Ha TpaHcthopMaTopuTe, 3a KoUTO Te CanpegHasHadeHit.

MNanon3epaHe:

MpeanasuTenuTe ca NPeAHA3HaYEHH 3a USNON3IBAHE B 3aKPUTH pasnpeaennTentm ypenbw (BrnouuTenHo
B KOMNAMEKTHW pasnpegenutentu ypeadu (KPY) sa TpancdopMaTopHi NPUCHEAUHEHNA B U3ONALMOHHA
cpesa OT cepeH xekcadnyopua) N B OTKPUTH pasnpefenuTenHu ypentv (BKMoUMTENHO 34 MOHTUpaHe B
OCHOBM 33 NpeanasuTeny ¢ BEKTUNHY OTBOAK) 3a 3aliuTa Ha pasnpeaennTentu TpaHccopmaTopK.

CHOTBETCTBHE HA NPEATTOXEHOTO N3NThITHEHNE ChC cTaHAapTU3aUMOHHWTE AOKYMEeHTH.

Mpeanasutenute TpAGBa Aa OTIOBAPAT HaW-Manko Ha MOCOYeHWTe  NO-AONy CTaHaapTh Wi .
BKBUBANEHTU W HA TEXHWTE BANVAHM U3MEHEHUA W SONbINHEHKA!

» BAC EN 60282-1:2010 ,lMpeanasutenu sa BWCOKO Harpexenve. Yact 1: ToxoorpaHuvyaealy
npeanasutenu (IEC 60282-1:2009)%;

« BAC EN 62271-105:2012 ,KomyTauMoHHM anapat¥ 3a BMCOKO Hanpemenue. Yact 1085:
KoMyTaUMOHHN anapati 3a POMEHIIMBO HanpexeHus, KOMOUHUpaHW ¢ npegnasuren 3a 06AB8HO
HanpexeHve Haa 1 KV ao 52 KV skniountento (IEC 62271-105:2012)"

»  BAIC EN 60872-1:2003 ,KepamnuHy 1 CTbKNeHU U3onaLmoHHn matepuany. Yact 1: Tepmutn v
onpeaenerus u knacudukauus (IEC 60672-1:1985)";

« BAGC EN 60672-2:2003 ,Kepamuuiy W CThINEHW M3ONAHWOHHN MaTepuani. Yact 2; MeTtojau 3a
uanuteade {IEC 60672-2:1998)";

= BAC EN 60672-3:2003 ,KepaMW4HW M CTbKISHW U30MauUMoHHK  Matepnany. Yact 3
Creyuchvikaumn 3a otaenHn matepuanu (IEC 60872-3:1997)"

WancKeaHuA KbM AOKYMEHTAUMATA M U3NWTBAHKATA B NPeanoXeHeTo Ha KaHaWAaTa
Ne o
no Rouymr it
pea
1. Touso obosHavueHne Ha-Tia, NPOU3BOAUTENA W CTpaHaTa Ha
NPOU3BOACTRO (NMPOU3X0A) U NOCHEeAHO U3AaHNe Ha KkaTanora Ha HH'%'pﬂ;ﬁ;;ﬁ:ﬁ oTZB 1UL'A
fIPOU3BOANTENSA : o '

2. | Texnudecko onvcaHue HA OTAENHUTE NPEANA3UTENY, B TORA YUCNO
rapaHTpaHu NapameTpu: pasceiisaHa MOLHOCT, CBNPOTHBNEHWE W
MUHVIManeH TOK Ha u3kniousaHe Iz U opasMepeHu YepTeXu - HaanbKeH
paspes Ha NpeAnasnTenure. _

B NOMLAHSHNTE TaBnMUM
B TexHUYecxn ZaHHN(3,4 4 B)
Mpunoxerue No 2.2

3. BpemMeTOKOBYN XapaKTepUCTUKM Ha cTonaBaHe : Apunoxenye No 3.1

Dy
J







Ne
o [loKyMeHT MpunoxeHue N2
MAW TEKCT
pea
- 4. | XapaxTepucTuky HA YAapHUS MEXaHU3bM Mpvnoxexne No 4
5. MpoToko 0BW M3NUTBAHWA HrMMIACKK 1 BhFA K
POTOKONY OT TUn WUTBEHWA Ha aHrnuii nu 6 DCKW €3UK, Fpunoxkenme No 5.1
NPOBEAEHN OT HE3ABUCMMA 3NUTBaTeNHa NnabopaTopus — 3aBepeHu Mpunoxenue No 6.2
KOMWA, C NPUIONEH CNUCHLK HAa OTASNHUTE U3NUTBaHWS Ha Gbarapcki esuk -
6. Ce ukaT/axpeguTala Ha HelaBucumara uanuTea a
pTUd PEAUTaLNA Ha HEs eI MpunoxeHue No 6
naBopatopus, NPOBENa TUNOBATE MANUTBAHMA No T. 5 — 3aBepeHo konue
7. | TaBnuua 3a npenoptManuTe oBAREHN TOKOBE Ha NpeanasuTenuTe 3a
OTAENHWUTE MOLLHOCTY Ha pasnpeaeniuTeHuTe TpaHcopMaTopy Mpunoxetne No 7
8. | Dusahd Ha gonwnnutennrara tabenka Ha GLnrapcky esuk, nocTageHa B
NAUK OT NPO3paYeH CUHTETWYEH MaTepuar, 3a 0bABeruTe faHHu 1
npeaHasHadeHueTo Ha npegrasurens: oGaseHo HanpexeHue u obsBeH MpunoxeHue No 8
TOX Ha NPeANasnUTena; MOLHOCT U HanpexeHne Ha Kbeo CbeauHeHUe Ha
TpaHcghopMaTopa, 3a KOWTO NPeAnasuTenaT e npeaHasHadeH
9. AHCTPYKiMK 3a TpaHCTIOPTUPaHe, Cknaaupaxe, obcnyxeare v
: oHue No
nofabpxaxe Fpurno 8
10. | Jexnapauus 3a CbOTBETCTBME HA NPELNOXEHOTO M3NbAHGBHUE Ha m No 10
npeAnasuTenuTe C Maucksanusita Ha BJIC EN 60282-1 punoxeHue No
11. | Qexknapauus oT npoU3BOAUTENSR 3& NPUNOXUMOCT Ha NpeAnasurenure 3a
KOMMIEKTHO KOMYTALMORHO YCTPOACTBO 3a TpaHChopmaTopHo Fpuroxenue No 11
npucLeANHEHvVe
Babonexku: :

1. Bouuku AokymeHTH Tpsbea aa GbaaT Ha Bbarapckv esuk unu ¢ rpesoy Ha Gbnrapcku esu,
NPUAPYXEHNA C OPUTMHANHUTE JOKYMEHTH.
2. KaTanosute v NpOTOKONNTE OT TMNOBUTE UBNWUTBAHWA MOTaT f1a Ce NPEACTABAT Y CaMO Ha aHrnuicK1

e3vK.

3. B cliyuau Ha Wanon3BaHe Ha KOMYTaUMOHHY anapaTyl - koMBrHupaHh ¢ npeanasutend Tpabea Aa ce
B3EMaT NPeAsua NPENopbKUTe Ha Npou3BoavTens 3a uabop Ha npegnasuTeny.

TexHUUYeCKH AaHHHK:
1. XapakrepncTvka Ha paGoTtHaTa cpega

1.1 PaboTHa cpeaa npHv MOHTUPAHE Ha OTKPHTO

Ne

no XapakTepucTvka CroiHocT
pen
1.1.1 | MakcvmanHa okonHa Temneparypa +40°C
1.1.2 | MuHWMmanHa okonHa reMnepaTypa Munyc 25°C
1.1.3 | Makcuman+a cpefHa okonHa Temneparypa 2a nepuoj o1 244, |+ 35°C
1.1.4 | OTHOCUTENHA BNAXHOCT Jo 100 %
1.1.5 | Hagmopcka BUucovnHa o 1000 m

1.2 PaGoTHa cpefia NpyU MOHTUPAHE Ha 3aKPUTO

Ne

no XapakrepyucTuka CroitHocT
pen
1.2.1 | MaxcumanHa OKONHa Temneparypa +40°C :
1.2.2 | MuHumanHa okonHa Temneparypa Munyc 5°C
1.2.3 | Makcvmarnta cpeaa okonsa TemnepaTypa 3a nepuog o1 24 4. {+35°C .~
1.2.4 | OTHOCKTENHA BNaXHoCT Ao 95 %
1.2.5 | Hagmopcka sucoumnHa Ao 1000 m

2. MapamMeTpy Ha enekTpopasnpedenuTenHaTa mpexa 10 kV







Ne .
no MNapamMeTbp CroitHocT
pen
2.1 | HomuHanHo Hanpexenve 3~10 000V
2.2 | MakcMManHo HanpexeHWe Ha MpexaTta 12000V
2.3 | Ob6sgeHa YecTOoTa 50 Hz
2.4 |Bpoit Ha chasuTe 3
2.5 |3azemMsiBaHe Ha 3BE30HWA UEHTBP ® [1DE3 AKINUGHO
CLIIPOMUBHEHUS,
* fipes JpaoaacumenHa
BobuHa;
® U3onMpaH 3pe3fed UeHTHP.
2.6 | MakcumanHo BpeMeTpacHe Ha 3eMHO ChefiuHeHne 2 Jaca
2.7 | MaxcumanHda cTORHOCT Ha BPEMEHHO NpeHanpeXeHune Npy 3eMHo 12 kV 3a 2 yaca
ChbBANHEHWE :
2.8 | ToK Ha KbCO CheUHEeHWe Ha MpeXara B MsCTOTO Ha MOHTUpaHe max 20 kA
Ha NPeANanTens — TOK fpy TpUasHo K.C.
3. MauckBaHUS KbM BMCOKOBONTOBYMS NPeANa3uTen OT rNefHa TOUYKA HA MACTOTO H& MOHTaX B
enexTpopasnpeaenuTenHara Mpexa
Ne FapaHTUpaHO
pne(; HaumeHosaHue W3uncksaHe npeanoxeHne
3.1 | CvheanHgsaHe B cucTemara Bua thasopara Bepura Bra ghazoeama
eapuza
3.2 | PaboTHO MECTONOMNOXEHWE Ha B ocHosa 3a npegnasuten wnk s KPY | B ocHoea 3a (‘J
BUCOKOBONTCOBUA Npeanasuren npednasumesn-unu e
KPY o
3.3 | Bug Ha 3aluMTaBaHOTO ChOPbHEHNE TpascthopmaTop TpaHcopmamop \\
~ 4. TexHUYeCKH NapamMeTpH, XapaKrepPUCcTUKA U ApYri QaHHW \ /\
No N
no MapameTbp HaucksaHe FapanTupano ¥
npeanoxeHune
pea
4.1 | ObsiBeHo HanpexeHve 12 kV 12 kV \
4.2 | Obsgena yectora 50 Hz 50 Hz \
4.3 | OBaeeH maxcumarieH TOK Ha U3KNIOYBAHE min 50 kA 63 kA \
4.4 | Cuna Ha YRapHOTO YCTRORCTBO 80N 80N )
4.5 |Pasmepn (anametbp Ha 245/442 mm 945/442 mm
KOHTaKTa/QbMmxuHa) '
4.6 |Knac Ha npsgnasurens C orpaHvyed AnanasocH Ha C oapaHuyveH duanasoH
' chyHKUVOHKpaHe (nedcTane) - Back- Ha PYHKYUOHUpaHe
up npeanasuren (Geiicmeaue) - Back-up
npednazumen
4,7 | Tsano Ha npesnasutens Tanoto e uspaboTeHo OT rMasupaH Tamomo & u3paomeHo
kacss enekrponoplenaH, Ges om enazupaH kahae
NYKHATAHW, A3BM 1 APYrA SNeKMPONOPUONaH,
HETEXHONOIMYHY HEPABHOCTH. o3 nykHamuHu, A3su U
) Opyeu
HemexHonoeUYyHuy
. HepasHocmiL,
4.8 | Marepvan Ha cTONAeMUS enemMeHT UucTo cpebpo (Ag 99.9%), ez Yuecmo cpebpo (Ag
: BHAKAAHMA. ' 99.9%), be3
SHawdaHuA.
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4.9 | [wroracutenHa cpega

MannnHeHa ¢ YUCT, (DUHOIBLPHBCT CyX
KBapLOB nAckK (SiOg).

HanpnHeHa ¢ yuem,
huHOIBPHECT CYX

Keapuos nackK (Si0;), |
4,10 | YnapHo ycTpoicTBo a) MHaukaTopHus GYTOH Ha yaapHoTo | a) MHOuKamopHUA

YCTPOWCTBO 6 uapaboTeH oT 6YMOoH Ha yOapHOmo
CUHTETUYEH KOPO30YCTONIUB yempolicmeo e
marepuarn v OUBETEH B CUrHAnNHO uszpabomed om
JapBeHO. anymuHui ¢

aHMUHOPO3LOHHO

nnacmacoso

MOKPLUMUB,0LEemeHo @
CLSHANHO HY8PBEHO,

6) Kanavkara Ha yAapHoTO
yeTpOHCTRO TpsAbBa fa @ NOKpUTa ¢
thornmo, yeToiuuBo Ha aTMocdepHv
BrUSAHWA,

6) Kanauykama Ha
y8apHomo
yempoiicmao mpabea
Oa e nokpuma ¢
cponuo, yemofiiuuso Ha
ammocehepHU
GIIUSIHUA,

5. Mpeanaaurenu 3a cpenHo HanpexeHue 12 kV, 45/442 mm - TeXHUYeCKHM NapameTpy

ChKpaTeHo HaMMeHOBaHHe 0O6sBeH
MHHUMaNeH MakcumanHa
Oxwaynos \f\'
TOK Ha MOLHOCT Ha
Howmep na OBsigeH | |\ ioupane - | TSP | pasceiisane
craHgapTa TOX [A] I [I"t]
) W]
[Al
[MpeanoxeHa CTOMHOGT
MNpepgnaswreny CH, 12kVY,
20 16 1201 45/442mm. 4A 4 22 500 6 \
MpegnasuTenun CH, 12kV,
20 16 1202 45/442mm, B.3A 6,3 30 600 7 |
Npeanasuteny CH, 12kV, :
20 161208 | 4rraomm, 10A 10,0 42 1150 16 \
MNpepgnaswtenu CH, 12kV,
2016 1204 45/442mm, 16A 16,0 64 1280 36
Mpeanasurenu CH, 12kV,
20 16 1205 45/442mm, 20A 20,0 73 3200 37
MNpeanasuteny CH, 12kV,
2016 1206 45/442mm, 25A 25,0 a3 5200 44
Mpegnazurenn CH, 12kV, _
20 16 1207 45/442mm, 31.5A 315 108 7200 83
: Mpeanasutenu CH, 12kV,
20 16 1208 45/442mm, 40A 40,0 126 23300 60
Mpeanaawreny CH, 12KV,
20 16 1209 45/442mm, 50A 50,0 160 34200 60
Mpegnasutenn CH, 12kV,
2016 1210 45/442mm, 63A 63,0 230 58300 77
Mpeanasutenu CH, 12kV, o
2016 1211 45/442mm. 80A 80,0 360 90000 _ : .101
20 16 1212 | [IPeAnasurent GH, 12KV, 1000 | . 500 140000 140

45/442mm, 100A

o

Y-






HaumeHoBaHue Ha MaTepuana:  flpednasumenu 3a cpedno Hanpexerue 24 KV cxenacHo BAC
EN 60282-1, 45/442 mm, moxoozparuvaeaul, 38 MOHMUpane Ha
OMKPUMO U 3aKpUMo '
CbKpaTeHo HauMeHoBaHue Ha maTtepuana: Mpeanasuteny CH 24 KV, 45/442 mm

Q6nacTt. H — Enextpudscku ypeadu CpH/HH Kareropun: 16 - MNpeanasuteny,
E - KaGenHu mpexwy CpH OCHOBMW 3a npeAnasuTenu
Mepha eauHuua: bpoit ABapuitHu 3anacu: [Ja

XapaKkTepycTUKa Ha mMartepuana:

MpeanasvTenute ca NpPeAHasHavYcHy 33 UINON3BaHe B pasnpefenuTenHy ypeadn ¢ HOMUHANHO
Hanpexenne 20 kV aa aaumTa OT TOKOBE HA KbCHM CheAnHeHua Ha cTpaHa 20 KV Ha pasnpefenutenHu
TpaHctopmaTopy CpH/HH - 3amwuTeny Ha BTOPUYHATA CTpaHa ¢ aBTOMaTUYHKU NPeKLCBaYK, ¢ MOLHOCTH
25 KVA, 50 kVA, 100 kVA, 160 kVA, 250 kVA, 315 (320} kVA 1 400 kVA c HanpexeHve Ha kbco
cweauHerne U,=4% w c MolgHoeTi B30 kVA v 800 kVA ¢ HanpexeHWe Ha KbCo cbeflvHedre Uy=6% v
HanpeXeHOoBK N3MepeaTenHu TpaHcdhopmaTopy.

MpeanaaurenuTe ca OT KNac ¢ orpaHudyeH guanasoH Ha dyHkumoHupare (back-up npeanaswtenu) u ¢
orpaHideHa TeMnepaTypa Ha HOBBPXHOCTTa Ha Tanote fo 155°C, noseonsiBalla WM3non3BaHeTo UM B
KOMNNeKTHY pasnpegenutenty ypentu (KPY) aa TpaHoOpMaTOpHU NPUCHEANHENNS B M30HaLMOHHA
cpefa ot cepeH xekcadnyopus.

Mpeanasutenute ce ofiosHayasar ¢ AonbnHutenda Tabenka, cbABPXALLE WHGDOPMAUNA 38 TeXHuTe
oBsireHNM AaHHW, B.T.4. HanpaBlesue W CWa Ha yOapHOTO YCTPOUGTBO, KakTo W 3a MOLHOCTTa u
HanpexXeHWeTo Ha KbCo cheavHekue Uy Ha TpaHcthopmaTopuTe, 3a KOUTO Te Ga npeHasHaueHu.
HManonaeane:

MpepnasutenyTe ca NpeAHasHa4eHn 3a M3NON2ABAHE B 3aKPUTH pasnpeaenvTenti ypeaby (BKNIOYUTENHO
B KOMNNEXTHW paanpefAenuTenty ypeatn (KPY) aa TpaHcdopMaTopHy NPUCHhEdVHERNA B U30naluoHHa
cpella OT CepeH XeKcadnyopua) U B OTKPUTH pasnpeienyTendn ypeadvl (BKIDYWATENHO 33 MOHTUpPaHe B
OCHOBW 33 NpeaAnasyuTeny ¢ BEHTUNHN OTBOAM) 32 3al4MTa Ha pasnpeaenuTenHy TpaHchopmaTopy.

CHLOTBETCTENE Ha TPeANOKEHOTO U3MbIIHEHME ChE CTAHAAPTUIALMOHHNTE LOKYMEHTH! ,
Mpepnasutenute TpabBa Aa OTrOBAPAT HaW-MAaNkKo Ha MOCOVEeHWTe  No-[JONY CTaHjapth  wnu
EKBUBAREHTW W Ha TEXHWTE BANWAHU H3MEHEHUA U AONBIHEHUS!

» BOC EN 60282-1:2010 .[Ipeanasutenn 3a BucokO HanpexeHue. YacT 1: TokoorpaHuvasaiiu .
npegnasuteny (IEC 60282-1:2008)",

o BOC EN 62271-105:2012 ,KoMyTauvoxHu anapati 3a BUCOKo Hanpexedue. Yact 105: KomyTaunoHHn
anapaTti 3a NPOMEHMMBO HanpexeHue, xomGUHMpaHK ¢ npegnasuTert sa obABeHO Hanpexexue Hapg 1
KV no 52 ¥V sknoyntento (IEC 62271-105:2012),

' + BOC EN 60672-1:2003 ,KepamuuHu W CTBKMEHW W3onauuoHHU matepwanw. Yact 1. Tepmunu u
onpeaeneHua n knacucpukauma (IEC 60672-1:1995)";

¢ B/C EN 60672-2:2003 ,KepamvuHM W CTBLKAEHW M3onauvorHu marepuann. Yacr 2: Metogw 3a
nanuteane (IEC 60672-2:1999)",

¢« BAC EN 60672-3:2003 ,KepamuuHy 1 CTLINERU nsonalnoHyy matepuanu. Yact 3: Cneundvkayum sa
oThaenHu matepuany (IEC 60672-3:1997)".

MavcKkBaHua KbM BOKYMEHTALKATA M M3NUTBAHUATA B NpeanoXeHMeTo Ha Kavguaara

Ne
Mpunoxenue Ne
o ‘ Hokyment WK TEKCT
pen
1. TouHo oBo3HaueHue Ha TMRa, NPOM3BCAUTENs W cTpaHara Ha HH-S1 10/24k __A FC TB ULA
NIpOM3BOACTEO (MPOUSX0A) Y NOCTISAHO VU3AaH1e Ha KaTanora Ha Nounowenne No 2.1
nponsBoAnTENS ' P ’

2. | TexHuuecko on1caHve Ha OTABNHUTE NPpeanasuTeny, B ToBa 4YWCno
rapaHTMpaHv napameTpu: pascelisaHa MOLLHOCT, CLNPOTUBNSHUES U
MUHMMAaNEH TOK HA W3KNIOYBAHE |3 U OPasMepeHi YepTexu ~
HaAMbLXeH paspes Ha npegnasvTenure.

BpemeToKoBW XapakTepucTiky Ha cTonABaHe .. Npunoxexue No 3.2
4, XapakTepucTUKM Ha YAapHKA MEXatinabm : -~ MNpunoxexue No 4

e

Bux nonenHeHWTe Tabnuun B
TexHuveckn faHHNK(3,4 1 B)
Mpunoxenne No 2,2

o
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Ne Mpunoxerne Ne
flo HokymeHT HIK TEKCT
pen
5. MPOTOKORM OT TUMOBY U3NUTBAHUA HA aHrMMiAcKM unk Bonrapcku
eaunk, NpoBeeH| OT He3aBucKMa uanuTeaTenHa naboparopus — MNpurioxeHne No 5.1
38BEPEHN KONUA, C MPUNOXEH CNUCHK Ha OTASNHUTE USTIUTRaHWA Ha Mpunoxenue No 6.3
Obnrapckv eauk ) '
8. CepTudukat/akpeauTauua Ha HesaBucrmaTa nanuTearenta .
naBopaTtopusa, NpOBENa TUIIOBWTE W3NWTBAHKUA NO T. S — 328epeHo Npunoxedus No 8
Konue
7. | TaBnuua 3a npenopb4anuTe 0bsBEHK TOKOBE H& NpegnasuTenuTe sa
OTAENHUTE MOLLHOCTY Ha pasnpefenuTenHuTe TpaHcgopmaTopu MpunoxeHre No 7
8. | Ousalid Ha gonbnHuTeNnHara TaGerka Ha ObNrapcku eauk, nocraseHa
B NINUK OT NPO3PaYeH CUHTETUYEH MaTepuan, 3a obaBeHUTe AaHHK
npeAHasHauYeHKeTo Ha NpeAnasuTens. oGABeHo HanpexeHne u Mpunowexue No 8
ofBgBeH TOK Ha NPERNasnuTeNa; MOLWHOCT iU HANPeXeHne Ha KbGo
chequHeHue Ha TpancdopmaTopa, 3a KoiTo npeanasuTensT e
npeaHasHaqsH
9. | WucTpyxuwy sa TpaHcnopTupate, ciknagupate, obcnyxeaHte 1
ROAALpXEHS Npunowetne No 9
10. | Dexknapauus 3a CbOTEETCTBUE Ha NPeANOMEHOTO U3NBNHSHWE Ha
npegnasnTenuTe ¢ usnckeaxuarta Ha BAC EN 60282-1 Mpunoxenme No 10
11. | Oeknapauvs oT NpoM3BOAUTENS 38 NPUNOXKKUMOCT Ha
NpeanasuTennTe 3a KOMMNNEKTHO KOMYTALNOHHO YCTPOWETBO 38 Mpunoxenue No 11
TPAHCDOPMATOPHO NpycHhegnHerne
3abenexku:

1. Bcuuku JokymeHTH Tpsbea aa Bbaar Ha Gbnrapcky eswk unk ¢ NpesoA Ha Obarapcku e3uk,
NPUAPYXEHW C OPUMHANHNTE JOKYMEHTH,
2, KatanosuTe v NPOTOKONUTE OT TUNOBNTE W3MNUTBAHUA MOraT Aa Ce NPeACTaBAT v CamO Ha aHrnuick1

e3NK.

3. B chyuau Ha W3NON3BaHe HA KOMYTALMOHHM anapaTy - KoMBMHUPaHK ¢ npeanasuteny Tpabdea Aa ce

B3emar

TexHuH

npeABua NPenopbKUTe Ha NPoussoguTens sa w3bop Ha npegnasuTeny,

€CKN AaHHM:

1. XapakTtepucTuka Ha paGoTHaTa cpena
1.1 PaGoTHa cpega Npy MOHTUMpaHE Ha OTKPUTO

Y\

Ne
no XapaxTepucTrKa CroiHocT
pen
1.1.1 | MakcumanHa okonHa Temnepartypa +40°C
1.1.2 | MuHumania oKonHa TemnepaTtypa Mwnyc 25°C
1.1.3 | MaxkcumanHa cpeaHa OKONHa TeMnepaTypa 3a Nepuog oT 24 +35°C
: u,
1.1.4 | OTHocWTENHA BNaXHOCT Jo 100 %
1.1.5 | Hapmopcka sucovMHa Jo 2000 m
1.2 PaboTHa cpeda Npy MOHTHPaHe Ha 3aKpuTo '
Ne :
no XapaKkrepuoTyaKa : CrolnocT
pea
1.2.1 | MakcumanHa okonHa Temneparypa +40°C
1.2.2 | MwHiManHa oKkonHa TeMnepaTypa Mnﬁyc 5°C :
1.2.3 | Makcumanta cpefiHa oKoNnHa TeMnepaTypa 3a Nepuoa o1 24 | 3‘500 :
y. I o ,»;‘







Ne

no XapakrepucTika CroitHoer

pen
1.2.4 | OTHoCcUTENHA BRAXHOCT Ho 95 %
1.2.6 | Hapmopcka BUCOYMHE Jo 1000 m

2. MapameTpu Ha efieKTpopasnpeaenurenyara mpexa 20 kV

Ne

no MNapameTsp CroitHocT
pesd

2.1 | HomuHanHo sanpexeHue 3~20000 V

2.2 | MakcumanHo HanpexeHue Ha mpexara 24 000V

2.3 | OBaeeHa vYecToTa 50 Hz

2.4 | Bpoil Ha drasute 3

2.5 |3asemABaHe Ha 3BE3AHUA LEeHTLP ® [IpE3 aKMUBHO ChIPOMUBNESHLIS;

* npes Obeozacumernta 606UHa;
# M30MUpaH 3BE3AeH UEHTHP.

2.6 | MakcumanHo BpeMeTpaeHe Ha 3eMHO CbheMHEHWe 2 yaca

2.7 | MakcumanHa CTOHOCT Ha BpeMeHHO NpeHanpexeHwe npu 24 kV sa 2 vaca’

36MHO ChefuHeHNe '
2.8 | Tok Ha KbCO CheAUMHEHME Ha MpeXara B MICTOTO Ha max 20 kA
MOHTUpaHe Ha NpeanasuTens — ToK npu TpudasHo K.C.

3. NauckBaHKa KbM BUCOKOBONTOBKS Npeana3nten oT riejHa Touka Ha MACTOTO Ha MOHTaX B

enexTpopasnpeAenUTenHaTa Mpexa

No
FapaHtupaHo

pr:;)'1 HaumenoBaHue MaunckBaHe npeanoxeHne
3.1 |CrpeauHspaHe B cucTemara Bee ¢asosarta sepura Boe thazoeama

eoplza
3.2 | PabBoTHO MecTononoXeHue Ha B ocHoBa 3a npeanasuten wnu 8 KPY | B ocHosa 34

BHCOKOBOTOBUA Npeanasnren npednasumen uiy,

e KPY (

3.3 | Bua Ha 3ai4¥TaBaHOTO CHLOPBXEHKE TpadcdopmaTop TpaHcHhopMamop.
4. TeXxHUYeCKM napaMeTpH, XapaKTePUCTUKN U ADYTH HaHHH

No

MapaHTUpaHo
pne(,)q MapameThp Mauckeane npeAnoKeHue
4.1 | ObGsasero HanpexeHnve 24 kv 24 kV
4.2 | ObsBeHa vyecToTa 50 Hz 50 Hz
4.3 | ObsBeH MaKCyManeH ToK Ha uakniovBaHe min 50 kA 63KA
4.4 | Cuna Ha YA3pHOTO YCTPOUCTBO 80N 80N
4.5 | Pazmepu (AMameTbp Ha

KOHTKT/ A bKMHE) p45/442 mm g45/442 mm
4.6 |Knac Ha npegnaswTens C orpaHudeH qvianasod Ha C ozpaHUYeH
thyHKUMOHUPaKe (AeiicTene) - duana3oH Ha
Back-up npeanaanren hyHKUUOHUpaHe
. (Beiicmeus) - Back-up
npednasumesn







YAApHOTO YCTPOWCTBO €
napaboTen ot CUHTETHYER
KOPO30YCTORUMB MaTepuar: 1
OUBETEH B CUrHanNHo YepBeHo,

4.7 |Tano Ha npegnasutena Tanoto e uspaBoteHo oT rnaanpad | TAeMo e
Kathas enexTponopuenan, 6es uspabomeHo om
NYKHATUHY, A3BY U ADYIH enasupaH Kagne
HETEXHONOTUYHI HEPABHOGCTN. effekmponopyenas,
663 NyHHamuHU, A3elU
u dpyeu
HOMexXHONQ2UYHU
HepasHocmu,
4.8 |Marepvan Ha CTONAEMUA enemMeHT Yucrto cpebpo (Ag 99.9%), Oes Yuemo cpebpo (Ag
BHa}aaHus, 99.9%), 6ea
GHaKGaHUs.
4.9 | QuroracuternHa cpeaa MsntnHeHa ¢ uMer, (huHosbpHecT | M2nbhiHeHa ¢ Yucm,
Ccyx kBapLoB nAckK (Si0,). chuHosBPHECM CYX
Heapyoe nAceK (S810,),
4.10 |YaapHo ycTpoiicTeo a) MnavkaTtopHusa 6YTOH Ha a) UHOukamopHun

6yMmoH Ha yodapHomo
yempoliicmeo e
uspabomen om
anymusull e
SHMUKOPOIUOHHO
nAacMacoso

MICKp UM, 0L8MEHO
@ ClI2HaIHO Y6P8oHO.

6) Kanaukara Ha ygapHoTo
ycTpoiicTeo TpaGea Aa e NOKPKUTa
¢ chonno, YCTORUURBO HAa
aTMoCcdepHY BIUAKKA.

6} Kana4rxama Ha
ydapHomo
yempoliicmeo mpabea
da e noipuma ¢
thostuo, yemoli4ueo Ha

ammocchepHu V
SIUAHUR.
5. MpegnasuTeny 3a cpegHo Hanpexenue 24 kV,'451442 MM - TEXHUULCKU NapaMeTpy
OGaBeH ‘
ChLKpaTeHo HaUMeHOBaHWE MuHuManek | Mxaynos m‘:::g’:_r"::
Homep Ha OBnAReH TOK Ha MHTerpan p
2 pasceiipaHe
craHaapTa Tok [A] | ¥3KknoYBaHe - [1*t] W)
13[A] i
MpegnoxeHa CTORHOCT \
[pegnasutenv CH, 24kV, 45/442
20 18 2201 mm, 4A 4 23 450 10
Mpeanasnteny CH, 24kV, 45/442 )
2016 2202 mm, 6.3A 6,3 30 630 13
fMpennasuteny CH, 24kV, 45/442
20 16 2203 mm, 10A 10,0 43 840 28
Mpepnasutenn CH, 24kV, 45/442
20 16 2204 mm. 16A 16,0 54 1400 73
Mpeanasuteny CH, 24kV, 45/442
20 16 2205 mm, 20A 20,0 73 34100 78
MNpeanazuteny CH, 24kV, 45/442
20 16 2206 mm, 25A 25,0 93 4500 89
Mpeanasutenn CH, 24kV, 45/442
20 16 2207 mm, 31.5A 31,5 106 65900 127
20 16 2208 | HPeanasutenu CH, 24kV, 45/442 40,0 126 18800 | 114
mm, 40A
Mpeanasutenn CH, 24kV, 45/442 L
20 16 2209 mm, 50A 50,0 205 33500 147
< Af) '
4 <
’ N \W — {;0 —







ObnseH Maxcumansa
ChKpaTeHO HAMMeHOBaHUE MUHUManeH { [hxaynos MOWHOCT Ha
Homep Ha Ob6siBeH TOK Ha uHTerpan -
pa3censade
cTaHpapra TOoK [A] | M3KnioyBaHe - I t] W]
Is[A]
MpegnoxeHa cTOWHOCT
Mpeanasvitenu CH, 24KV, 45/442
20 16 2210 mm, 63A 63,0 280 48400 163
Mpeanasutenu CH, 24kV, 456/442
20 16 2211 mm. 80A 80,0 310 84000 233

OcHosa 3a npednasumen 20 kV, ¢ Osa omaopa, -

_ 38 MOHMUpPaHe Ha OMKPpUMo

CuKpaTeHo HauMeHOBaHWe Ha matepuana:  OcHosa 3a npeanasuten 20 kV, OM

O6nacT. H — Enekrpuyecky ypeadu CpH/HH Kateropusa: 16 — MNpeanasurenu, 0CHOBK
3a npegnaswuTeny

HaumeHoRaHKMe Ha maTepuana:

MepHa egutnua; bpoii Apapuiinn zanacy: [la

XapaKTepucTUka Ha maTepuana:

OcHoga 3a npeanaauten 20 kV, cuLCTOALA c8 OT Hocella KOHCTpykuus (Wwack), uspaboTeHa ov ropewo
NOLMHKOBaHa MNY OT HEPbXAAEMa NUCTOBA CTOMaHa, ABa NOANOPHY uaonatopa 3a 20 kV 3a moHTUpaHe
Ha oTkputo - nopuenadosn Tun WMAO-20 AWM  KOMNO3WTHW SKBMBANEHTW, KOHTaKTHW yacTu
(AbpXaTenw/rHesga) 3a natpoHa M M3BOAW (KNemu), cbopbieHu ¢ Bontosu cbeauHenus M12 3a
CBBP3BAHE KbM BbHIWIHATa Bepura. OcHoBaTa 3a npejsnasuTen e npejHasHaueHa sa narpoHn go 100 A
cwrnacHo BAC EN 60282-1c aAbmknHa Memay YenHuTe Hactht 442 mm.

Abpxatenure/rHespata 3a natpoHa Tpadsa Aa 6bAaT MOHTHpaHM Taka, Ye HaanbXHaTa oC Ha
npeanasutena aa Guae nepneHavKynaApHa Ha BepTUKaNHaTa OC Ha KOHTakTHaTa cucTema.

Hocelllata KOHCTPYKUMA (wacwuto) Tpabea ga Gbie KOHCTpyupaHa Taka, Ye fAa He ce nonyyasar
aedopMauvk Npy 2artArade Ha OONTOBUTE ChLEeAVHEHWA NP MOHTMPAHETO Ha KOHCTPYKUUATA Ha
MaYTOBUA TPaHC(OPMaTOPEH MOCT.

OcHoBata 3a npeanasutens Tpabsa pga Obae CbOpBKEeHA CbC 3A3EMUTenHa Knema ChrnacHo
usucksanuaTa Ha BAC EN 62271-13a npucbeanHasate Ha 3a3eMuTenHaTa WiHa ¢ ont Hait-manko M12,
MsicToTO 3a NpucheAnHsBaHe TpAbBa fa Gble 03HAYEHD CbC 3HaK ,3awmTHa sema” cbrnacko Hapeaba
Ne 3 sa YEYE]. boatosuTe cheamHedns TpabBa ga 6bAaT 3allUTeRy cpellly caMmooTsneaHe,

OcHoeara 3a npeanasutens Tpsbea ga 6vge chopwkeHa ¢ Tabenka Ha Gbnrapcky eauk cernacHo BAC
EN 62271-1. TaBenkaTa ¥ HelHOTC 3akpensade Tpsibea Aa ObgaT ycroiuuBM Ha BL3AEACTBHE HA
atmocdyepHn BNUAHKMA U Ha koposust. TabenkaTta Tpabsa Aa CbAbPXKA CAEeARNTE AaHHU:

s HaMMEHOBaRWe WNW NOro Ha NPou3BoAuTeNs;

* Q3HA4YeHWe Ha TUNa;

* FOAWHE Ha NPOUSBOACTEO;

o pechepeHTEH HOMED;

s obaseHo Hanpexexve, U; v

e ofABeH HopmaneH Tok, |

WznonaBane:

OcHoBarta 3a npegnaswten 20 kV 3a MoOHTUpaHe Ha OTKPUTO € npe,qHasuaqua 3a- MOHTaX BbB
BEPTUKANHO WM HAKNOHEHO MONOXEeHWe HA MAa4TOBU TPaHCGOPMATOPHW nocroae uce uanonaea 3a
3alUUTa OT CBPBLXTOKORE B oTAenHwuTe chasm. :

=






CHLOTBETCTBKE Ha NPeANOKEeHOTO U3NbIIHEHME C HOPMATUBHO TeXHUUECKUTE AOKYMEHTH:

OcHosarta 3a npeanasuten 20 kV 3a MoHTUpaHe Ha oTkpuTo TpsiGBa Aa OTFOBaPA Ha U3MCKBAHUATA HA
ApUNoXUMUTE GLITaPCKV K MEXAYHAPOAHW CTAHASPTY MNK eKBUBANEHTHW W HOPMAaTUBHO-TEXHUUECKUTS
[IOKYMEHTY, BKRIOMUTENHO Ha NOCOUEHUTE MO-GOITY ¥ HA TEXHUTE BanNvAHK UBMEHEHWS U AOMBNHEHUS!
«BAC EN 60282-1:2010 ,Mpeanasuren 3a BUCOKO Harnpexenue. “act 1: TokoorpaHuyasally
npeanasuteny (IEC 60282-1:2009)";

« BAC EN 82271-1:2008 , KomyTalvoHHM anapaTi 3a BUCOKO HanpexeHue. Yact 1: OBLuu TexHuyeckv
WaKUCKBaHUA";

« BAC EN 60273:2003 ,XapakTepycTvki Ha NOANOPHK U3onaropy 3a paboTa Ha 3aKpuTO U Ha OTKPUTO 3a
CUCTEMM C HOMUHANKYM HanpeXeHus, no-sucoku ot 1000 V7,

« BAC 1906:1982 ,MzonaTtopy nognopHM NOPLENaHoBY 3a Hanpemenue Hag 1000 V. TexHuuecku
usvcksanma™;BAC EN 62217:2008 ,MonwMepHW Uaonaropu 3a MOHTHRAHE Ha OTKPWUTO M Ha 3aKpuro C
HOMMHANKKM HanpeXeHus no-eucoky o1 1000 V. O6WK TepMyuHW 1 cnpefenelus, MeTOAW 3a UBNUTBaHe U
KpuTepun 3a npuemare (IEC 62217:2005)%;

« BAC EN SO 1461:2009 ,[opelionoyvHKOBaHKM NOKPUTUA Ha FOTOBK MPOAYKTW OT YyryH U CTOMaHa.
TexHUYECKW U3NCKBaHIA W MeToaM 3a uanuTeane (ISC 1461:2008)" u

« Hapen6a Ne 3 ot 9 totu 2004 1. 3a yCTpPoOACTBOTO Ha BNeKTPUIECKUTE ypenbu 1 enekTponpoBofHUTE
NWHUK, U34aLeHa OT MURMUCTBPA Ha eHepreTukara U sxepriinute pecypcu (Hapenba Ne 3 YEVYEN).

M3ucKBaHKA KM ACKYMEHTALIMATE U M3NUTBAHUATA:

Ne BokymenT MpunoxeHue Ne
no - WX TEKCT
peH - .
1. TouHo oBioaHaueHne Ha TUNa, NPONIBOAUTENSA W CTPaHAaTa Ha KBSZ 24/8Z
NPOM3BOACTBO (NPOWU3XOA) U MOCNEAHC U3AaHKEe Ha KaTanora Ha Ctpata Ha npousscAcTBO:
npou3eoauTens YHrapua

MpunoxeHue No 12

2. | Deknapaius 3a CLOTBETCTBUE HA NPEANaraHoOTO ManbiHeHue ¢

P e

U3VCKBaHMATA Ha TexXHUYecKara cneumbmauvm Ha TO3W cTas[apT 3a
MaTepuan, Bkn. Ha naparpadv ,XapakrepucTika Ha matepnana’ u . Mpunoxexue No 13 R
LCHOTBETCTBME Ha NPEANOKEHOTO M3NLMHEeHUe ¢ HOPMATUBHO-
TexHN4eckuTe AOKYMEHTW' no-rope \ V
3. YepTexu ¢ pasmepy kh obulo Terio I'!punox{el-me No 14.1.\
4. | Texnuuecko onncaHWe, B T.4. Ha rapaHThpasuTe NapameTpi, Tna y B NONBAHOHUTS L\
Ka4yecTBaTa Ha M3NON3BaHUTE MaTepuany W cbopbXagane Jabnuuu 8 Texnuqecx%
AaHHU(3)
5. | MianuTeaTenHu NpoTOKCHK 38 eNekTpryecka AKOCT Ha U3onauusaTa u
UaMepBaHe Ha ChIPOTUBIASHAETO HA rNapHaTa Bepura v Ha nperpasadeTo Mpunoxexue No 16
cwrnacko BAC EN 62271-1
6. WHCTPYKUMA 3a excnrnoaTalus M NoALbpXKaHe MpunoweHue No 18
7. EkcnnoarayMoHHa ALNroTPaiHocT, To4,. 30

TexXHMYECKH JaHH#:
1. XapakteprcTuky Ha paboTHaTa cpeaa

Ne

Mo XapakrepucTuka CroiiHoeT

pen

1.1 | MaxkchmanHa oKonHa Temnepatypa R I

1.2 | MuHumantia OKonda Temnepartypa " Munyc 25 °C

1.3 | Makcumansa cpe/iia OKONHAa TeMnepaTypa 3a Nepuos ot 24 4. + 35 °C

1.4 | OTHOCUTENHa BRAXHOCT | Ho100%

1.5 |Hagmopcka BucoynHa ' 1 . Bo1000m .
2. MapameTpy Ha enekTpopasnpeaenuTendarta mpexa CpH o B

b

h%ﬂ






Ne
no Mapamersp CroitHocT
Ppen
2.1 | HoMUHanHo HanpexeHue 3~20 000V
2.2 | Hail-Bucoko HanpexeHvie Ha Mpexara 24 000V
2.3 |ObseeHa yecroTa 50 Hz
2.4 | Bpoit Ha dasute 3
2.5 | 3azemaBaHe Ha 3Be3AHWA LUEHTbLP ® [IPe3 aKTUBHO
CLNPOTUBIIEHWE;
e npes gbforacuTenHa
60buHa;
* U30IUPEH 3BE3ASH
LEHTBP.
3. TeXHWYECKMU NapaMeTpH, XapakTepUCTHRY M AP, BaHHU :
: Ne [apaHTUpaHoO
( fno fMapameTbp/xapakTepyucTika UsncksaHe npeanoxeHue
pea
3.1 Mognopku usonaropu - -
3.1.1 | Cneuudchmkauyws MNoAnopHy NOpUSriaHoBy uaonaropu Modnopru
Tun UIMNO-20 KNK TEXHU KOMNO3UTHU cunukoHoau
EKBMBANEHTH CLINACHO N3NCKBAHUATA usonpamopu mun
pecnextysHo Ha BAC 1906 unu BAC crenacHo EN 62217,
EN 682217,
3.2 | KodTakTHv vactun Ha ocHOoBaTa 38 - -
naTpoHa
3.2.1 | nameTsp Ha KOHTaKTHaTa Jact
Ha naTpoHa 45 mm 45 mm
3.2.2 | Mavtepunan Ha ToxonposoauMaTa Mepn cve cpebbpHo MY KanaeHo Med ¢ xanaeHo
YacT Ha Abpxarenure (rHesgara) | nokpuiue noxpumue (
M N3BOANTE \‘
3.2.3 | NpuTKcKaluy 4acTy Ha dGuikcupaila ckoba (cTpeme), N
AvpxaTtenute {rHesaarta) uapaboreHa OT Mef Che cpebbpHO Ny Qurcupaiya cioba
kanasHo NOKPUTUE, UK (cmpoeme), \
Bes chuKcupalla ckoba upes HapabomeHa om Mo
. 1ancnsgake Ha XPOMMPAHA NPYXUHHA C KanaeHo noKpumue
( CTOM@Ha ¢ TepMOYCTORUNBO NPaX0Bo
NONUMEPHO NOKPUTHUE (KOMAKCUT)
3.2.4 | KoHTakTHa cuna Ha AbpxaTenvre
{rHespaTa) BbpXY KOHTaKTUTE Ha min 70 N 70N
nNaTpoHa, NOCTaBeH B paboTHG
nonoxexue
3.2.5 | KoHTakTHa cvna Ha Abpxarenire
NpW NOCTaBAHE Ha NATPOHa B max 120 N 120N
paboTHO NONOXEHWe .
3.3 | Hocella koHGTpyKUusA (Liack) ~ "
3.3.1 | Mavepuwan lopeulo noyunkobaxa cbrn, BAC EN Fopeiyo
1SO 14681vnu HepbXaaema nucToBa MoUlUHKOGaHa CBa.
cTomaHa EN ISC 1481
3.3.2 g-?(?nf:::f;a nuctoBata min 3 mm nou»::;lx“oaaﬁa cTomaHa 3 m M HouuHKosaHa
min 2 mm HepLX¥aaeMa cToMaHa - cmomana
3.3.3 | linpuxa max 100 mm ' 100 mm
3.3.4 | [bnxwHa max 600 mm 800 mm
3.3.5 | OrBopy 3a bonTosere 3a - -

W0
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Pt

3akpeneane:
3.3.5a | Gpo# 2 6p. 26p,
3.3.6b | pascTosiHie Mexay oTBopuTe : 305 mm 305 mm
3.3.5¢c | puameTsp %18 218
3.4 | Martepuan Ha pe3Gosure [aneaHWYHO NOUWUHKOBAaHA KUK FansaHu4Ho
CheavHeHus HepbXaaema cToMaHa noyuHKosaHa
cmomasa
HaumeHoBaHKe Ha maTepuana: OcHoea 3a npadnaaumen 20 KV, ¢ dea omeopa,

38 MOHMUpaHe Ha sakpumo
ChKpaTeHO HauMeHoBaHne Ha matepuana:  OcHoea sa npeanasurten 20 kV, 3M

O6nact: H — Enekrpuyecku ypenbu CpH/HH Kareropua: 16 — NpeaAnasuTeny, ocHOBY
3a npeanasureny
MepHa eauHuua: Bpoi Apapuitny 3anacu: Ja

XapaktepUcTUKa Ha MaTepnana:

OcHoBa 3a npeanasuten 20 kV, cheroswa ce oT Hocella KOHGTPYKUUs (Liack), napaboreHa oT ropello
NOUKHKOBaHA UMY OT HepbXYIaeMa NUCTORA CTOMaHa, iBa NoANopHY usonarepa 3a 20 kV 3a MoHTvpake
Ha 3akputo — nopuenaHosu Tun [MAM-20 wunuM  KOMNO3UTHKM EKBUBANSHTY, KOHTAKTHW Hacty
(nbpxatenw/rHesaa) sa NatpoHa M U3BOAM (KIemu), ChOPLXEHW C GONTOBY CLOAUHEHUS M12 sa
CBLp3BaHe KbM BbHWHaTa Bepura. OcHosaTta 3a npeAnasuren € npeaHasHaveHa 3a naTtpoHk Ao 100 A
cwrnacHo BAC EN 60282-1¢ AbmkyHa Mexay YenHuTte yactv 442 mm.

Nvpxatenute/riesgara 3a natpoHa TpabGea Aa OGbAar MOHTUpaHW Taka, Y€ HaanbXHara oc Ha
npeanasutens aa Gbae nepneHanKynapHa Ha BepTUKanHaTta oc Ha KOHTaKTHaTa cucTemal.

Hocewara koHcTpyKuna (wacwto) TpaGea ga ObAe KOHCTpyupaHa Taka, 4@ Aa He Ce nonydasar
pedopMalM npu 3artaraHe Ha GONTOBUTE CLEAWHEHUS NpU MOHTUPAHETO Ha KOHCTPYKUMATa HAa
TpaHethopMATOPHYA NOCT.

OcHoBata 3a nHpeanaswrens Tpsbsa aa ObAe CbOpbXeHA CbC 3IAISMUTENHA KneMa ChfNacHo
wanckeanvaTa Ha BAC EN 6227 1-13a npuceeauHspsaHe Ha 3aseMUTENHaTa LvHa C Bont Hali-manko M12.
MACTOTO 3a NpuCbeauHABaHe Tpsibea Aa ObAe 03HAUEHO CbC 3HaK JSawwmTHa 3ema” ceriacHo Hapepba
Ne 3 aa YEYEJ. BonTtoBuTe cbheanHenus TpsGea aa 6bAaT 3almTeHy cpellly camooTerBaHe

OcHoBaTa 3a npeanasutens Tpsabea na O6bae CLopbLXEHa ¢ Tabenka Ha Gbnrapckk esuk cernacko bAC
EN 62271-1. Tabenkata v HeitHoTo sakpensaHe Tpsabsa Aa GbaaT ycToWuuMBW HA BbL3AEACTBUE Ha
aTmocdepHi BIMAHKA W Ha kopoaus. Tabenkarta Tpabea fa ChAbpXa CneaHuTe AaHHW!

HaWMeHOBaHME MNk NOrD Ha NPOV3BOANTENS,

O3HAaUEeHWE Ha THNA;

rogvHa Ha NPonaBoACTEO;

pedieperTed HOMER;

obsiseto HanpexeHue, U u

obsiseH HopmaneH Tox, |

* & * O©o @ @

‘Manonapaxe:

OcHoBata 3a npeanaauten 20 kV 3a MOHTMpaHe Ha 3aKpuTo € npeAHasHayeHa 3a MOHTaX BbB
BEPTUKAITHO WNW HAKNOHEHO NONOXEHWe B 3aKpUTH pasnpefenuiesiiu ypeabu v ce U3nonsea sa sawuta
OT CBPBLXTOKOBE B OTAENHWTE chasn. -

CHOTBETCTEME HA NPEANOKEHOTO H3bNHEHUe ¢ HOPMATHRHO TEXHHUYSCKHTE AOKYMEHTH.
OcHosarta 3a npegnasuten 20 kV 3a MOHTpaHe Ha 3akpiTo TPADBa Aa OTroBapA Ha UsUcKBaHuATa Ha
NpUROXMMIMTE GbArapcky U MeXAYHApOAHK CTAHAAPTH NI SKBUBAMEHTHU ¥ HOPMATUBHO-TEXHNYECKNTE
JOKYMEHTH, BKAKOUMTENHO HA NOCOMEHUTE NO-ACNY W HA TEXHUTE BaNKWAHN NSMEHEHUA M ONBIHEHNA:

» BIC EN 62271-1:2008 , 061K TEXHUYECKU N3NCKBAHKA 3a CTaHAAPTUTE 38 KOMYTaUWOHHK anapaTi 3a
BWCOKO HanpexeHue”; ‘ - ' o

« BIIC EN 60282-1:2010 ,MpeAnasuTeny 3a BUCOXO HanpesxeHune. Hacr 1: Tokoorpannyasallm
npeanasuteny (IEC 60282-1:2009)", Coe '







« BAC 1906:1982 ,Misonaropy noAnopHu nopue
U3UCKBaHNA";

naHosK sa HanpexeHwa Hag 1000 V. TexHuuecku

e BJIC IEC 60273:2003 ,XapaKkrepucTvky Ha noAnopHI usonatopu 3a paboTa Ha 3aKpUTO 1 Ha OTKPUTO 3a
CUCTEMU C HOMWHAHK HanpexeHus, No-Byucoky o 1000 V7,
¢ BC EN 62217:2008 ,[NonvmepHy U30RaTopy 3a MOHTAPAHE Ha OTKPUTO U Ha 3aKPUTO C HOMWHANHK
HanpexeHvia no-sucoku ot 1000 V. O6LK TepMUHK 1 OTIPEAENEeHNs, METOAV 32 UBNUTBAHE W XpUTEepkn 3a
npuemate (IEC 62217:2005)" '
« BC EN 1SO 1481:2009 ,opetlonoluHKoBaHK NOKPUTHUSA Ha rOTOBU NPOAYKTY OT HYTyH U cToMaHa.
TexHUUEeCKu U3UCKBaHKA U MeToaM 3a uanuteane (ISC 1461:2009)n
« HapeaBa Ne 3 ot 9 1011 2004 r. 3a yCTPORCTBOTO Ha eNeKTpuiecknTe ypeabu 1 enekTponpoBofHiTE
MMHWK, V3naJeHa OT MUHUCTEPA Ha eHepreTukara u eHepruiinute pecypeu (Hapeaba Ne 3 YEYEN).

N3anckBaHuA Kbm JOKYMEHTAUMATA U N2NMUTBAHUATA!

7
P N

Ne HoxyMeHT Mpunoxenune Ne
no ' (vnw TekeT)
pea
1. | TouHo ofosHadeHNe Ha TUNa, NPOKIBOAUTENA W CTPAHATa Ha KBSZ 24/8Z
NPOUIBOACTRO (MPOMaXoA} M NOCNEeAHO UsfaHue Ha Karanora Ha Crpana Ha npoK3BoACTBY:
RPOM3BOZMUTENA YHrapus
Mpunoxedne No 12
2. | Jeknapauus 3a CLOTBETCTBUE Ha NPeAnaratoTo N3NbIHEHUE C
U3NCKBAHUATA Ha TeXHWYecKaTa cneuyuduKkativg Ha Tosu CTaHgapT 3a
marepwarn, BKi. Ha naparpacm ,XapakTepucTuka Ha marepnana” # (Tpunoxerue No 13
,CbOTBETCTENE HA NPEANOXEHOTO U3NBNHEHNE C HOPMATUBHO-
TEXHUYECKNTE [OKYMEHTH" No-rope
3. | YepTemu c pasmepu 1 obo Ternc Mpunoxenuns No 14.1
4. | TexHwuecKo onucarue, B T.M. HA rapaHTUpaHuTe napamMeTpu, Tina n BX NOnbAHOHUTE
KauecTBaTa Ha WNICN3BARVTE MaTepUani n CbopbXapaHe TatnuuKn B TOXHUYOCKNU
AaHHU(3) o
5. WanuTeaTentu NPOTOKONY 33 enekTpryecka AKOCT Ha usonayusTa n
uaMepsaHe Ha CLNPOTUBNEHNETO Ha MABHaTa Beplra # Ha fIpunoxerure No 15
nperpasaHeTo cbrnacHo BAC EN 62271-1.
6. MNauckpaHWA 3a TpaHCNopTMpaHe, MaHunynupaHe u cknagvpade MpunoxeHne No 16 -\
7. WHeTpyKUMs 38 excnreatauns ¥ noaabpxaHe Npunoxenue No 16¢ |
8 EKCNIoaTalvMosHa AbNrOTPaiHoCT, rof. 30 A\
TexHUYeCKW OaKHW:
1. XapakrephcTiku Ha paboTHarta cpeha
Ne
no Xapakrepyucrika CToiHOCT \
pea
1.1 | MakcumanHa okonHa TemnepaTtypa +40 °C
1.2 {MwHuManHa oKonHa TemnepaTypa Munyc 25 °C
1.3 | MakcumanHa cpefiHa OKoMnHa TeMilepaTypa 3a nepuos or 24 u. + 35 °C
1.4 | OTHOCUTENHA BNAKHOCT flo 100 %
1.5 | Hagmopcka BUCOMMHA Oo 1000 m
2. MapameTpu Ha enexkTpopasnpeasnnwTenHara mpexa CpH
Ne
no Mapametsp CrokuoCT
pea .
2.1 | HomuHanHo HanpeXexuve 3~20 000V
2.2 | Hal-BUCOKO HarpexeHsue Ha Mmpexara 24000 V
2.3 ] O6aBeHa YecToTa 50 Hz

o
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Ne

no MNapametsp CToMHOCT

pea :

2.4 ! Bpoil Ha dasuTe 3

2.5 |3asemMasaHe Ha 3Be3HUA LEHTLD ® Npes akTUBHO
CLNPOTUBIEHVE;
s Npes grroracuTenHa
BobunHa;
* 30NMPAaH 3Be348H LEHTHD.

3. TeXHUUHECKM NapaMeTPH, XAPAKTePUCTUKK U AP. AGHHU

Ne MapamerTbp/xapakrepucTiKa WauckeaHe TapadTupado
ApennoxexHue
3.1 MMoanopHU K3onaTopy - -
3.1.1 | Cneundmxauws Moanopru nopLUenaHosy waonaTopu
Tin NMAM-20 WY TEXHKU KOMMO3WTHY fodnopru enoxcudHu
SKBMBANEHTU CHLITIACHO usonamopu mun
usncKsaHusaTa pecnektuero Ha BAC cwanacHo EN 62217,
1906 nm BAC EN 62217,
3.2 KoHTaKTHU YacTu Ha oCHOBaTa 33 - -
naTpoHa
3.2.1 | AvameTsp Ha KOHTaxTHaTa yacT 45 mm
Ha naTpoHa 46 mm
3.2.2 | Marepuan Ha Tokonposogumara | Meps cbe cpeBupHO UK KanaeHo Med cbe cpebbpHO
YyacT Ha gLpxarenute (rHesgata) | nokputue noxpumite
v vasoauTe
3.2.3 | NpvTvickalyy Yacti Ha duxcupalla ckoba (ctpeme), /\
Abpxarenwre (rHeapaTa) uapaboTeHa oT Meg CbC CpebBpHD )
:ﬂ: KanaeHo NoKpUTHE, dukcupaila ckoba \
Bes thnkcupalla ckoba upes (emp enge), u3pa6gmeHa (\
nanonaeaHe Ha Xpommpasa om M eno‘i:t':z;%ee BPHO \
MPYX1HHA CTOMaHa ¢
TEPMOYCTORYUBO NPaxoBo
NOoNMMepHO NOKPHTIE {KOMAKCUT) R\
3.2.4 | KoHTakrHa c#na Ha gbpxarenure min 70 N N
(rHe3paTa) BbPXY KOHTAKTATE Ha 70N §
naTpoHa, noctaeeH B paboTHO
NONOXEHNe '
3.2.5 | KontakTHa cuna Ha gbpxartenure max 120 N
NPV NocTassHe Ha naTpoHa 8 120N
paboTHO NONOX¥eHWe
3.3 Hoceua xoHcTpyKUMs (Lacw) - -
3.3.1 | Matepuan lopetlo NoLWHKOBEHE CBITIACHO Fopeujo noyuHKoeaHa
5/1C EN ISO 1461unu vepbxaaema | cwanacHo EN IS0 1461
NWCTORa CTOMaHAa
3.3.2 | Jebennna Ha nucToeaTa min 3 mm noyrHKOBaHa cToMara | 3 mm noyuMHKosaHa
cromaHaTa WK c¢momMaHa
min 2 mim Hepb¥aaema CTOMEHE. | -
3.3.3 | Wupuna max 100 mm 100 mm
3.3.4 | Benkuvna max 600 mm 600 mm
3.3.5 | OTeopu 3a BontoseTe 3a - -
3akpensaHe: , ,
3.3.5a | Gpoi 2 6p. 2 6p.
3.3.5b | pazcTosHve mexay oTBOpUTE 290 mm 290 mm
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3.3.5¢c | auameTtep 18 - p18

3.4 | Matepnan Ha pesGosute - FaneaHK4HO NOUMHKOBAHA WK FansanuvuHo
CHEAWNHEHUS HepbiJlaema CTOMaHa MOYUHKOeaHa cmomMana
HaumeHoBaHHe HA MaTepuana: OcHoea 3a npednasumen 10 kV, ¢ daa omeopa,

38 MOHMUpaHe Ha 3arpumo ’
CuKpaTeHo HauMeHOBaHue Ha marepuana:  OcHoBa 3a npeanasuren 10 kV, 3M
O6nacT: H ~ Enexkrpudeciv ypeadu CpH/HH Kareropua: 16 — Ipsynasutenu, OCHOBK

3a npeanasuTenv

MepHa eguHuua: Bpoit ABapuitiy sanacu: [la
XapakTepucruka Ha MaTepuana: :
OcHoga 3a npegnasuten 10 KV, cheTosLa ce oT Hocella KoHCTRYKUWA (wacy), uspaborena or ropeto
MOUMHKOBaHA WNY OT HepBbXJaema NUCToBa CTOMaHa, ABa NOATOPHN uaonartopa 3a 10 kV 3a MoHTMpaHe
Ha sakputo — nopuenadoBu Tun [AM-10unu  KOMNO3UTHA EKBWBANEHTH, KOHTAKTHW 4aCTd
(hopkatenw/rHesna) 3a naTpoHa W U3BOAK (KNeMu), CbOPBXEHU C fonTosu cwegnHenws M12 sa
cBbp3BaHe KbM BbHIWHaTa Bepura. OcHosata 3a npeanasvrten e npeaHasHadveHa 3a naTpoHn Ao 100 A
cornacHo BAC EN 60282-1¢ AbIDKMHA MeXAY YenHuTe Yacty 292 mm.
[ibpxarenute/rHeagata 3a naTpona Tpabsa fa GbAaT MOHTMPaHU Taka, Ye HaanwLXHata 0C Ha
npegfiasirens ga 6bAe NnepneHAnKyrispHa Ha BepTUKarinaTa 0C Ha KOHTaKTHaTa crucTemMa.
Hocewara KoOKCTpykuMs (Wwacwto) TpaGea pa Oble KOHCTpyWpaHa Taka, Ye Aa He ce nonydasar
pedopMalui npu satarade Ha GORTOBATE CLEAWHEHUS NPU MOHTUPSHETO Ha KOHCTPYKUMATa Ha
TpaHcdopMAaTORHKA NOCT.
OcHoBata 3a npegnasutena Tpabsa fga Oble ChOpbXEHa CbC 3aseMuTenHa KieMa CbIacHo
nauckeaHuATa Ha BC EN 62271-13a npuckeanHasate Ha 3azeMuTenHaTa wiHa ¢ GonT Hali-manxo M12,
MscToTo 3a npycbeanHasaHe Tpabea Aa Hbae 03HAYEHO CbC 3HAK ,3awmTHa 3ema” ceraacHoe HapeaGa
Ne 3 2a YEYEIL BontosuTte ceeanHeHvs Tpabea aa 6b4aT aatmnTerln cpelly camooTBueaHe
OcHoBara 3a npeanasutens Tpatea Aa Obae chopbxena ¢ Tabenka Ha OBNrapckv e3uk curnacke bC
EN 62271-1. TaBerkata ¥ HeliHOTO 3akpenBaHe TpsiGBa Aa Gwpar ycTofumeu Ha Bb3AelcTBre Ha
aTMocdepHU BIMAHKSA K Ha kopoaus. Tabenxara TpAGEA Aa ChAbLPXE CNegHNTe OaHHN!
» HanWMeHOBaHWE MK JIOTO HA NPOUSBOANTENA,
e O3HauyeHwe Ha TMNa;
* TOAWHA Ha NPOWUSBOACTBO,
¢ pedepeHTeH HOMED,
¢ oBaseHo Hanpexenwne, U, W
s ofigseH HopmarieH Tok, |,
HiznonzsaHe: )
OcHoeata 3a npeanasuten 10 kV 3a MOHTMpaHe Ha 3akpuTo & npefHasHayeHa 3a MOHTaX BbB
BEPTUKANHO WIKM HAKMNOHEHO NOMOXEHWe B 3aKPUTU PasnpeaennTentn ypenby ce uanonsea 3a sawura ot
CBPLXTOKOBE B OTASNHKTE (hasu.

ChoTEeTCTBME HA NMPEANOoKEeHOTO U3NLAHEHUE C HOPMATUBHO TEXHNY@CKUTE JIOKYMEHTH.

Ocwosata 3a npegnasuten 10 kV 3a MOHTUpaHe Ha 3akpuTo TpsibBa fja OTroBapsi Ha U3NCKBAHNATE Ha
NPUNOXUMUTE BBArAPCKY U MEXAYHAPOAHW CTAHASPTW WM EKBUBANGHTHY ¥ HOPMATUBHO-TEXHUUECKATE
AOKYMEHTH, BKAIOMUTENHO Ha NOCOYEHUTE NO-AO0MNY W Ha TOXHUTE BANTWAHN NIMEHEHNA 1t A0NTBAHEHUA.

¢ BC EN 62271-1:2008 001K TEXHAHBCKN W3KCKBAHKUA 3a CTAHAAPTUTE 3a KOMYTaUMOHHW anapari 3a
BUCOKO HanpexeHue’;

«BAC EN 60282-1:2010 ,lpeanasuteny 3a BUCOKO HanpexeHue. Hact 1: Tokoorpanwuasalm
npeanasuteny (IEC 60282-1:2009)",

e BAC 1906:1982 ., Maonarcpy noAnopHM NOpUenaHqoBu 3a Hanpexenwe Hal 1000 V. TexHuuecku
V3UCKBaHNA';

» BAC IEC 60273:2003 , XapakTepucTukt Ha NOANOPHN K30NaTOPU 38 paboTa Ha 3aKprTO U Ha OTKPWTO 3a.
CUCTEMU C HOMUHAIHN Hanpexerns, no-sucoku ot 1000 V¥, ,

¢ BAC EN 62217:2006 ,IlonMMepHy M30NaTopy 3a MOHTMPAHE Ha OTKPUTO ¥ Ha 3aKPUTO G HOMUHANHW
HanpexeHus no-aucoku or 1000 V. OGLm TepMUHW U ONPEIENEHUA, METOAY 3a NINUTBAHE U KpUTEPWA 34
npuemane (IEC 82217:2005)"
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« BAC EN I1SO 1461:2009 ,lopeiLonoLyuHkoBaHk MOKPUTUA Ha rOTOBW MPOAYKTH OT YyryH ¥ CTOMaHa.
TeXHUIECKN UBUCKBEHUA 1M METOAM 3a uanuteaHe (1ISO 1461:2009)"; v
« HapepBa Ne 3 ot 9 tonv 2004 r. 3a YCTPOWCTBOTO Ha eNneKTpudeckuTe ypeabu U enekrponpoBogHUTE
NUHWY, W31AAEHA OT MUHUCTBPE HA EHEPreTUKaTa W eHepruitHTe pecypeu (Hapenba Ne 3 YEYER).

ManckBaHWs KbM JOKYMEHTALUATA W UANUTBAHUATAL

§

Ne Mpunoxerne Ne
no DOoKyMeHT UNK TeKCT
pen
1. | Touno ofo3HaueHme wHa THNa, npousBoAMTEnAa W CTpaHata Ha KBSZ 12/E
NPOW3BOACTBO (NPOM3X0A) W MAOCHEAHO U3AaHkWe Ha kartanora Ha CTpaxa Ha NpoM3BOACTED;
npovssoanTeEna YHrapus
NpunoxeHue No 12
2. | lexnapauvs sa cwpOTBETCTBME Ha NPEANaraHoTe U3NbAHEHWE C
W3UCKBaHMATA HA TexHwdeckata creywdikalka Ha TO3W CTaHAapT 3a
matepuan, B Ha naparpadm ,Xapakrepucrika Ha marepuana” u Mpunoxenue No 13
,CHOTBETCTBUE HA  NPEANOMEHOTO  M3NbAHEHWe C  HOPMaTHBHO-
- | TEXHWYECKUTS JOKYMEHTH™ no-rope
3. | Yeprexu ¢ pasmepy v obLIO TErno Mpunoxerue No14.1
4. | Textudecko onucanue, B T.U. Ha rapaHTUpaHiTe napameTpy, Tina W Bux nonbnHeHuTe
KauyecTBaTa Ha W3NOM3BaHUTe MaTepuani ¥ ckopbxaBaHe Tabnuuy B TeXHN1ECKH
OaHHK(3)
5. | WanuTeaTenHn npotokonw 3a enekTpuyecka AKOCT Ha wusonaumaTa U
W3MepBaHe Ha CLNPOTUBIIEHUETO HA IMaBHaTa Bepura U Ha NPEerpsBaHeTo NMpunoxeHie No16
cwrnacHo BAC EN 62271-1
6. | WucTpyruns aa excnnoatauwa ¥ noaabpxade Mpunoxerue No16
7. | ExcnnoatauuoHHa ABNroTpankoct, roa,. 30
TexHU4eCKN NaHHU:
1. XapakrepuceTuky Ha paboTHaTa cpefa
Ne
no XapakrepuMcTnka CTofHOCT
Pes
1.1 | Makcumanta okonHa TeMneparypa +40°C
1.2 | MrHumanHa okonHa Temnepatypa Munyc 25 °C
1.3 | MakcumanHa cpefHa OKOJIHa TEMNepaTypa 3a NeproA OT 24 4. +35°C
1.4 | OTHOGHTENHa BNAXKHOGT fic 100 %
1.5 |Hapmopcka sucounHa Ao 1000 m
2. NapameTpy Ha enekTpopasnpegenuTentara mpexa CpH
Ne MapameTbp CTonHOCT
2.1 | HomuHanxo HanpexeHue "3~10 000 V
2.2 | Haii-Bucoxo HanpexeHue Ha MpexaTa 12 000 V
2.3 {Ob6napeHa vecToTa 50 Hz
2.4 | Epoii Ha daanTte 3
2.5 | 3asemaABaHe Ha 3BE3AHWA LEeHTHP ¢ ' [IPE3 aKTMBHO
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Ne MapameTbp CroiHOCT
CBNPOTUBIEHUE,
npes AbroracurenHa
GobuHa,
usonupar
3BE3leHUEHTBD.
3. TexHu4ecky napameTpy, XapakTepucTrki U Ap, AaHHK
Ng MapaMeTbp/XapakTepucT KA MauckBaHe FapaHTHpaHdo
npeanoxeHue
3.1 MoanopHW vsonaropu - -
3.1.1 | Creuudpuranns MoanopHu nopuenaHoBu
uaonaropu tvn NAM-10 unu
TEXHW KOMNO3UTHW eKBUBANEHTH nosggﬁ ::1:;3 ':;ﬁg" u
CBITIACHO WBMCKBAHUATE cnenacHo EN 62217
pecnekTueHo Ha BAC 1906 nnn !
, BAC EN 62217,
3.2 | KoHTakrtHK 4acTv Ha ocHoBara 3a - 3
narpoHa
3.2.1 | Anmametsp Ha KOHTaKTHaTa YacT Ha 45 mm 45 mm
naTpoHa
3.2.2 | MaTtepuan Ha ToKonpoBogMMaTa 4acT Mea cuc cpebbpHO UMK Med ¢ HanaeHo
Ha gbpxaTenure (THe3AaTa) U M3BOAWTE | kKanaeHo NokpuTne noxkpumue .
3.2.3 | MpuTHCKallK YacTy Ha AbpxarenuTe dukeupala cxkoba (cTpeme),
(rHesgarTa) napaboTeHa OT Mef CbC \
cpebbpHO UNY KanaeHo
NOKPUTHE, I Pukcupaiya ckoba
Bes chukcupaia ckoba upes (cmpeme), uspabomena
u3nonN3Bade Ha XpoMmypaHa om med ¢be cpebbpHO {
NpYXKMHHA cTOMaHa € noxpumue
TEpPMOYCTORHMBO NPaxoBo
NOSHMEPHO TTOKPUTHE
(KomMakeuT)
3.2.4 | KoHTaxTHa cuna Ha AbpHaTennTe
(rHe3paTa) BLPXY KOHTaKTUTe Ha min 70 N 70N
naTpoHa, nocraeed B paboTHO
NONOXEHVE
3.2.5 | KoHTakrHa chna Ha gbpxarenure npu
RocTaBAHE Ha natpoka B patoTHo max 120 N 120N
rionoxeHve
3.3 | Hocewja KoHCTRYKUMS (Wack) - .
3.3.1 | Marapvan Mopello NOLMHKOBEHA ChIT. Fopeuyo nolyliHKosana
BOC EN [SO 1461vn#u cwan, BAC EN ISO 1461
HEPbXASeMa NUCTOBA CTOMaHa Ucmoea cmoMaHa
3.3.2 | NeGenuHa Ha nucToBaTa CTOMaHaTa min 3 mm nouMHKoBaHa
a;c;mana 3 mm noyuHkogaHa
min 2 mm Hepwxgaema cmomana
cTOMAaHa .
3.3.3 | WwpwuHa max 100 mm 100 mm
3.3.4 | QenxuHa max 440 mm 440 mm
3.3.5 | OTteopu 2a BonroBeTe 3a 3akperpaHde! - -
3.3.5a | 6pon 2 Bp. | 26p. -
3.3.5h | chopma ¥ pasMepn OBanHa dopMa ¢ lwupodnHa 18 | Qeanda ghopma ¢
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mm KW paguycy Ha sakpbsrineHue
9 mm, No3BONABaLLK
3aKpenBaHe Ha OCHOBATA KbM
KOHCTPYKUMU B ChUISCTBYBAIN
TparcthopMaTORHY MOCToBE C
pa3cTOSHNA MEXAY UeHTpoBeTE
Ha OTBOPWTE B AvanasoHa ot
120+145 mm

wupovuHa 18 mmu
paduycu Ha
sanpweneHue § mm,
nozaonasailil
aaxpeneaHe Ha
ocHosaMma KbM
KOHCMpYKUUU 8
chujecmayeaui

mpaHeghopMamopHu

nocmosgec

pascmonrus Memady

UeHmposeme Ha
omsopume e
duanaszoHa om 1204
mm
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3.4

Matepuan Ha pe3boBUTE CbefiHEHuA

FansaHU4HO NOLMHKOBAaHAa Un
HepbX/iaema CToMaHa

TangaHuvyHo

foyuHiKosaHa cimomMara
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Protection f

Back-up Fuse-Link with OLA
{controlled power dissipation}

rom Short-circuit

Test device for tripping device Special version with threat

High-voltage Fuse-Link for
yoltage transformers {HSW)




High Voltage Fuse-Links and Accessories
High Voltage Fuse-Links acc. to
VDE 0670 T402/IEC 60 282-1 286
High Voltage Fuse-Links acc. to
VDE 0670 T4/IEC 80 282-1 288
HV Fuses for
Voltage Transformers 291
Accessories 202
Technical data see page 294
Selection table acc. to T402 301
Selection table acc. to T4 304
{
System Features
The range of general purpose and back-up High Voltage  The portfolio of HH Fuse-Links includes various
Fuse-Links by EFEN is nationally and internationally types for indoor, outdoor and oil-submerged
approved. The Fuse-Links ailow for reliable protection applications. Many different Fuse-Links, for example
for transformers, condensers and engines. in special dimensions, as well as a wide range of

accessaories round up the portfolio,

Accessories Fuse-Base contacts




High Voltage Fuse-Links

For more information
see page 294

HV back-up Fuse-Links according to VDE 0670 T402 / IEC 60 282-1

Desenplion . Ralﬁs Length &  Amps Order-No.  PU PG Sim Ag Sur. Cu  Price &ps.
voitaga
HH-S81 3/7,2KV 6,3A FC TA 182/56 72 192 56 63 67100060 1 HH 1 0,019 0,012 61,60
HH-8!8/7,2KV 104 FC TA 192/56 ane 192 5 10 871100100 1 HH 0,026 0,012 61,00
HH-81 3/7,2KV 164 FC TA 192/56 a2 192 56 16 671100160 1 HH 1 0,020 0,012 61.00
HH-8) 3/7,2KV 20A FC TA 192/56 e 192 58 20 61100200 1 HHA 0,022 0,012 61,00
HH-S1 3/7,2KV 25A FC TA 192/56 32 192 56 25 671100250 1 HHt 0,025 0,012 £3,00
67140.1000 HH-54 3/7.2KV 31,5A FC TA 192/56 372 192 56 515 671100320 1 HHi 0028 0012 6500
’ HH-S1 3/7,2KY 40A FC TA 192/56 372 192 56 40 671100400 1 HH A 0,033 0012 87,00
HH-S13/7,2KV 50A FG TA 192/56 372 192 58 50 671100500 1 HH 1 0,038 0,012 88,00
HH-81 3/7,2KV 63A FC TA 192/65 312 i 66 63 671100630 1 HH 1 0,053 0,014 94,00
HH-SI 3/7,2KV 80A FC TA 162/65 e 192 65 80 671100800 {1 HH 1 0,063 0,014 94,00
HH-S! 3/7,2KV 100A FC TA 192/78 a2 192 78 00 671101000 1 HH A 0,084 0017 10000
HH-81 3/7,2KY 125A FG TA 192/88 372 192 8 125 671104260 1 HHA 0,111 06,020 104,00
HH-8 3/7,2KV 160A FC TA 192/38 72 192 88 160 671101600 1 HH 1 0,161 0,020 122,00
HH-8l 6/12KV 6,3A FC Th 292/56 62 202 6 63 6712000600 1 HH i 0,022 0012 66,00
HH-8! 6/12KV 10A FC TA 292/56 6fl2 292 56 0 61200100 i HH 0,033 0012 66,00
HH-83 6/12KV 16A FC TA 292/56 612 292 56 16 671200160 1 HH 1 0,024 0612 66,00
HH-S1 612Ky 20A FC TA 202/56 B2 292 56 20 674200200 1 HH I 0,028 0,012 66,00
HH-SI 6/12KV 25A FC TA 202/56 62 202 66 25 671200250 1 HH A1 0,032 0,012 68,00
HH-S| 6/12KV 31,6A FC TA 292/55 612 292 5 315 67200320 1 HHA 0,036 0,012 70,00
HH-81 6/12KV 40A FC TA 282/56 612 282 56 40 671200400 1 HH 1 0,046 0,012 91,00
HH-81 612KV 504 FC TA 292/56 62 292 55 50 67200500 1 HH I 0,054 0,012 84,00
HH-8| 612KV 63A FC TA 292/65 62 292 65 83 6712006830 4+ HH 1 0077 0,014 TN,DO
HH-S1 8/12KV 80A FC TA 202/65 M2 292 65 B0 671200800 1 HH 0,094 0,014 101,\3({
HH-51 6/12KV 100A FC TA 202/78 62 292 78 100 671204000 1 HHA1 0,126 0017 10400
HH-51 612KV 125A FC TA 292/88 612 292 88 125 671204250 1 HH 1 0,178 0,020 111,00
HH-S1 6/12KV 160A FC TA 292/88 612 292 88 160 671201600 1 HH 1 0,252 0,020 132,
HA-SI10M7 5KV BIAFCYAST/S6 10175 387 56 63 671300060 1 HH 1 0,026 0,012 69,00
BH-SI10/17,5KV 10AFCTA367/58 10475 367 56 10 671800100 1 HHA 0,039 0,012 69,00
HH-GI10/17 5KV 16AFC TA367/56  10A175 367 56 16 679300160 1 HHt 0,028 6,012 89,00
HH-8I10/17,5KV 20AFC TA367/56  10/1756 367 56 20 671300200 1 HH 1 0,034 0012 £9,00
HH-81 10/17.6KV 25A FCTA387/66 10175 367 56 25 671300250 1 HHA1 0,040 0012 73,00
HH-SI10/47 5KV 30AFCTB 387/58  10/17,5 367 &6 30 671300300 1 HHA 0,047 0,012 73,00
HASI10/7 5KV 31 FAFCTA67/56 10175 367 56 315 671300820 1 HH 1 0,047 0,012 76,00
HH-S11017,5KV 40AFCTAS6T/S6 101175 367 56 40 671300400 1 HH 1 0,084 0,017 95,00
HH-8I 10/17,5KV 50AFCTA367/78 107175 367 78 &0 671300500 1 HH 1 0,109 0,017 108,00
HH-SI 10/17 5KV 63AFC TA367/78  1O/i75 367 78 63 671300830 1 HH1 0,133 0,017 111,00
HH-SI 1017 5KV BOAFC TAR6T/78 10175 367 78 80 671300800 1 HH 1 0,178 0020 114,00
HH-S110/17 5V 100AFCTAS67/88 10475 367 63 100 671301000 1 HH 1 0,179 0,020 118,00
HH-S110/24KV 6,3A FG TA 442/56 i0/24 442 56 63 671400060 1 HH A 0,027 0,012 74,00
HH-SI 10/24KV 104 FC TA 442/56 10/24 442 &8 10 67400100 1 HH 1 0,044 0,012 74,00
HH-S! 10/24KV 164 FC TA 442/56 1024 442 66 16 61400160 1 HH 0,034 0,02 74,00
KH-S1 10/24KV 20A FC TA 442/58 1024 442 56 20 671400200 1 HH 1 0,041 0,012 74,00
HH-51 10/24KV 25A FC TA 442/56 10724 442 56 25 671400250 1 HHA 0,050 0012 98,00
HH-SI 10/24KV 31,5A FC TA 442/56 1024 442 56 315 671400320 1 HH A 0,058 0012 101,00
HH-5 10/24KV 40A FC TA 442/56 1024 442 56 40 671400400 1 HH ¥ 0,076 0012 104,00
HH-81 10/24KY 50A FC TA 442/65 10724 442 65 50 BTi400500 1 HH 1 0,109 0017 11600
HH-SI 10/24KV 63A FC TA 442/85 1024 442 65 63 671400630 1 HHA 0,142 0,017 117,00
HH-S| 10/24KY BOA FC TA 442/85 10/24 442 65 80 671400800 1 HH 1 0,175 0,0t7 124,00
HH-S1 10/24KV 100A FC TA 442/88 1024 442 88 00 671401000 1 HH A 0237 . -0020 129,00
HH-S) 20/38KV 6,3A FG TA 537/56 20/36 537 56 63 671500060 1 HHI1 0,030 0,012 84,60
HH-5! 20/36KV 10A FC TA B37/56 20036 537 56 10 671500100 1 HH 0,062. 0012 - 8400
ﬁrwﬂﬁﬁﬁi(\l 18A FC TA537/56 2036 537 56 16 671600160 . 1 HH 1 0?944 0012 84,00
" HH-51 20/36KV 20A FG TA 537/56 2636 537 56 0 671500200 1 HHY . 0054 . 0012 84,00
HH-SI 20/36KY 25A FC TA 537/56 20/3%6 537 5B 25 671500250 1 HH1 0,Q64 ©oo012 4 128,00

Technical adaptations possible » Recommended.retail price ptus VAT » Date: 01.02.2009
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lh otage Fuse-Links

For more information
see page 294

HV back-up Fuse-Links aceording to VDE 0670 T402 / IEC 60 282-1

Description ' JEed lengh @ Amps  Odeefo. U PG SwAg  SwCu Pics o
voilage
HH-51 20/36KV 31,54 FC TA 537/85 20136 537 65 315 671500320 1 HH 1 6,088 0014 13200
RH-8) 20/38KV 40A FC TA 537/85 2036 537 65 40 BH50.0400 1 HH 1 0,106 004 141,00
HH-S| 20/36KV 50A FC TA 537/88 2036 537 88 50 67500500 1 HH 1 0,156 0020 144,00
HH-51 20/36KV 63A FC TA 537/88 2036 537 88 63 671500630 1 HH 1 0183 G020 149,00
HV back-up Fuse-Links according to VDE 0670 T402 / IEC 60 262-1,
with controlled power dissipation {ULA)
Description Rated length B Amps Order-No. P PG Sur, Ag Sur Cu  Price &po.
voltags kY
HH-SI 6/12KY 10A FC LA 202/56 612 292 58 10 675200100 1 HH 4 0,033 0,012 70,60
HH-8) 8/12KV 16A FC GLA 292/56 82 292 %8 16 675200160 1 HH A 0,030 0,012 70,00
HH-SI 612KV 204 FC (LA 282/56 612 202 56 20 675200200 1 HH 1 0033 0,012 70,00
HH-S! 6/12KV 254 FG (LA 299/56 612 207 56 25 675200250 1 HH 1 0,037 0012 73,00
o HH-8! 6/12KV 31,54 FC ULA 292/56 612 202 58 315 676200320 1 HH 1 0,042 0,012 76,00
67141.1000 HH-SI 6/12KV 40A FC [ A 292/56 @12 202 56 40 675200400 1 HH 1 0,051 0012 95,00
BH-S1 6/12KV 504 FC ULA 292756 812 202 56 50 675200500 1 HH 1 0,059 0,012 7,00
HH-81 612KV 63A FC ULA 292/65 6112 292 65 B3 675200630 1 HH 1 0,083 0014 101,00
HH-8) 8/12KV 80A FC ULA 292/85 6H2 297 65 B0 675200800 1 HH 1 0,099 0014 10500
HH-S1 6/12KV 100A FG ULA 202/65 642 292 65 100 675201000 1+ HH1 0,101 0,014 109,00
HH-816/12KV 125A FC (LA 292/38 612 292 88 125 675201250 1 HH 1 0,178 0020 115,00
HH-81 6/12KV 1604 FC LA 292/88 B/12 202 8 160 67E20.600 1 HH 1 0,252 0020 137,00
HH-81 10/24KV 6,3A FC ULA 442/55 1024 442 56 63 675410060 1 HH 1 0,026 0,012 78,00
HH-81 10/24KV 10A FC LA 442/56 10724 442 56 10 675410100 1 HH 1 0,044 0,012 7800
HH-51 10/24KV 164 FC QLA 442/56 1024 442 56 16 675410160 1 HH 1 0,044 0012 78,00
HH-5! 10/24KV 20 FC ULA 442758 1024 442 56 20 675410200 1 HH 4 0,051 0,092 78,00
HH-5! 10/24KV 25A FC ULA 442756 1024 442 56 25 675410250 1 HH 9 0,059 0012 101,00
HH-SI 024KV 31,54 FC OLA 44256 1024 442 56 315 675410320 1t HH ¢ 0,068 0,012 107,00
HH-8I 10/24KV 404 FC DLA 442/56 1024 442 56 40 675410400 1 HH 1 0,085 0012 108,00
HH-81 10/24KV 50A FC ULA 442/65 1024 442 65 50 675410500 1 HM o117 0,014 118,60
HH-8110/24KV 634 FC ULA 442/85 1024 442 65 63 675410630 1 HH I 0,133 0014 121,00
HH-S1 10/24KY 80A FC ULA 442765 1024 442 65 80 675410800 1 HH 1 0,187 0,014 128,00
HH-SI10/24KV100AFC OLA 442/88 10724 442 88 10D 67541.1000 1 HH1{ 0,237 0020 133,00
HH-51 20/36KV 6,3A FC ULA 537/56 20/3 537 56 63 6IS500080 1 HH 1 0,047 0,012 88,00
HH-S1 20/36KV 10A FC LA 537/58 20/36 537 56 0 675500100 1 HH 1 0,070 0,012 88,00
HH-81 20/36KV 16A FC (LA 537/56 20/38 537 56 16 675500160 1 HH i 0,061 0,012 88,00
HH-8I 20/36KV 204 FC UtA 537/56 20/3% 537 56 20 675500200 1 HH 1 0,072 0,012 88,00
HH-8] 20/38KV 254 FC ULA 537/56 20136 537 56 25 675500250 1 HH 1 0,082 0,012 132,00
HH-SI 20/36KV 31,5AFC ULAB37/65 20136 537 65 31 S 676500320 1 HH 1 0,104 0014 14280 -
HH-51 20/36KV 40A FC OLA 537/85 2036 537 85 40 675500400 f HH i 0,124 0614 144,00
- HH-81 20/38KV 50A FC ULA 537/88 20/36 537 88 50 675500500 1 HH 1 0,174 0020 149,00
5
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EFEN HV general purpose Fuse-Links

Description " Ratm length O Amps Ordertlo. PU PG SunAg  Sur Cu Price &pe.
age
HH-SI 612KV 6,3A FC VB 282/65 642 20265 63 674200060 1 HH 2 0,026 0014 104,00
HH-SI 6/12KY 16A FC VB 202/65 612 29265 16 674200160 1 HH 2 0,048 0,014 104,00
HH-S1 6/i2KV 26A FC VB 292/65 6/12 29285 25 674200250 1 HH 2 0,069 0,014 104,00
HH-51 6/12KV 40A FC VB 292/78 62 20278 40 674200400 1 HH 2 0,121 0,017 127,00
HH-51 6/12KV 50A FC VB 292/68 612 20288 50 674200500 1 HH 2 0,140 0,020 138,00
67420.0060 HH-S1 10/24KV 6,3A FC VB 442/78 i0/24 442 78° 6,3 674400060 1 HH 2 0,036 0,017 115,00
HH-8) 10/24KV 10A FC VB 442/78 10/24 442 78 10 674400100 1 BHH 2 0,073 0,017 115,00
HH-81 10/24KV 16A FC VB 442/78 10/24 442 78 16 674400160 1 HH 2 0,083 0,017 137,00
HH-51 10/24KV 25A FC VB 442/88 10/24 442 88 25 674400250 1 HH 2 0,128 0,017 150,00
HV back-up Fuse-Links according to VDE 0870 T4 / IEG 60 282-1
Description Rated Lenglh € Amps OrderMo. PU PG Sur. Ag S, Cu Price €.
voltage k¥
HH-513/7,2KV 2A FC TB 192/56 312 192 56 2 672100020 1 HH 1 0,019 0012 6100
HH-813/7,2KV 4A FC TB 182/56 312 192 56 4 672100040 1 HH 1 0,019 0,012 81,80
HH-813/7,2KV 63A FC TB 182/65 372 19265 63 672100630 1 HH 1 0,046 0,014 on dem.
HH-SI 3/7,2KY 80A FC TB 192/65 372 19265 80 672100800 1 HHA1 0,056 0,014 on dem.
A HH-S1 3/7,2KV 100A FC TB 192/65 372 19265 100 67210000 1 HH A1 0,057 0,014 on dem.
67220.0400 HH-81 3/7,2KV 160A FC TB 192/88 a72 192 88 60 67210.1600 1 HH 1 0,140 0,020 on dem.
HH-SI 3/7,2KV 200A FC T8 192/88 3/72 192 88 200 67210.2000 1 HH 1§ 0,161 0,020 127,00
HH-5I 6/12KV 1A FG TB 292/56 6/12 292 b6 1 672200010 1 HH 1 0,015 0,012 66,00
HH-S8! 6/12KV 2A FC T8 292/56 612 202 56 2 672200020 1 HH A1 0,017 0,012 6500
HH-51 8/12KY 4A FC TB 292/56 8112 292 56 4 672200040 1 HH 1 0,017 0,012 66,00
HH-SI 6/12KV 6,3A FG TB 202/56 642 2925 63 672200060 1 HH 1 0,022 0,012 64,00
HH-SI 6/12KV 10A FC T8 292/86 6/12 2925 10 672200100 1 HH 1 0,024 0012 84,00
HH-S! 6/12KV 16A FC TB 292/56 6/12 28258 16 672200160 % HH 1 0,021 0,012 64,00
HH-S1 6/12KV 20A FC TB 282/56 B2 20256 20 672200200 1 HH 1 0,027 0,012 64,00
HH-81 6/12KV 25A FC TB 202/56 612 29256 25 672200250 1 HH 1 0,031 0,012 6500
HH-S1 8/12KV 31,6A FC TB 292/56 8/12 282 56 315 672200320 1 HH 1 0,032 0,012 6500
HH-816/12KY 40A FC TB 282/56 682 20256 40 672200400 1 HH 1 0,047 0,012 87,00
HH-SI 8/12KV 50A FC TB 292/56 B/12 20256 50 672200500 1 HH 1 0058 . 02 87,00
HH-SI 6/12KV 63A FC TB 292/56 642 28256 63 672200630 1 HH 1 0074 0012 87,00
HH-81 672KV 80A FG TB 282/85 6/12 28265 80 672200800 1 HH 1 0,081 0,014 85,00
HH-S 6/12KV 100A FC TB 282/65 612 292 85 00 672201000 1 HH 1 0,088 0,014 95,00
HH-ST 6/12KV 1256A FC TB 292/88 B2 29288 125 67220,1250 1 HH 1 0,165 0,020 10500
HH-S)6/12KV 160A FC TB 202/88 612 20288 160 672201600 1 HH 1 0213 - 0,020 .125,00
HH-S1 6/12KV 200A FC TB 292/83 6H2 29283 200 672202000 1 HH 1 0,2}17 0,020 13300 . .
HH-SI10/17.5KV 2AEC TR 367/56  10/17,5 367 66 2 672300020 1 HH 1 0025, oOM2. 69,0(5,"'
HH-SI10/17 5KV 4AFCTB 367/56  10/17,5 367 56 4 67230.,0040 1 HH 1 0,025. 0012 62,00
HH-SI 10/17 5KV 50AFCTB 367/65  10/17,5 367 65 50 672000500 1 HH 1 0,068 0,014 8900
HH-S1 10/17,6KV 63A FC TR 367/65  10/175 367 65 63 672300630 1 HH 1 0,087 0,0t4 91,00
HH-SI10717,5KV BOA FCTB 367/65  10/17,5 367 65 B0 67230.0800 1 HH 1 0,114 0,014 95,00
HH-5H10/17,5KV 100A FC TB 367/65 10/176 367 65 100 67230.1000 1 HH 1 0,139 0,014 95,00
HH-SY 10/24KY 1A FC TB 442/56 10/24 442 56 1 672400010 1 HH 1 0,016 0012 67,00
HH-81 10/24KV 2A FG TB 442/56 10/24 442 58 2 672400020 1 HH 1 0,017 0,012 67,00
HH-SI 10/24KV 4A FC TB 442/56 10/24 442 56 4 672400040 1 HH 1 0,019 o012 67,00
HH-SI 10/24KV 6,34 FC TB 442/56 -. 10/24 - 442 56. TB6.3.67240.0080 1 HH A 0,026 0,012 67,00
HH-51 10/24KV 10DAFC TB 442/66 . - 10/24 442.56.° 10 672400100 1 HH 1 0,030 0,012 67,00
HH-S1 10/24KV 1BAFCTB 442/56 - 10/24 442 56 16 672400160 1 HH 1 0,027 0,012 = 70,00
HH-SE10/24KV 20AFC TR 442/86  ~ 10/24.. 44256 - 20 672400200 1 HH-1 0,033 0012 70,00
HH-8! 10/24KV 25A FC TB 442/56 10/24 442 56 25 672400250 1 HH & 0,040 0,012 8500
288
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HV back-up Fuse-Links according to VDE 0870 T4 / IEC 60 2821

Bescription voi Rat;og length @ Amps Order-No, PU PG Sur. Ag S, Cu Price &po.
age
HH-SI 10/24KV 31,5A FC TB 442/56 10/24 442 56 315 672400320 1 HH 1 0,046 0,012 9800
" HH-8110/24KV 40A FC TB 442/55 1024 442 56 40 672400400 1 HH 1 0,080 0,012 93,00
HH-SI 10/24KV 50A FC TB 442/56 10/24 442 86 50 672400500 1 HH 1 6,102 0012 9300
HH-S1 10/24KV 63A FC TB 442/56 10/24 442 56 63 672400630 1 HH 1 0,140 0,012 104,00
HH-SI 10/24KV 80A FC TB 442/85 1024 442 65 80 672400800 1 HH 1 0,146 0,014 107,00
HH-8110/24KV 100A FC TB 442/78 i0/24 442 78 100 672401000 1 HH 1 0,149 0,017 109,00
HH-S1 10/24KV 125A FC TB 442/88 10/24 442 88 125 672401250 1 HH 1 0,175 0,017 146,00
HH-81 10/24KV 160A FC TB 442/88 1024 442 88 160 67240.1600 71 HH 1 0,237 0,020 ah
HH-S1 10/24KV 200A FC TB 442/88 10/24 442 88 200 672402000 1 HH 1 0,462 0,020 aA
HH-8120/36KV 2A FC TB 537/56 20/38 537 56 2 672500020 1 HH 1 0,030 0,12 84,00
HH-8I 20/36KV 4A FC TB 537/56 20/36 537 56 4 672500040 1 HH 1 0,030 0012 84,00
HH-51 20/36KY 6,3A FC TA 537/56 20/36 53766 63 671500060 1 HH 1 0,030 0012 84,00
HH-81 20/36KV 10A FC TA 537/55 20/36 537 56 10 671500100 1 HH 1 0,052 0,012 84,00
HH-S! 20/36KV 16A FC TA 837/56 20/36 537 56 16 671500160 1 HH 1 0,044 0,012 84,00
HH-51 20/36KV 20A FC TA 537/56 20/36 537 86 20 671500200 1 HH 1 0,054 0,012 84,00
HH-SI 20/36KVY 254 FC TA 537/56 20/36 83756 25 671500250 1 HH 1 0,064 0012 128,00
HH-81 20/38KV 31,5A FC TA 537/65 2036 537 65 A1 5 671500320 1 HH 1 0,086 0,014 132,00
HH-GF 20/36KV 40A FC A 537/65 20/36 537 85 4D 67450.0400 1 HH 1 0,108 0,014 141,00
HH-S1 20/36KV 50A FC TA 537/88 20136 537 88 50 671500500 1 HH i 0,156 0,020 144,00
HH-8120/36KV 63A FC TA 537/88 20/36 537 83 B3 67150.0630 1 HH 1 0,183 0,020 149,00

67520.0100

HV back-up Fuse-Links according to VDE 0670 T4 / IEC 60 282-1 with

controlled power dissipation {{LA)

Description - Ral:g Length B  Amps Order-No.  PU PG Sur. Ag Sw. Cw Price &/ps,
age
HH-816/12KV 1A FC TB ULA 292/56 6/12 2092 56 1 672200018 1 HH 1 0,015 0012 70,00
HH-S1 6/12KV 2A FG TB ULA 292/56 612 202 56 2 672200020 1 HH 1 0,016 0012 70,00
HH-81 612KV 4A FC TB ULA 292/56 812 292 56 4 672200042 1 BH 1 0,017 0012 70,00
HH-S1 6/12KV 6,3A FC TB ULA 262/56 B/12 202 56 63 672200069 1 HH 1 0,022 0012 68,00
HH-SI6/12KV 10AFC TB ULA292/586 612 292 56 10 672200109 1 HH 1 0,024 0012 68,00
HH-S16/12KV 16AFCTB ULA 282/56  &/i2 292 &6 16 672200169 1 HH 1 0,021 0012 88,00
HH-516/12KV20AFCTB ULA292/56 612 202 86 20 67220.0209 1 HH 1 0,027 0012 68,00
HH-GI6M2KV25AFCTB LA 292/56  6/12 202 56 05 67220.0250 1 HH 1 0,031 0,012 69,00
HH-S! 6/12KV 31,54 FC TB ULA 202/56 642 29256 315 672200320 1 HH 1 0,032 0012 69,00
HH-SIGH2KVA0AFG TB ULA 202556 6/12 202 56 40 672200409 1 HH 1 0,047 0012 92,00
HH-SI6/12KV 50AFCTB ULA292/56 612 202 6 50 672200509 1 HH 1 0,058 0012 92,00
HH-81 612KV G3AFC TR ULA 202/56 612 202 56 63 672200638 1 HH 1 0,074 0012 9200
HH-81 6/12KV 80A FC TB ULA 292/65 612 202 65 BD 67220.0809 1 HH 1 0,081 0,014 99,00
HH-81 6/12KV 100A FC TB ULA 282/65 612 292 65 100 672201009 1 HH 1 0,098 0,014 93,00
HH-51 6/12KV 125A FC TB (LA 292/88 6/12 202 88 125 672201259 1 HH 1 0,165 0,020 110,00
HH-S1 612KV 160A FC TB OLA 292/88 612 202 88 160 67220.1600 1 HH 1 6,219 0,020 130,00
HH-8I 6/12KV 200A FC TB LA 292/88 612 202 88 200 672202009 1 HH i 0,252 0,020 135,00
HH-S110/24KV 1A FC TB ULA 442/56  10/24 442 56 1 672400019 1 HH 1 0,016 0,012 71,00
HH-S1 10/24KV 2A FC TB ULA 442/56 ~ 10/24 442 56 2 672400028 1 HH 1 0,017 oz 71,00
HH-8110/24KV 4AFC TB ULA 442/56  10/24 442 56 4 672400049 1 HH 1 0,019 0,012 71,00
HH-S110/24KV 6 3A FCTB ULA 442/56  10/24 442 656 623 67240.006% 1 HH § 0,026 0012 71,00
HH-SHI024KV 10AFCTB ULA 442/56  10/24 442 56 10 672400109 1 HH 1 0,030 0012 71,00
HH-8I 10/24KV 16AFC TB UIA 44256  10/24 442 56 16 672400169 1 HH { 0,027 0,012 76,00
HH-SI10/24KV 20AFC TB ULA 442/56  ity2d 442 58 20 672400209 1 HH 1 0,033 0012 78,00
HH-ST10/24KV 25A FCTB OLA 442/56  10/24 442 56 25 67240.0259 1 HH 1 0,040 0,012 98,00
HHSI1024KVBL5AFCTB (NA442556  10/24 442 56 315 672400320 1 HH 1 0,048 0,012 103,00
HH-S110/24KV 40AFCTB LA 442/56  10/24. 44256 40 67240.0400 T HHA 0,080 0,012 103,00
HH-SI1024KV50AFC TR ULA 44256 1024 442 58 50 672400509 1 HH 1 0,102 0,012 103,00
HH-BI1024KV63AFCTB LA 442756 10/24 442 56 63 67240.0639 1 HH 1 0,140 0,012 108,00
RH-SI10/24KVBOAFCTB ULA 442/65 10724 442 65 . 80 67240.0800 1 HH 1 0,146 0,014 111,00
- HHSIH0R2AKVI00AFC TR LA 442778 1024 442 78 100 6724010080 1 HH 1 0,148 0,017 112,00
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‘ji HV back-up Fuse-Links 6/12KV wlth dimension "e" 442 mm (24kV-body)
Deseription Rated Length & Amps Ordero. PU PG Sur Ag Su. Cu Price &lpe.
. voltage kY
HH-SI 6/12KV 1A FC TB 442/56 612 442 56 1 670040010 A1 on dem.
HH-SI 8/12KV 2A FC TB 442/56 6112 442 56 2 67004.0020 1 on dem.
HH-8 812KV 4A FC TB 442/58 6/12 - 442 58 4 67004.0040 1 on dem.
HH-S1 6/12KV 6,3A FC TB 442/56 6/i2 44256 6.3 67004.0060 1 on dem,
G HH-81 6/12KV 10A FC TB 442/56 6/i2 44256 10 67004.0100 1 on dem.
67004.0100 HH-SI 6/i2KV 16A FC TB 442/56 612 442 86 16 67004.0160 1 on dem,
HH-81 6/12KV 20A FC TB 442/56 6/12 442 58 20 67004.0200 1 on dem.
HH-8I 612KV 25A FC TB 442/56 6/12 442 56 25 670040250 1 on dem.
HH-81 6/12KY 31,5A FC TB 442/56 6M2 442 56 315 67004.0320 1 on dem,
HH-S! 6/12KV 40A FC TB 442/56 612 442 56 40 67004.0400 1 on denn.
HH-S1 6/12KV 50A FC TB 442/66 612 442 66 50 67004.0500 1 on dem.
HH-81 8/12KV 63A FC TB 442/58 612 442 56 63 670040630 1 on derm.
HH-Si 6/12KV B0A FC TB 442/65 6/12 442 65 B0 67004.0800 1 on dem.
HH-5I 812KV 100A FC TB 442/65 8112 442 65 100 67004.1000 1 on dem.
HH-81 6/12KV 125A FC TB 442/88 6/12 442 88 125 67004.1250 1 on dem.
HH-S1 6/12KV 160A FC TB 442/88 6/i2 442 88 160 670041600 1 on de}'ﬁk
Hi-SI6/12KV 200A FC TB 442/88 6/12 442 88 200 670042000 1 on dem.
MV back-up Fuse-Links 6/12kV with dimension "e” 442 mm {24KkV-body) §
with controlled power dissipation (ULA)
Description Rated Lengh £ Amps Ordertdo. PU PG Sur. Ag Sur, Gu Price €lpc.
yeltage KV
HH-S1 612KV IAFC TB 442/56 ULA - 6712 442 56 1 67004.0019 1 on dem.
HH-S1 642KV 2A FC TB 442/56 ULA 612 442 56 2 67004.0020 1 on dem.
HH-SI 8/12KV 4A FC TB 442/56 ULA 6/i2 442 56 4 67004.0049 1 on dem.
HH-SI6/12KV B3AFC TR 44256 LA 6/12 442 55 6.3 670040069 1 on dem.
HH-SI6/12KV 10AFC TB 442/56 LA 642 442 56 10 670040100 1 on dem.
67004.0019 FH-S1 6/13KV 16A FC TR 440/66 ULA  6/12 442 56 16 670040169 3 on den
HH-516/12KV 20AFCTB 44256 DlA B2 442 56 20 670040200 1 on dem,
HH-SI6/12KV 25A FG TB 442/56 ULA 612 442 56 25 670040250 1 on dem.
HH-81 612KV 31,5A FC TB 442/56 (LA 6/12 44258 3156 67004.0329 1 on dem.
HH-SI6/2KVA0AFC TR 442/56 ULA  6/12 442 56 40 67004.0400 1 on dem.
HH-S16/12KV 50AFC TB 442/56 LA 6/12 442 56 50 67004.0509 1 on dem,
HH-SI6/2KV 63AFC TB 44286 ULA 612 442 56 63 67004.0639 1 on dem.
HH-SI 6/12KV 80AFC TR 442/65 GLA 612 44265 80 6700408090 1 on dem.
HH-SI 6/12KV 100A FC TB 442/65 LA 6/12 442 85 100 670041009 1 on dem.
HH-S16/12KV 125AFC TB 442/88 ULA  6/12 442 88 125 670041259 on dem.
HH-SIBM2KV 160AFC TR 442/88 LA 612 442 88 160 670041609 1 on dem.
HH-SI6/2KY 200AFC TB 442/88 ULA  6/12 442 88 200 670042009 1 on dem,
\ 7’
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High-voltage Fuse-Links for Voltage Transformers (HSW) acc. To VDE 0670 T4/IEC 60 282-1

Descriplien Rated Lergth @ Amnps Order-No, PU PG Sur. Ag S, Cu Price pe.
vollage kv

67036.0003 With indicator 12 160 22 10 670360000 1 HH 1 7300
with Indicator 1674 280 22 14 670370004 1 FH 1 85,00

wilhoirt indicalor 612 16022 125 670360008 1 HH 3 58,00

Without Indicator 16724 28022 1,75 67037.0003 1 HH 1 73,00

without indioator 20/ 42137 1 670880003 1 FH | 54,00

291
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68007.0010

HV Fuse-Bases acc. to DIN 43 624 for indoor

Description Rated length © Amps OrderNo. PU PG Sur. Ag Sur. Cu Prica €/pe,
voltage kv .
HV Fuse-Bases i0 68007.0010 1 neilo 57,00
HV Fuse-Bases 24 68008.0010 1 netlo 69,00
HV Fuse-Bases 36 68012.0010 1 netlo 119,00

High Voltage Solid-Links

Description Rated Lemgth &  Amps Order-do. PU PG Sur. Ag Sur. Cu Price €pe. /\
vollage kY

HV Solid-Link 442/51 12 67033.0003 1 HH i 74,00

HV Solid-Link 202/52 24 670340003 1 HH 1 94,00

68016.0010

Fuse-base contacts, rated current 200A

L

Description Rated Length & Amps Osder-No,  PU PG Sur. Ag Sur, Cu Price €pc.

voltage KV
Fuse-Base contacls 200 68016.0010 on dem.
Fuse-Base contacts 200 81931.0100 HH 2 22,00

68003.0100

Adapter for HV Fuses according to DIN 43 625

Properties:
- For extension of Fuse-Links from dimension e 282 mm (12 kV) to 442 mm (24kV}).

Description Rated Lenglh @ Amps OrderNo. PU PG Sur, Ag Sur, Cu Prica &pe.
voltage kv

Adapter 66003.0100 1 0,022 on dem.

Technlcal adaptations possible * Recommended retall price plus VAT » Date; 01.02.2009
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Holder
Properties:

- Holder for 3 HV Fuse-Links

Description Rated length © Amps Orderdo. PU PG Sur, Ag Sur. Cu Price .
vollage kY
68004.0010 Holder 680040010 1 on dem.
Test device for tripping device.
Description Raled Length © Amps Order-No. PU FG Sur. Ay Sur. Cu Price €/p¢.
volage kV
Test device 192 mm 7.2 68013.0020 1 nelio 606,00
Extension to 292 mm 12 66014.0010 1 neito 36,00
Extension to 442 mm 24 680150010 1 netto 51,00
68013.0020
Technlcal adapiations possible + Recommended retail price plus VAT « Date: 01.02.2002 293
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nical data

Tech

General information

HV Fuse-Links have been used for reliable protection in medium-
voltage switchgear and conyrolgear and systems for decades.
They proteci apparatus and equipment against the thermal and
dynamie effscts of short-clrcuits.

The outstanding features of EFEN HV Fuse-Links are:

+ High breaking capacity

« High current limitaticn

« Low switching voltage

» Quuick breaking

» Non-ageing

EFEN HY Fuse-Links conform to the following standards:

« VDE 0670 T4/IEC 60 282-1:
High-voltage fuses “current-limiting fuses”

+ VDE 0670 T402; Selection of current-limiting fuses for
transformer circuits

« |[EC 60 787: Application guide for the selection of Fuse-Links of
high-voltage fuses for transformer circuit applications

« VDE 0671 T105/EC 62271-105: High-voltage alternating current
switch-fuse combinations

» DIN 43 625; High-voltage fuses, rated vollages 3,6 10 36 kV
(Fuse-Link dimensions)

« DIN 43 624: High-voitage fuses,
rated voltages 3/3,6 to 30736 kV {single-pole fuse bases)

Striker

The striker of HV Fuse-Links in this product list has an effective
length of 30 mm and is a “medium” type. This classlfication
results from the energy refeased by the striker between the points
A and B (within the first 20 mm of the operating distance). The
inftial force Is about 80 N, the force at the end of free movement Is
about 15 N.

The striker serves for actuation of the trip-free mechanism of the
switch.

Terms and definitions

According to the applicable standards and physical properties,
distinction Is made between back-up and general purpose Fuse-
Links:

Back-up Fuse-Links

Back-up Fuse-Links have a “rated minimum breaking current” {13}
from which the Fuse-Links are able to interrupt current. Back-up
Fuse-Links are not supposed to operate below their “minimum
breaking current” (below ls), Their operating range Is from I to the
=rated maxdmum breaking current” (h).

For the assignment of back-up Fuse-Links, it is important to note
that the lowest short circuit current is higher at the site of the HV
hack-up Fuse-Link than L §Kmin > 1. If the short-circuit current is
lower than the minimum breaking current, additional protection
must be provided.

General purpose Fuse-Links

EFEN general purpose Fuse-Links have an extended operating
range for low currents. These Fuse-Links are capable of inter-
rupting all currents from a current that causes the Fuse-Link to
melt within a time not less than 1 hour up to the “maximum rated
breaking current” {1}, These Fuse-Links are therefore also able to
teliably interrupt low fault currents.

The guality management system of EFEN GmbH is cerlified to the
international standard DIN 1SO 9001 (EN 29001).

EFEN operates a certlfied environment management system
eonforming to DIN 1SO 14001 and the Eco Audit Order of the
Councll (EEC) 1836/93.

EFEN manufactures HY Fuse-Links with dimensions conforming to
DIN 43 625 with striker for indoor and outdoor use, where the
striker serves for aciuating a trip-free mechanism as well as an
indicator dus to its red colour.

In addition to the HV Fuse-Links shown in this brochure, EFEN
alse manufactures a wide range of special Fuse-Links in other or
special dimensions. If you have a particular application that
requires

special fuse protection problems, simply ask the EFEN team, we
are there for youl
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Rated voltage range

It is important for HV Fuse-Links that they must be operated at
ihe voltage for which it has been ratéd. Accordingly, the operating
voltage corresponds to the maximum rated voltage of the Fuse-
Link. Owing to the switching voltage occurring duiring arcing, the
Fuse-Link cannot ba used at lower voltages without Imitation. A
lower operating voltage at which the Fuse-Link can still be used
without exceeding the system insulation [evel during extinction
must therefore be taken into account,

From these two values results the permissible voltage range of
the Fuse-Link, which Is shown on the Fuse-Links or in the
technical data, e.g. 10/24 kV.

Breaking capacity 1

The breaking capacity is also referred to as the “rated rmaximum
breaking current”. This clearly indicates that this is the maximum
current which can be Interrupted by the Fuse-Link.

h of the Fuse-Link must be greater than the maximum short-clrcuit
current at the site of ihe Fuse-Link {ln > Jv.).

Minimum breaking current I°
The minimum breaking current is referred to as the “rated
mirimum breaking current™. This value must be specified for back-

up Fuse-Links. From this current, back-up Fuse-lLinks are capahle -

to breaking fault currents. The Fuse-Links must be asslgned to the
system so that no fault current below 13 can occur at the site of
the Fuse-Link {due to the system parameters or other protective
devices),

Power dissipation of a Fuse-Link P

The power dissipation of a HV Fuse-Link is specified at the rated
current of the Fuse-Link. For protection with HV Fuse-Links, it
should be noted that the operating current is normally half the
rated current, Because of the physical relationships, the actual
power dissipation is less than a quarter of the valus Puss for HV
Fuse-Links shown in the technical data table.

Time-current characteristic (I/t characteristic)

The time-current characteristic shows the correlation-belween cur-
rent and time up to the melting of a fuse-element. The virtual time
{t-) is specified to enable a comparison of the I/t characteristics of
Fuse-Links below 100 ms. For co-ordination with other protective
devices, e.g. switches or circuit breakers, the maelting energy 12t
must be referred to for melting times below 100 ms

Current limitation

At high short-circuit currents, HV Fuse-Links interrupt currents
within several milliseconds. That means, the sinusoidal current
does not reach its peak value and the HV Fuse-Links are current
limiting devices. This Is a slgnificant advantage compared to
mechanical switches whose contacis take longer to opan and
Interrupt currents at natural zero. During this time, the peak short-
circuit current is able to freely develop its dynamic force. By using
HV Fuse-Links, this stirge current Is limited within several ms to a
fraction of its peak value and the design of the subsequent
system can be reduced in terms of dynamic forces,

Switching voltage

So that HV Fuse-Links periorm a current-limiting action, the short-
circuit current must be limiled and reduced as it increases. This
requires a switching voltage that exceeds the driving system vol-
tage and forces the current to zero. This switching voltage must
not exceed the specified permissible value of 2,2 times the peak
value of the maximum rated voltage. EFEN HV Fuse-Links mest
this requirement,

Ditmensions

HV Fuse-Links In this product list conform to DIN 43 625,

The gontact cap dimensions defined in this standard are shown in
Flg. 2, The dimension “e” varies depending on the rated voltage of
HV Fuse-Links, which is shown as "dimensfon for fuses” In the
technical data tables. The diameter “d” also varies with the rated
current, whereby this dimension is also shown in the tables.

ey e 2 e b e o e e e - e g

cd

33 g a3

Fig. 2
Dimensions ace. to DIN 43 625 in mm
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Description of further applications of EFEN HV Fuse-Links

Protection of high-voltage motors

With EFEN HV back-up Fuse-Links, high-voltage squirrel-cage
motors can be protected against the consequences of high
short-circuit currents. An overload must be disconnected by
accompanying protective device.

Protection of high-voltage capacitors

It is possible to protect individual capacitors using EFEN HV
back-up Fuse-Links in the event of a short-circuit. However,
pariicular aspects must be taken Into account with respect to
the rated voltage and rated current of the HV Fuse-Links.

Protection against distance short-circuits

HV Fuse-Links are not always used on busbars or directly al the
feeder, but directly upstream of the transformer at the end of

a spur line. In these cases, it should be noted that the shortcircuit
current at the site of the HV Fuse-Links can be considerably lower
then the current on a transformer secondary terminal short-cireuit.
In addition to the transformer impedance, the line impedance
must alsc be taken into account.

Special applications

tn addition to the standard applications described above, there
are also a wide range of special applications for EFEN HV Fuse-
Links:

- Protection of voltage transformers

-~ Protection of capacitive transformers

- Protection of rallway Installatlons (16 2/3 Hz or DG)

Oil-tight HV Fuse-Links

EFEN also manufactures HV Fuse-Links in an oll-tight design.
These fuses can be directly integrated into the device o be
protected, e.g. a ransformer, and operated under oil. These
HV Fuse-Links can be manufactured with and without siriker.
In additlon, the contact caps can be provided with threaded
holts or nuts for cable lugs.

EFEN has developed a wide range of HV Fuse-Links for special
applications, which would be too numerous to list here,

if you have a speclal protection task, we will be happy to assist
you to find your optimum solution!
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Tehnlcal data

Protection of transformers
The following should be observed for HV Fuse-Link selection:
a) Transformer ratings ‘
- Service voltage (U) :
-~ Rated output (S)
-~ Relative shont-circuit voltage (uk %)
- Inrush current (8...12 IN)
b} Time-current characleristic of HV Fuse-Links
<) Secondary devices/selectivity

Procedure based on an example:

A 630 kVA transformer has a transformer rated current of

18,2 A at a service voltage of 20 kV. The relative short-circuit
voltage is 4 % and the inrush current is 12 x IN. The short-circuit
current on secondary terminal short-circuit is given from the
relative short-circuit voltage. The transformer must be designed
to withstand this current for 2 seconds. This condition results tn
point by in Fig, 3. HV Fuse-Links must interrupt this current within
2 seconds. In Fig. 3, the Fuse-Link F4 must not be used for this
transformer, as the Fuse-Link will require longer than 2 seconds to
melt at this short-circult cuirent.

The inrush current is plotied for a duration of 0,1 secends,
resulting In point a). This inrush current must not mslt the Fuse-
Link, for which reason the Fuse-Link F1 cannot be used for this
transformer. The Fuse-Links F2 and F3 may be used for this trans-
formet, since their ime-current characteristics are betwesn the
points a} and b). A transformer can thus be assigned several HV
Fuse-Links for varlous rated currents. Decisive for selection of the
correct fuse is the time-current characteristic and not the rated
current of the HV Fuse-Link,

The German standard VDE 0870 T402, defines time-current ran-
ges for rated currents, whereby the points &) and b) as well as the
selectivity to the LV Fuse-Links of the ulllization categery gTr have
also been taken into account. If an HY Fuse-Link is assigned to a
transformer according te T402, all of the above factors must be
taken into account for correct HV Fuse-Link selection.

Fl F2 F3 F4
t? ] L [ I |
] 1] L] L4
* 1 § 1
' L I LA
N VORI, W Y
0,18 prmmemmncmn—a [EpE——
a)
i
I/]H
Flg. 3

F1- F4) Time-current characteristics of HV Fuse-Links
a} inrush current
b) Lowest short-clrcuit current of transformer
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HV back-up Fuse-Links acc. to VDE 0670/IEC 60 2821
with controlled power dissipation ULA

Application

EFEN HV back-up fuses type ULA meet the requirements of
VDE 0670 and were specifically developed to be installed in
compact sized enclosed SF6 insulated substations. In these
substations HV fuses are enclosed in narrow fuse compartments
which on the one hand prevent efficient cooling of the fuses and
oh the other hand have a limited thermat pewer acceptance

themselves (as a rule about 756 W).

Overheating of fuse compariments in such enclosures Is, however,
not to be expecied, if the fuses have been properly selected by
iheir rated current according to the transformer to ba protected
(see table 3) and if the melting elements of the fuses are in fault-

less condition {Fig. 4}.

630 kVA-Transformer

100

20 - —~4D AT
' B0AT

N R §
f et

pé oA 1 12 14 1§

=

o 02 04

Power dissipation Pa of HV Fuse-Link [W]
B

Transformer operating cusrent to rating current ls/lx

Fig. 4:

Power dissipation of HV Fuse-Links 40 A and 50 A for a 20 kV,

630 kVA transformer

One or more of the melting elements connected in parallel may,

however, be Interrupted by transient currents caused by

transtormer inrush or lightning strikes. Fuses having one or more
of the parafleled melting elements Interrupted, dissipate signifi-
cantly more heat than faultless fuses. There is a certaln risk that
the limited power acceptance of fuse compartments may be
exceeded at or even below rated transformer current, EFEN HY
back-up fuses type ULA prevent such potential overheating when
installed in conjunction with a transformer switch having trip-free

Function mode

As a rule, the power acceptance of fuse compariments in SF6
insulated switchgear is limited, to e.g. 75 W, In order to prevent
thermal overheating, the power dissipation Pa of the fuse must
not exceed this value:

Pa< 75 W

The ULA striker system controls the power dissipation of the fuse
according to Ohm's law {ULA means controlled power
dissipation). The striker pin is released depending on the voltage
drop across the fuse and, therefore depending on the power
dissipation:

U.=R: s
Us- s=Pas 75 W

The release voltage Ua of the ULA striker system has been
selected so that the fuse carrying the operating current 1B does
not exceed the limiting vatue, e.g. Y5 W, when the resistance R of
ihe fuse Increases because of interrupted melling elements. In
this case the ULA siriker system controls the power dissipation of
the fuse and releases the transformer swilch before the permissi-
ble power acceptance of the fuse compartment will he exceeded
(Fig. 5.

630 kVA-Transformer; 40 A Fuse-Link

il
£
5
£ 2007 2,00 &
@ o
& o
24,50 1,60 2
[S Y] =]
Qo [s]
tﬁ_c - , =
58 1,00 1,00 g
86 8
T 20,80 0,60 8
= b o]
b : 0,00
g 00,00+ =4 : e
52 0 1 2 3 T
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Number of damaged melting etfements
Fig. 5:

Gontrofled power dissipation at 1.3 times transformer rated
current

Benefits of thermal protection of the fuse compartment by OLA -

« [JLA controls the power dissipation of the Fuse-Links
« ULA is based on Ohm's law :

mechanism. . ULA works independent on the mounting position of the fuse
. ULA releases the striker, befare an overheating s reached
+ ULA mechanism is non-agsing
“‘\
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High-vollage afternating current switch-fuse combinations
acc. to VDE 0671 T105/EC 62 271-105

In order to increase the utilizatlon range of a switch, it is
combined with current limiting HY Fuse-Links. This combination
unit offers short-clrcuit protection in addition to load switching
capacity. HV Fuse-Links provide short-circuit protection, while the
switch interrupts the currents below the take-over current of the
combination unit. In addition to the inrush current, short-clrcuit
current on secondaty terminal short-circuits and low voltage
selsctivity, the following switch characteristics should be taken
into account:

- rated transfer current (Jesw)

- fuse-initiated opening time of the switch (i)

Fig. 6 shows the rated transfer curront (l=er) as & vertical line.
The fuse-initiated opening time (t)} must be mulliplied by 0,9
(procedure according to [EC 62 271-1 05) and a herizontal line be
drawn. This rasults in an intersection that is characteristic to the
switch and must be established for each switch individually.

t T forbldden

range

28 «=== +
Pl
i

0,15 »=m \

0,9t

Pt ] ‘
Fig. &

Selection of HV Fuse-Links acc. to VDE 0671 T105/IEC 62 271.105

This switch intersection divides the sheet into four quadrants (see
Fig. 6). Sultable for the switch-fuse combination are HV Euse-
Links only with a time-current characteristic that does not pass
through quadrant IV ("forbidden area®). Generally suitable for use
in switeh-fuse combinatiens according to IEC 62 271-105 are all
HV Fuse-Links with striker which nieet this criterion.

EFEN has assigned RV Fusé-LipEs to the switch-fuse combination
and the transformers of ali major manufacturers, These docu-
ments are available on request,

EFEN General purpose Fuse-Links acc. VDE 0670 T4/IEC 60 28241

EFEN HV general purpose Fuse-Links have an extended breaking
range for low currents. By connecting two melting elements in series
in one body, a spectal time-current characteristic resulls.

This enables selectivily between HV Fuse-Links and low voltage
cireuit-breakers.

Whilst one system can rellably interrupt low melting currents with
long melting times (up to one hour), the other system Interrupts high
short-clroult currents, The time-current characteristic thus consists
of two sections, where the takeover point (intersection) lies at about
one second {see Kt characteristic F1 in Fig. 7).

F1 F2
4
b
058 lumccaean v [
a)
: ——
Fig. 7 I11s

F1} Time-current characteristic of general purpose Fuse-Link

- F2) Time-current characteristic of back-up Fuse-Link

a) Selectivity to low voltage circuit breaker
b) lowest short-circult current of transformer

In Fig. 7, point bj corresponds to the short-clreuit current of a
transformer. Polnt a} is the release current of a circuit breaker on
the low voltage side, e.g. which Is set to a release time of

0,5 seconds, transformed on the high-voltage side.

The transformer is protected by both Fuse-Links with the I/t
characteristics F1 and F2, as the short-circuit current is
interrupted within two seconds. If a selectivity of the HY Fuse-Link
ta the circuit-breaker (point 2} is required, an EFEN HV general
purpose Fuse-Link must be used on the high-voltage side. The
time-current characteristic F1 is located to the right of point a) of
the circuit-breaker in contrast to the I/t characteristic F2 of the HY
back-up Fuse-Link, which would already msit prior to tripping of
the circuit-breaker,

In a special manufaciuring process, these HV general purpose
Fuse-Links can also ba prodyced in an oll-tight version and
directly integrated into the transformer. These Fuse-Links without
striker are provided with a threaded connection on both ends and
can be operated under the oil of a transformer.

Technical adaplations possible
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HV Fuse-Links for voltage transformer "HSW*" acc. to VDE 0670 T4/IEC 60 2821

HV Fuse-Links for voltage transformers {HSW) serve for short-cir-
cuit pratection. They reliably disconnect the faulted transformer
from the supply.

Their compact design enables integration into the transformer
housing. By sealing the transformer housing with a screw cap, the
HSW can be replaced and is visibte from outsids if the screw cap
has a window. For status indication purposes, the HSW can be
provided wilh an Indicator. The HSW can be used for transformers
with a limit rating up to 3000 VA (6 up to 12 kV) or 6000 VA (15 up
to 24 kV).

The HSW aperates highly current limiting on short-circuits, se that
only a maximum peak current of 1 kA flows for several mlcro-
seconds. In this way, reactions of the fault on the supplying sys-
tem are largely suppressed.

Fig. 8

HV Fuse-Links for voltage transformer

Electrical data, dimensions, weights

Order no. Version Rated voltage range

Dimensions

%12

Fig. 9

Reslstance

Weight

a
mm

b
mm

R

kg

é

67036.0004 with indicator &6/12

160

155

0,15

67037.0004 with indicator 15/24

280

275

0,27

67036.0003 without indicator 6/12

180

156

0,156

67037.0003 without indicator 15/24

280

275

0,27

67088.0003 without indicator 20/36

421

2,7

| | ]
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High .Technical data
Selection table for HV back-up Fuse-Links ace. %o I[EC 60 282-1
with selectivity to NH Fuse-Links (gTr/gG) Table 1
Rated voltage
_ s T@Nge of
Fuse-Link [kV] Mode of
protection |ransformer output [kVA]
Rated
. current of
e Fus i
mer [kV] (Al
rel, short-circuit voltage uc= 4 % u=5%
50 (100 125 160 200 250 315 400 500 630 800 1000
377,2 In Tr 48196 12,0 15,4 19,2 24,1 30,3 38,5 48,1 60,6 77,1 96,3
with NH gG |16 |20-25 |25-31,5 31,5-40 [40-50 [50-83 |63-80 [80-100 [100-125 100-160 160 160
6 with NH gTr 20-25 |25-31,5 |31,6-40 |[40-50 |80-63 |63-80 80-100 |100-125[100-180 [{180 160
6/12 b Tr 29|58 7.2 9,2 15 [144 Hs2 [231 (289  |364 46,2 57,7
with NH gG |10 |16 16 20-25 125-31,5 |31,5-40 [40-50 [50-83 [63-80 80-100  §100-125 |100-125
10 with NH gTr 16 16 20-25 |26-31,5 |31,5-40 {40-50 |50-63 |63-80 80-100 |100-i25 [100-160
10/24 | Tr 1,5[2,9 36  [46 58 7.2 9,1 115 (144 [18,2 23,1 28,9
—— |with NH gG 8,3 [10 10 16 16 16-25 (25 25-31,5 131,5-40 |40-50 63 63
20 with NH gTr 10 10 16 18 1625 |25 26-31,5 [31,5-40 [40-50 63 63-80
20/36 b Tr 1,0{1,8 2,4 3,1 3,8 4,8 6,1 7.7 9,6 12,1 15,4 9,2
with NH gG 6,3 10 10 16 16-20 [20-26 |25 25-31,5 |131,5-40 [40-50 40-50
30 with NH gTr 6,3 10 10 186 16-20 [20-25 (25 26-31,5 [31,5-40 [40-50  |40-50
v Tr 72 144 180 231 289 361 455 577 722 209 11565 1443
with NH gG |80 [125/160|160/200 200/2501250/315[315/400 |400/500 | 500/630 | 630/800 800/1000 [1000/1250|1250/1600
0,4 with NH giTr 100 125 160 200 250 315 {400 500 630 800 1000
Bold typed figures are prefered values
I« Tr = Transformer rated current [A]
Selection table for HV back-up Fuse-Links acc. to IEC 60 2821
with controlled power dissipation LA with selectivity to NH gTr Tahle 2
Rated voltage
range of Fuse-
Link [kV) Mode of ,
protection |'anstormer output [KVA]
Rated :
. current of
of ranstonmer | Fuse-Link
[kV] i
rel. short-circuit valtage w=4% uc= 5 %
. 100 125 160 200 250 315 400 500 630 800 1000
gtz - IWTr 58 7,2 9,2 1,5 14,4 18,2 231 28,9 36,4 46,2 57,7
In 16 16 20 25 31,5 40 50 63 80 100 125
10 Puxm 2,4 36 |45 53 6,3 86 107 |i04 [13.1 28,5 18,3
10/24 I Tr 29 [36 |46 5,8 7.2 91 116 [144 [i82 23,1 28,9
fa 10 10 16 16 16/25 |25 25/31,5 31,5 40 B3 63
20 Pram 3,3 5,0 2,9 4,6 7,2/3,8| 6,2 10,2/8,3 13,0 15,2 14,0 22,7
20/36 b Tr 19 |24 |31 3,8 4.8 6,1 7,7 96 |12,1 15,4 19,2
R — I 6,3 10 10 16 16 20 25 25 315 40 40/50
30 Pram 2,8 3,0 4,7 3,0 4,5 5,6 6,5 10,0 12,3 16,9 27,6/17,3
InTr = Transformer rated current [A]
t = Rated cuirent of Fuse-Link [A]
Pusm = Povier dis ieatibn of HV Fuse:Links at rated current of transformer [W]
Technical adaptations possible 301
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Technical data

Selection table for HV general purpose fuses

VDE 0670 T4/IEC 60282-1 Tahle 8
Rated voltage
range of Fuse-
Link [V} Mode of
protection iTransformer ouiput [KVA]
Rated ’
Service voltage gﬁgg'ﬁ:‘:
of transformer
[kV] (Al
rel. short-circuit voltage w=4% ux=5%
50 (100 125 |160 200 250 315 400 500 630 800 1000
6/12 In Tr 48] 9,6 12 15,4 19,2 24,1 30,3 38,5 48,1 60,6 771 96,3
10 Ju 6,3 |16 16 16-25 (25 25-40 |40 40-50 (50 50 B -
6/12 W Tr 29|58 7.2 9,2 11,5 14,4 18,2 23,1 28,9 36,4 46,2 57,7
10 I 6,3| 6,3-10|10 16 16 16-25 |25 25-40 {40 40-50 50 50
10/24 In Tr 1,5] 29 3,6 4,6 5,8 7.2 9.1 11,5 14,4 18,2 23,1 289
20 I - 4 463 83 6,3-10 |10 186 16 16 25 25
Is Tr = Transformer rated current {A}

I = Rated current of Fuse-Link [A]

Advantages of using EFEN HV general purpose Fuse-Links

are:

o All currents, from the current that causss the meitingelement
to me't within a time of = 1 hour up to the maximum rated
breaking cusrent (1 being reliably interrupted

» Insensitive to lightning impulse current, low inrush sensktivit

« Very low power dissipation/low heating

* Selectivity to low voltage circuit-breaker possible

» EFEN HV general purpose Fuse-Links can be integrated into the
fransformer as an oil-tight variant

| g
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eCICI data“

HV-Fuse tinks for protection of high voltage motor clrcuits
EFEN HV Fuse-Links are can be used for the protection of high
voltage motors.,

EFEN has the knowledge and the right product to protect your
motor ¢ircuit,

Selection table acc. to T402 Tahle 4
High Voltage Number
Motors of starts  [Maximum motor starting current (A)
——— perh
Start Duration|
<2 130 180 220 280 360 500 680 1100
4 120 150 190 240 3i0 450 550 200
=Gs 0 110 140 170 220 270 400 490 770
15 i00 130 160 200 250 340 430 670
30 20 120 140 190 230 320 400 630
2 120 160 190 240 310 430 580 870
4 100 140 170 220 280 400 500 610
6-1ib5s 10 a0 120 180 200 240 340 430 540
15 80 110 130 180 220- 320 400 480
30 70 100 120 160 200 290 350 430
2 100 130 160 220 270 380 470 590
15_60s 4 a0 120 150 200 250 340 440 540
B 80 110 140 190 230 320 400 500
10 70 100 180 180 220 300 380 470
recommended Fuse-Link (ace. the nerms IEC 60282-1 & VDE 0670 T4 & 402)
rated current: |63A ISDA |100A ‘125A l160A ,2x100A ,2x125A ]2x160A
Crder no.
3-72KV  |67110.0630 |67110.0800 |67110.1000 [67110.1250 |67110.1600 [67110.1000 |67110.1250 |67110.1600
Rated Motor 612 KV 67120.0630 |67120.0800 [67120.1000 |67120.1250 [67120.1800 67120.1000 167120.1250 |67120.1600
Voltage 10-24kV  [67140.0630 |67140.0800 |67140.1000
20-36kV |87150.0630
Selection table ace.to T 4 Table &
High Voltage Number
Motors of starts Maximum motor starting current (A)
—————tperh
Start Duratlon
<2 120 165 210 320 370 430 ao0 1050
4 110 140 180 275 320 380 730 870
<Bs 10 100 130 160 240 280 330 620 750
15 a0 120 150 220 260 300 560 650
30 80 110 135 205 240 280 510 G600
2’ 115 145 180 270 320 370 590 640
: 4 95 125 160 240 280 340 530 570
B-15s . 10 .~ 85 110 140 210 250 300 480 510
15 75 100 120 190 230 280 430 450
30 65 a0 110 170 210 250 380 400
2 a0 120 150 240 280 320 520 550
15-6Ds 4 80 110 140 220 260 2480 470 510
6 75 100 130 205 240 270 430 470
10 [i4] 90 120 195 230 250 400 440
recommended Fuse-Link (acc. the norms IEG 60282-1 & VDE 0670 T4 & 402) ]
rated current: IBSA IBOA |100A |160A ,200;\_ ]2x100A |2x160A_ |2x200A
Order no. \ '
3-72kV 6721Q.9630 67210.0800 [67210.1000 |67210.1600 [67210.2000 |67210.1000 672104 600 |67210.2000
\F;;tg;g”m‘” B-12kV / 67220.0800 |67220,1000 |67220.1600 |67220.2000 |67220.1000 |67220.1600 1672202000
10 —24&/ V - |67240.0800 |67240.1000 ,
.. s
; S Technical adaptations possible 303




A

Technical data

Selection table for protection of capacitors Table 6
oo I
of capacitors 141 i ° 0 ”
Service voitage ler [A] ::u[sAg-Link ler [A] :!u[:g-unk tor [A] gu[:g—Llnk ter [A] ;:u[:g-unk
of capacitors [kV] Order no.: Order no.: Order ho.: Order no.:
50 96 §9(110.0200 18 23220.0100 29 2'73240.060 had W
100 19.2 231 fo0m00 | *° igzzo.ozoo >8 ;2240.01 o 2’; 50,0060
63
125 24, 2?110‘0500 12,0 23220.0250 72 :3'61240.0160 38 l7150.0060
160 808 ggzio.oseo 154 2;’2520‘0320 9.2 2(7]240.0200 48 ;(7)150.01 00 Ql\
200 985 :33{2}10.1000 192 23220.0500 118 2240.0250 58 2150-0160
250 48,1 %ﬁo- 24,1 %?ﬁ.oﬁb— 144 2;'2540.0320 72 :33150.01 60
315 60 ;(75210.1500 303 22220.0800 18:2 2(7)240,0500 o1 22150.0200
400 o f«,ggm_gooo 88.5 23220.1000 231 :3240.0630 115 23150.0250
500 62 ii;ﬁw.mso 481 :;220.1250 289 zgzato.oson 144 2;]1550-0320
630 121.2 2 i 16?210.1600 60.6 163(2)20.1600 364 ;2240.1 oo |2 23150.0400 -
800 1540 3 :zggm.zooo 1.0 2(7](2)20.2000 462 5240.1250 281 22150.0500
1000 1925 %%W %2 %?@W ot 2240.1600 289 23150.0530
Selection table for protection of capacitors with HV Back-Up Definitions:

Fuse-Links Norm / Standard VDE 0670 T4 / IEC 60282-1
During the switching and regulating process of capagcitors high
currents like shori~circuit occur, The high and duration of those
currents are based on the marking angle, the frequency and

inductivity of ths grind and the size of the capacitors. For fusing of

single capacitors, the next higher voltage fevel of the HY Fuse-
Link shoutd be selected. Also the rated current of HY back-up
Fuse-Links should have a minlmum of 2.5 times the capacitor

rated current. The following table was made in conformance with

IEC 549 High-Voltage Fuses for external protection of shunt
power capacitors,

fer = Capaciter rated current [A]
Ir = Rated current of Fuse-Link [A]
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High Voltage Fuse-Links . Technical data
Protection table
HV back-up Fuse-Links acc. to VDE 0670/IEG 60 282-1 with controlled power dissipation table 7
rated voltage range
of fuse link (KV) 6/12 10724
rated operating voltage of the 10 20
transformer (kV}
indepandance voltage [ Transformer rated Transformer raied Rated current of Transiormer rated Rated current of fuse.
current (KVA} current (A) Fuse-Link (&) current (A) link (A)
uK =4 % 50 2,9 10 15 4
100 58 16-29 2,9 10
125 7.2 20-25 3,6 10-18
160 9,2 20-31,5 4,6 16 - 20
200 11,5 25-40 5,8 16— 20
250 14,4 31,5-50 7,2 20-25
315 18,2 40 - 63 9,1 20-315
400 23,1 40 - 80 11,5 25 - 40
500 28,9 60 -100 14,4 31,5-50
630 36,4 63 - 100 18,2 40 - 63 {
uK =5 % 800 46,2 80125 23,1 40 ~ 63
1000 57,7 100 - 160 28,9 50 - 80 (
1250 72,2 125 - 200 36,1 63 - 100
uK = 6,25 % 1600 92,4 125 - 200 46,2 80 - 100

bold printed currents are preferred values

Protection table

HV back-up Fuse-Links acc. to VDE 0670/IEC 60 282-1 table 8
;a;tfuds:‘f’l';ig(i\?“ge 37,2 6/12 10/24 20/36
rated operating voltage
of the transformer 6 10 20 30
{kv}
indepandance| Transformer |Transformer jRated curent | Transformer Rated cumrent |Transformer [Rated current | Transformer | Rated cument
voltage rated current|rated current | of Fuse-Link [rated current |of Fuse-Link irated current | of Fuse-Link (rated cument {of Fuse-Link
(KvA) (A) (A ) A ] ) {A) * ( ’
uKk =4 % 50 4.8 16 -20 29 10 156 4 0,96 2-83 .
100 9,6 20-315 58 16-20 2,0 10 1,9 6,3-10 (
125 <12 25 - 40 7,2 20-25 3,6 10- 16 24 10 '
160 154 HE-50 9,2 20-31,5 46 16 -20 3,1 10
200 19,2 40 - 63 11,56 25-40 58 16~ 20 3,8 10-16
250 24,1 40 - 80 14,4 315-50 7.2 20-25 4,8 16- 20
315 30,3 50-100 18,2 40-63 2,1 20-31,5 86,1 16 - 25
400 38,5 63-125 23,1 46 - 80 11,5 25-40 7.7 20-25
500 48,1 80 - 160 28,9 80 - 100 14,4 31,6-50 9,6 20-316
630 60,6 100 - 200 36,4 63-100 18,2 40-63 12,1 25-40
uK=5% 800 771 125 - 200 46,2 80-125 231 40 - 63 15,4 31,6-40
1000 96,3 125 - 160 87,7 100 - 180 28,9 50-80 19,2 40-590
1250 120,3 160 - 200 72,2 125 - 200 36,1 83 - 100 24,1 40 - 50
uK = 6,25 % 1600 - [154 200 92,4 125-200 (48,2 80-100 30,8 50 - 63

bold printed currents are preferred values
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HV back-up Fuse-Links ace, to VDE 0670 T402/IEC 60 2821
Eiecirical data, dimensions, weights
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Order no. |Rated voltage |Rated current |Rated maximum |Rated minimum Dimensions Resistances and [Total It [Weight

range breaking current |breaking current power

dissipation

Un I H] Is e d Rian Prarn A’s kg

kv A kA A mm mm me w
67110.0060 | 3/7,2 8,3 83 21 102 56 256 i1 800 (1,2
67190.0100 | 3/7,2 10 63 38 192 56 144 19 3.000 (1,2
67110.0160 | 3/7,2 16 83 65 192 56 41 13 2340 (1,2
67110.0200 | 3/7,2 20 63 92 192 56 32 14,5 3200 1A
67110.0250 | 3/7.2 25 63 110 192 56 25 20 43800 |1,2
_67110.0320 | /7,2 31,5 63 123 192 56 19 23 7.000 |1,2
671100400 3/7,2 40 63 140 192 56 12,3 | 30 14.000 [1,2
67110.0500 | 3/7.2 50 63 194 192 56 93 | 35 25.300 1.2
67110.0630 | 3/7,2 63 63 220 192 65 7,0 60 61.700 |14
67110.0800 | 3/7,2 80 63 300 192 65 5,2 85 87.400 |1,6
67110.1000 | 3/7,2 100 63 440 192 78 4,0 | 96 180.000 (2,0
671101250 | 3/7,2 125 63 440 192 88 29 | 75 440,000 (2,4
67110.1600 | 3/7,2 160 63 610 192 88 23 {120 654.000 |27
67120.0060 | 6/12 6,3 63 23 282 56 409 19 8po (1,7
67120.0100 | 6/12 10 63 35 202 56 231 23 3.000 |17
67120.0160 | 6/12 16 63 64 292 56 69 21 3.700 |17
67120.0200 | 6/12 20 63 90 292 56 53 |25 4700 |16
67120.0260{ 6/12 25 63 95 292 568 41 3 4.920 1,7
67120.0320 | 6/12 31,8 63 110 282 56 31 39 7.000 |[1,7
67120.0400 | 6/12 40 63 134 292 56 20 46 14,000 |1,7
67120.0500 | 6/12 50 83 190 292 56 16,7 | B2 25300 |1,7
67120.0630 | 6/12 63 83 220 292 65 11,7 | 60 63.000 |2,1
671200800 | 6/12 80 63 345 292 65 8,7 | 82 87.000 2,3
67120.1000 } 6/12 100 63 400 282 78 6,7 | 98 180.000 |31
67120.1250 | 812 125 63 480 282 88 4,9 (117 440,000 |3,7
67120.1600 | 6/12 160 63 610 292 88 3,8 (175 654.000 (1,9
67130.0060 [10/17,5 6,3 63 20 367 56 530 24 800 |19
67130.0100 [10/17,5 10 83 33 367 56 312 34 3.000 |12
67130,0160 [10/17,5 16 63 64 367 56 100 34 2340 |18
67130.0200 [10/17.,5 20 83 80 387 56 75 42 3.800 |19
67130.0250 [10/17,5 25 63 140 367 56 56 50 6500 |{1,9
67130.0320 (10/17,5 31,5 63 110 367 56 46 61 7.000 |19
67130.0400 |10/17.5 40 63 134 367 56 32 83 14.200 (1,9
67130.0500 |10/17,56 50 63 180 367 56 22 84 40.000 |35
67130.0830 {10/17,5 63 83 240 367 56 16 110 61.700 {35
67130.0800 |10/17,5 80 63 320 367 78 13 130 87400 |3,
67130.1000 |10/17,5 100 63 420 367 78 9,5 (180 170.000 |44
67140.0060 |10/24 8,3 83 23 442 56 640 32 800 (24
67140.0100 |10/24 10 63 36 442 56 386 48 2000 (24
67140.0160 |10/24 16 83 73 442 56 127 43 2340 (2,4
67140.0200 | 10/24 20 63 N 442 56 97 53 3.800 |2,3
67140.0250 |10/24 25 63 116 442 56 74 64 B8.500 |24
67440.0320 (10/24 31,5 63 125 442 56 61 85 7.000 24
67140.0400 {10/24 40 63 161 442 56 43 103 14.200 |23
67140.0500 |10/24 50 63 230 442 56 35 146 24200 |45
67140.0630 |10/24 63 63 350 442 65 25 163 46.400 |31
67140.0800 | 10/24 80 63 460 442 65 18 196 104.000 |45
67140.1000 |10/24 100 63 420 442 78 14 279 140,000 14,1
67150.0060 |20/36 8,3 31,5 23 537 56 827 39 600 |2,8
67150.0100 | 20/36 10 315 34 537 56 463 85 2.000 |2,8
67150.0160 |20/36 16 31,56 70 537 56 210 67 2.340 |27
67150,0200 |20/36 20 31,5 100 537 56 165 84 3900 128
67150.0250 (20/36 25 315 110 537 56 125 100 8500 |28
67150.0320 (20/36 31,6 315 135 537 56 85 119 7.000 (3,7
67150.0400 |20/36 40 20 205 537 56 65 176 14,200 (3.8
67150.0500 |20/36 50 20 220 537 56 42 183 40.000 |65
67150.0630 | 20/36 63 20 360 537 65 35 271 61.700 16,8

VIR .
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High Voltae Fuse—Lins

HV back-up Fuse-Links acc. to VDE 0670 T402 and T402 ULA

Time current characteristics
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use-Links Technical data

High Voltage F

HV back-up Fuse-Links acc. to VDE 0670 T402 and T402 ULA

Time current characteristics . Dimensions acc. to DIN 43 625 in mm
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High Voltage Fuse-Links

Technical data

HV back-up Fuse-Links ace. to VDE 0670 T402/(EC 60 282-1 with ULA

Efectrical data, dimensions, weights Table 10
Order no. |Rated voltage [Rated current |Rated maximum |Rated minimum | Dimensions Resistances and [Total I't  |Weight [Pack

range breaking current |breaking current power

dissipation

Us M h I e d Ren Pmr* A kg

kv A kA A mm  |mm  ImQ |(w
67520.0100 | 6/12 10 63 35 202 |56 227 29 3.000 [1,6 1
67520.0160 | 6/12 16 63 64 292 56 66 21 3.700 |1,6 1
67520.0200 | 6/12 20 63 90 202 (56 51 25 4.700 {16 i
87520,0250 1 6/12 25 63 25 292 56 40 28 4,920 (1,6 1
67520.0320 | 6/12 315 63 110 292 56 30 39 7.000 1,6 1
67520.0400 [ 6/12 40 63 134 202 56 20 46 14.000 1,8 i
67520.0500 | 6/12 50 63 190 292 |58 15 62 25.300 |18 1
67520.0630 | 6/12 63 63 220 202 |65 12 62 63.000 |2,1 1
67520.0800 | 6/12 80 63 345 292 65 8,7 85 87.000 {21 1
67520.1000 | 6/12 100 63 500 292 65 8,1 [152 140.000 (21 1
67520,1260 | 6/12 125 63 480 292 88 45 117 430.000 |3,7 i
67520.1600 | 6/12 160 63 610 262 |88 4,0 [175 670.000 [3,7 1
67641,0060 |10/24 6,3 63 23 442 56 840 2 800 {23 1
67541.0100 |10/24 10 63 36 442 56 386 48 2.000 |2,3 1
67541.0160 [10/24 16 63 73 442 56 127 42 2.340 2,3 1
67541.0200 |10/24 20 63 H 442 568 97 53 3.800 (2,3 1
67541.0250 110/24 25 63 116 442 56 73 680 6.500 12,3 1
67541.0320 |10/24 a5 63 125 442 56 57 B84 7.000 |23 1
67541.0400 |10/24 40 63 161 442 56 41 96 14.200 (2,3 1
67541.06500 |10/24 50 B3 230 442 65 35 146 24200 (3.1 1
67541.0630 [10/24 63 63 350 442 65 24 163 46,400 |31 1
67541.0800 |30/24 a0 63 460 442 65 19 196 104.000 |3,1 1
67541.1000 110/24 100 63 420 442 |88 14 |279 140.000 |4,1 1
67550.0060 | 20/36 6,3 31,5 23 537 |56 889 39 600 [2,7 1
67550.0100 |20/36 10 31,5 34 537 56 528 66 2.000 (2,7 1
67550.0160 | 20/36 16 31,5 70 537 |58 190 B7 2.340 f2,7 1
67550.0200 |20/36 20 31,5 100 537 56 153 84 3.800 |2,7 1
67550,0250 |20/36 25 4,5 110 537 56 118 100 6.500 |2,7 1
67650.0320 120/36 31,6 31,5 135 537 685 82 119 7.000 |3,7 1
87550.0400 |20/36 40 20 205 537 65 63 176 14.200 |37 1
67550.0500 |20/36 50 20 220 537 8B 41 783 40,000 (8,5 1
* Power dissipation Pua at rated current of the HY Fuse-Link; power dissipation at tramsformer rated current in Tab. 3

a
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Technical data

HV back-up Fuse-Links acc. to VDE 0670 T402/IEC 60 282-1 with OLA Table 11
Electrica! data, dimensions, weights

Order no. |Rated voltage |Rated current [Rated maximum |{Rated minimum | Dimenslons Resistances and jyolal 't [Weight |Pack

range breaking current | hreaking current power dissipation
Uy b h Is e d Rues Pea*  |A%S kg
672100020 | 3/7,2 2 63 15 182 56 290 18 600 |11 1
67210.0040 | 3/7,2 4 20 192 56 270 5 800 |4i 1
67110.0060 | 3/7,2 6,3 63 21 192 56 256 11 800 |11 1
67110.0100 | 3/7,2 10 63 38 192 56 144 19 3.000 1,1 i
67110.0160 | 3/7,2 16 63 65 192 56 41 13 2340 |11 1
671100200 | 8/7.2 20 63 92 192 56 32 14,5 3.900 |11 1
67110.0250 | 3/7,2 25 | 63 110 192 56 25 |.20 4800 11,1 1
67110.0320 | 3/7.2 31,5 63 123 192 56 19 23 7.000 |14 1
67110.0400 | 3/7,2 40 83 40 i92 56 123 1 80 14,000 |14 1
67140.0500 | 3/7,2 50 63 194 192 56 9,3 | 35 25300 |14 1
67210.0630 | 3/7,2 63 63 220 192 56 8,75| 60 41,200 |14 1
67210,0800 | 3/7,2 80 63 306 192 65 63 | 85 84.000 |i4 1
672101000 | 3/7,2 100 83 363 192 78 5 96 93600 |14 1
67110.1250 | 3/7,2 125 83 | 440 192 88 29 | 75 440,000 [24 1
67210.1600 | 3/7,2 160 63 509 192 88 2,5 |120 560.000 2,4 1
67210.2000 | 3/7,2 200 63 612 192 88 2,3 200 654.000 (2,4 1
67220.0010 | 6/12 1 63 14 202 56 1560 1,6 86 |16 1
67220.0020 | 6/12 2 63 16 292 56 510 2 280 |1,6 1
67220.0040 | 6/i2 4 63 22 202 56 338 4] 500 |16 i
67220.0060 | 6/12 6.3 63 30 292 56 190 8 800  |i6 1
67220.,0100 | 6/12 10 83 42 292 56 139 16 1150 |16 1
672200160 | 6/12 16 63 54 292 56 107 38 1.280 (1,6 i
67220.0200 | 6/12 20 83 73 202 |58 T E: 3200 |18 N
672200250 | 6712 25 63 a3 292 56 52 46 5200 [1.6 1
67220.0320 | 6712 31,5 83 105 292 56 43 65 7200 |16 1
67220.0400 | 6712 40 63 125 202 56 23 54 23300 {16 1
67220.0500 | B/12 50 . 63 160 202 56 18 70 34,000 |16 1
67220.0630 | 6/12- 63 83 230 202 56 i2 85 58,300 |16 1
672200800 | 6/12 80 63 350 292 65 10,6 (114 90.000 {2,1 1
67220,1000 | 6/12 100 63 500 292 78 85 |156 140,000 |2.1 1
67220.1250 | 6/12 126 63 480 202 88 4 117 440.000 3,7 1
67220.1600 | 6/12 160 63 560 292 88 43 |217 500.000 3,7 1
67220.2000 | 6112 200 63 610 292 88 3,8 333 654,000 |37 i
67230.0020 |10/17,5 2 63 15 367 56 610 4 600 1,8 1
67230.0040 |10/17,5 4 83 20 387 56 580 15 800 1,9 1
67230.0500 [10/17,5 50 63 165 357 65 28 117 20.600 2,6 1
67230.0630 |10/17,5 63 63 220 367 B5 29 150 41.200 2.6 1
67230.0800 |10/17.,5 80 63 300 a67 65 i5 183 84.000 2,6 1
672301000 {10/17.,5 100 63 350 367 85 13 250 83.600 2,6 1
67240,0010 [10/24 1 63 i4 442 56 2100 2 20 |23 1
67240.0020 |10/24 2 63 16 442 56 800 3 340 |23 1
67240,0040 ;10/24 4 63 23 442 56 550 10 450 12,3 1
67240.0060 |10/24 8,3 63 30 442 56 300 i3 530 [2,3 1
67240.0100 |10/24 10 63 43 442 56 220 26 040 [2,3 1
67240.0160 }10/24 16 63 54 442 56 197 73 1400 (28 1
67240.0200 |10/24 20 63 73 442 56 134 76 3100 |23 i
67240.0250 |10/24 25 63 23 442 |56 96 89 4500 (2,3 i
67240.0320 |10/24 31,5 63 105 442 56 79 [127 5800 (23 1
67240.0400 110724 40 83 125 442 56 45 |14 18.800 2,3 1
67240.0500 |10/24 50 63 205 442 56 35 |47 33500 12,3 1
67240.0630 |10/24 63 - 63 280 442 56 24 170 50.600 2,3 1
672400800 [10/24 80 83 - 310 442 65 20,5 (233 84000 [3.1 1
67240.1000 |10/24 - 100 63 430 442 78 18 {400 93.600 4.1 §
67240.1250 |10/24 125 40 760 A42 88 i1 340 250.000 . |5,9 1
67240.1600 |10/24 160 31,5 200 442 88 96 [515 500,000 |59 1
67240.2000 |10/24 200 315 1050 442 (88 74 [fa0  |73do00 |59 1
N
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Order no. |Rated voltage {Rated current |Rated maximem |Rated minimum Dimensions Resistances and |Total It [Weight [Pack
range breaking current  [breaking current power dissipation
U I h Is ) d Ruay Pom*  AZg kg
67250.0020 |20/36 2 31,5 15 537 56 950 9 600 2,7 1
T 67250.0040 [20/36 4 31,5 20 537 56 200 32 800 2,7 1
67150.0060 |20/36 65,3 3i,6 23 537 56 827 39 600 2,7 1
67150.0100 |20/35 10 35 34 537 56 520 B5 2.000 2,7 i
67150.0160 |20/36 16 31,6 70 537 568 210 67 2.340 2,7 1
67160.0200 [20/36 20 31,5 100 537 56 165 84 3.900 |27 1
67150.0250 |20/36 25 31,5 110 537 56 125 100 6.500 2,7 1
67150.0320 [20/36 31,5 31,5 135 537 65 85 |1ig 7000 |87 i
67150.0400 {20/36 40 20 205 537 65 65 176 14.200 3.7 1
67160.0500 [20/36 50 20 220 537 &8 45 183 40.000 6,5 1
67150.0630 {20/36 63 20 360 537 88 35 271 61.700 8,5 1
HV back-up Fuse-Links acc. to VDE 0870 T4 und T4 (LA
Time current characteristics
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|g Vlte Fuse-Links

Technical data

EFEN General purpose Fuse-Links Table 12
Electrical data, dimensions, weights
Order no. Rated voltage  |Rated current  |Rated maximum 1 Reslstances and s i
rango g breaking cument Dimensions . | power dissipation Total It Weight [Pack
Un In f e d R Pem*  {A%s kg
kV A kA mm mm mQ w
674200060 6/12 6,3 40 292 65 132 6 2.000 2,3 1
67420.0100 6/12 10 AQ 292 65 70 8 3.800 2,3 1
674200160 6/12 16 40 282 65 35 10 14.000 2.3 1
67420.0250 6/12 25 40 202 65 21 15 36.000 2,3 1
67420.0400 6/12 40 40 202 78 13 24 110.000 3,1 1
67420.0500 8/12 50 40 292 88 10 31 150.000 3,7 1
67440.0040 110/24 4 40 442 78 280 5 1.800 4,1 i
§7440.0060 [10/24 6,3 40 442 78 260 11 2.000 4,1 1
67440.0100 |i0/24 i0 40 442 78 138 15 3.600 4,1 1
67440.0160 [10/24 16 40 442 78 70 21 14.000 4,1 1
67440.0250 110/24 25 40 242 |88 4 a1 39.000 |45 1 Q/\
HV Fuse-Bases acc. to DIN 43 624 for indoor
Electrical data, dimensions, weights Table 13
Order no. Version Rated voltage range Dimensions [Weight |Pack
Us a b kg
kv mm |mm
68007.0010  |indoor 12 3,8 1
68008.0010 |indoor 24 4,8 1
68012.0010  [indoor 36 9.4 1
[
T
B
B B AU —
Fig 15
HV Fuse-Base indoor 36 kV
Table 14

Fuse-Base contacts, rated current 200 A

s
i ey

|

68016.0010

Terminal screw M10x35

Countersunk hole MB/

(AT

©)

7]
Y

ML

1 &

81931.0100

Application

indoor and outdoor

Contact-bow

E-Copper silver plated

Flat terminal

E-Copper tin plated

Weight 0,42 kg
Order no. 68016.0010
Application indoor'éhd outdoor

Contact-bow

E-Cdpper silver plated

Flat terminal E-Gopper tin plated
Weight 0,35 kg
Order no.

81931.0100 0[/
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High Voltage Fuse-Links

Technical data

Adapter for HV fuses acc. to DIN 43 625
for extension of Fuse-Links from dimension e 292 mm
(12 kV} to 442 mm {24 kv)

Description Qrder no. design
Adapter 68003.0100 surface silver coated
Holder 68004.0000
Adapter Holder
i ¢ 1
|
[ |
i
5 -+ W
p 7 1] ;
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o N 2 “
g s
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g [e /
5 Fb , \<
— 5 _"; -
Il il
]
[ IEES NN N
! 5050
Fig. 17 Fig. 18
Test device for tripping device
Testdevice Extensjn_ﬁ Extension
12 kv 24 kv |
Fig. 19
Description Order ho. Dimensions Pack
. o . diameter in mm Lengthinmm  |total dimension e in mm
Test device 65 N 192 mm (7,2 kV) - |88013.0020 70 180 190 1
Extension to 202 mm {12 kv} 68014.0010 61 160 290 1
Extension to 442 mm (24 kV) 68015.0010 61 250 440 1
Technlcal adapiations possible 313




HNexnapauua Ha npPo3BoAUTEN

P

T

gy

B P e e e e e S e

ITpeeod om aH2AuNCKY e3UK

Mpoaykrt: EFEN HV npegnasutenu
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Declaration of manufacturer

: Product: EFEN HV fuse-links

Standard: IEC 80 282-1, EN 60 282-1, VDE 0670 T4

Manufacturer: EFEN GmbH

o Confirmation: Country of origin
(_‘ Hereby we confirm that the EFEN High Voitage Fuse-Links are produced in

Hungaria.

;

s y/or

Slava Fast Maximilian Berkes 04.03.2015
Head of Applications Engineering Applications Engineering

and Laboratory

Signatures Date

Date: 04.03.2015 EF EN GmbH Schlangenbader Str. 40 65344 Eltville Tel, £ .-_':‘;" Page: 11
Authos/Title +40 (B129) 46 0 E-Mall: efen@efen.de www.efen.com Cs _

Technical changes reserved.
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MpoaykT: EFEN HV npeanasutenu
Crangapr: IEC 60 282-1, EN 80 282-1, VDE 0670 T4
Mpouzsoauten: EFEN GmbH
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Declaration of manufacturer

Product: EFEN HV fuse-links
Standard: =~ |EC 60 282-1, EN 60 282-1, VDE 0670 T4

Manufacturer; EFEN GmbH

Confirmation: Dimension

Fuses 6/12kV
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Time-current characteristics of H.V. back-up fuse-links

with ULA (controlled power dissipation)
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Time-current characteristics of H.V. back-up fuse-links
with ULA (controlled power dissipation)

Lab.-No. 01169 10/24 KV 1 A - 100 A ace. to |EC 60282-1/ VDE 0670 Teil 4
Order-No.: 67240.0019 - 67240.1009
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[eknpauus Ha npoussoauTesn

IIpesod om aH2IWECKY e3UK

Mpoaykr: EFEN HV npepnasurtenu

CraHpapT: IEC 60 282-1, EN 60 282-1, VDE 0670 T4

Npouseoauten: EFEN GmbH

MoTEbLpXaeHue: Bh3fencTBall MeXaHU3BM (cvna Ha cTpakKkbpa)
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Declaration of manufacturer

Product: EFEN HV fuse-links
Standérd: |[EC 60 282-1, EN 60 282-1, VDE 0670 T4
Manufacturer: EFEN GmbH

Confirmation: Impact mechanism (striker pin force)
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MpennasuTtenu 3a BUCoko HanpexeHue(HV)
General information

HV npegnasuTeny ce WINON3EAT 3a HapexuaH sallura Ha

Ha KeMYTaLHOHKW anapaTh 1 CHCTEMM 38 CPEAHO HanpexeHue B
NPOf BAXEHWE HA A@CETUNETHA

Te 3auraear anatapi ¥ CLOPLXEHWA POTHE  TEPMUYHW ¥
JiMHaMuuHK eheKTi OT KbCH ChefRHeHNA.

WakrounTeniuTe Xxapakrepheriki ha EFEN HV npegnaswrenure ca:
* Bucoxa MaKnousatenta cnocoGHoCT

« BUCOKO TOXOBO OrpaHiueHue,

+ HUGCKO NpeBKoyaale Ha Hanpexerue,

» BLp30 H3KNIOUBAHE,

+ Hecrapeete;

EFEN HV npegnasvten OTrOBAPAT HA CNEAHUTE CTAHAAPTH:
» VDE 0670 T4/IEC 60 282-1:

TpepnasuTeny 3a BUCOKG HanpexeHme.

Uaet 1: Tokoorpadnyasally npeanasureni

« VDE 0670 T402: WaGop Ha TokoorpaHuiasatly npeanasurend
3a TpaHchopMaTopH BEPUri;

« | EC 60 787: PrkoBoacTBO 3a ynoTpefa 3a usbop Ha npanauren
BWMCOKO HANPEXEHUe 33 NPUNONEHNE B TPAHCHOPMATOPHN BAPKIH
VDE 0671 T105/EC 62271-105; KomyTausoHsK anapary 3a
NPCMEHSNED HANPaXeHKe, KOMBKHUpaHY G npeanaduTen 3a obsBeHO
HanpeskeHue |

« DIN 43 625; BucokoBonToBHM npeanasureny, HomnHanHu
HanpexeHun 3/3,6 go 30/36 KV (Npeanasutent pasmepm) -

+ DIN 43 624: BUCOXORONMTOBW NPEeAnasiTeny,

HomuHanHw Hanpexetus 3/3,6 fo 30/36 KV (eARONONIICHW OCHOBY
3a NpesnasnTent)

Crpadikep

Crpaftkepa Ha HV npepnasuTenwTe in this product list uma
edexTHEHA AbkiEa 0T 30 mmu e "medium" T Tasu
gnacudukalva e peaynvar oT ocsoboAsHaTa eHeprua ot
cTpaiikspa Mexqay Todknte AW B (B paMkiTe Ha MupawuTe 20 mm ot
onepaTUBHOTO pascroaHue). MspeoHavantara cuiia e okono 80 N,
cunata B Kpas Ha cBoGozHO ABW¥eHwe e okono 15 N.

Crpaiikbpe cryxu 3a 3aeficTeaNe Ha cROBOAHOTO ABIKEHNS KA
MaKNIOUBALLMA MEXaHU3bM.

TepMHHMA ¥ ONpeReneHu

Criopea NpHIOKAMKUTE CTAHABPTYH ¥ (DUSHIHITE CBOHGTBA, C@ NPaBK
yasrpaknueHre Mexay back-up npegnasuTeny i NpeANasuTent ¢
160 npepHasHaveHe

Back-up [pegnasntent

Back-up npefnasutenyre uMmar "HOMMHANEeH MUHKEaneH
mariodBal] Tok " {l3) or koitTo  mpeAnauTenuTe ¢a B CLCTOAHME AQ
TIPEKBLCHAT TOKa. Back-up npeananTenuTe e Gu TpAGBano ga
paBoTHT NoA TEXHHAT "MUHUMEIEH TOK Ha usknoyBaHe" (no-aony ls)
TexHus paBoTeH Anana3soH e oT lzfo "HoMUHANHUA MakcusaneH
naknousaly 7ok { 1.

3a usbopa Ha back-up npegnasuTtenu,e BaXHo Aace oTGenamu, e
Hai-MankusaT TOX Ha K.C. & NO-BACOK  OT TOKa [3 B MACTOTO Ha MOHTaK
Ha HV back-up npegnasutens {(IKmin > k). AKo TOKa Ha K.C. €
NO-MAnbK OT  MUHUMANHAR WIKTIYBAKY TOK , AONbNHUTenHO TpAbea
A& Ce OCWIypu 3aluTa.

0Buo NnpeaHasHAaMeHNe Ha TpeanasuTeny

EFEN npeanaautenu ¢ o6LY40 NpeAHa3HaeHue \Mar pasumpen
paboTah 0OXBaT 3@ HWCKN TOKoBS. Te3w Npegnasiurent ca s
CLCTOSHNE /12 NPEKLCHAT BCMUXM TOKOBE OT TOKA ,KOWTO NPeArsBIKBa
COonfABaHe Ha NPenasvTens 3a BpeMe He no-Manxo ot 1 uac Ao
"aKCMMAanHus HoMdHaneH wakmousaw, 1ok (1), CnegoearenHo Tean
NPEANANTENK CA B CLOTOAHKE ChILC HAABKIHO A3 NPEKBLCHAT HUCKH
TOKOBE HA YTeuKa. .

e

negod om aHanulicky etk

TexXxHWYECKN AaHHU
Cucremara 3a ynpasneHue Ha kavectsoto of EFEN GmbH
e CepTUdMuMpana no MewaAyHapoAHua cranaapt DIN ISC 8001
{EN 29001).
B EFEN geiictea cepTucbuiiMpana cucrema 3a ynpasneHue Ha
okonHara cpeaa,choTeecTBala Ha DIN ISO 14001.

EFEN npoussexaa HV npegnaauTeny ¢ pasmepy  ChoTBETCTRALLM
Ha DIN 43 625 cbe CTPafKbP 33 SAKPUT U OTKPUT MOHTAX, KbQeTo
CYpailkbpa CIyKU 3a 3afBINKBAHE Ha ceoB0AHO NPKABWKBALIVAT Ce
MEXAHN3BM KaKTO W 33 MHAKKATOP, Thil KATO & G YePEeH LBAT.

B AontnHerue xbm HVNpeAnasuTeniTe Nokasaii B Tal bpowypa,
EFEN npouasexia ¢bllyo WHPOKa raMa ot Crietuantm
npeanasuTeny c Apyri cieuuantu passepn.. If you have a particular
application that requires

special fuse protection problems, simply ask the EFEN team, we

are there for youl
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High Vol

tage Fuse—Links

Technical data

General information

HV Fuse-Links have bsen used for reliable protection in medium-
voltage switchgear and controlgear and systems for decadss.
They protect apparatus and equipment against the thermal and
dynamic effects of short-circuits.

The outstanding features of EFEN HV Fuse-Links are:

« High breaking capacity

« High current limitation

» Low switching voltage

+ Quick breaking

« Non-ageing

EFEN HV Fuse-Links confarm to the following standards:

« VDE 0670 T4/IEC 60 282-1:
High-voltage fuses “current-limiting fuses”

« VDE 0670 T402: Selection of current-limiting fuses for
transformer circuits

« IEC 60 787; Application guide for the selection of Fuse-Links of
high-voltage fuses for transformer circuit applications

« VDE 0671 T105/EC 62271-105: High-voltage alternating current
switch-fuse combinations

« DIN 43 625; High-voltage fuses, rated voltages 3,6 to 36 kv
{Fuse-Link dimensions)

« DIN 43 624: High-voltage fuses,
rated voltages 3/3,6 to 30/36 kV (single-pole fuse bases)

Striker

The striker of HV Fuse-Links in this preduct list has an effective
Jength of 30 mm and is & "medium™ type. This classification
resulls from the energy released by the striker between the points
A and B {within the first 20 mm of the operating distance). The
initial force is about 80 N, the force at the end of free movement Is
about 15 N.

The striker serves for actuatlon of the trip-free mechanism of the
switch.

Terms and definitions

* According to the applicable standards and physical properties,
distinction is made between back-up and general purpose Fuse-

Links: :

Back-up Fuse-Links

Back-up Fuse-Links have a “rated minimum breaking surrent” (I}
from which the Fuse-Links are able to interrupt current. Back-up
Fuse-Links are not supposed to operate below their *minfmum
breaking current” (below |} Their operating range is from b to the
“rated maximum breaking curvent” (I

For tho assignment of back-up Fuse-Links, it Is important to note
that the lowest short circuit current is higher at the site of the HV
back-up Fuse-Link than s (IKmin > 1s). If the short-circuit current is
lower than the minimum breaking current, additional protection
must be provided.

General purpose Fuse-Links

EFEN general purpose Fuse-Links have an extended operating
range for low currents. These Fuse-Links are capable of Inter-
rupting all currents from a current that causes the Fuse-Link to
melt within a time not less than 1 hour up to the “maximum rated
breaking current” (k). These Fuse-Links ars therefore also able to
reliably interrupt low fault currents, '

The qualliy management system of EFEN GmbH Is certified to the
internatlonal standard DIN 1SO 9001 (EN 20001).

EFEN operates a certifled environment management system
conforming to DIN ISO 14001 and the Eco Audit Order of the
Council (EEC) 1836/983.

£FEN manufactures HV Fuse-Links with dimensions conforming to
DIN 43 625 with striker for indoor and outdoor use, where the
striker serves for actuating a trip-free mechanism as well as an
indicator due to its red colour.

In addition to the HV Fuse-Links shown in this brochure, EFEN
also manufactures a wide range of special Fuse-Links in other or
special dimensions. If you have a particular applicaiion that
requires

special fuse protection problems, simply ask the EFEN team, we
are there for you!
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CIIACHK C U3NUTBAHUATA
HA TOKOOTPAHHYABALIH IPEATIA3HTEIH CPEJHO HATIPEHKEHNE
1A BCHYKH BHAOBEC MPEATAsHTeNH

M3muTBane ¢ NOBMILEHA TEMIIEPATYpa H H3MepBaHe pasceliBaHaTa MOHIHOCT
H3nuTBaHe Ha U3KIIOUBAHE ‘

Vl3muTanus 3a BpEMe-TOKOBa XapaKTepHCTHKA

. XapakTepHCTHKA Ha [PCKBCRAHE

Hsnursade Ha CTpaiKbpa
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Hdexnapauua Ha npoussoauTen

Jen s A
IIpecod om auauiicku_esux
Mpopykr: EFEN HV npegnasuren
CraHpapr: IEC 60 282-1, EN 60 282-1, VDE 0670 T4

Mpoussoguren: EFEN GmbH

MorebLpxaeHMe: C HacTOSALOTO NOTBbPXKAaBaMe ,4e NMocoYeHuTe No-rope HV
NpeAnasuTeny ca TUNOoBO TECTBaHu ChIIIacHo NO-TOpEe cnoMeHaTuTe
cTaHgapTu.

OcBeM TOBa, U3BbLPLUBAME M3NUTaAHKWA CBLP3aHU C NPOM3BOACTBEHUA NPoLeC.
Te ca BaszupaHu Ha CTaHAapT U cneuudukalimy Ha Halata cuctema 3a
( ynpasfeHne Ha kauecTBoTo. TecToBeTe rapaHTupar fnocToRHHO KaHECTBO Ha
npeanasutenute HY Ha EFEN . Tesu TecToBe C& CbCTOAT OT:
- WsnurBaHe Ha XepMeTU4HOCT,
- WManutBaHe 3a KayecTBOTO Ha MACHKA,
- KoHTpon Ha 3anbnBaHETO C fACHK;
- WsmepBaHe Ha CTYAOYCTONUMBOCTTA;

- WanuTBaHe Ha maTepuana,BKil. Ha NOBBLPXHOCTTE, w\
’ - OTnevarTBaHeTo;
- OnakoskaTa,
( | pZ s

7

CnaBa ®acTt MakcumunuaH bepkec 26.11.2015
PrkoBoguten VIHXeHepHN NPpUNoxeHus HeHepHU NpUnoXeHns
Mognucu : Oata

Dara: 26.11.2015 . ' E F E N GmbH * Schlangenbader Str. 40 » 66344 Eltville Tel.

Agtop/3arnagwe \ +49 (6129) 46 0 « E-Mail: efen@efen.de * www.efan.com
~ ‘Technical changes reserved.

/} y ' , y | - | ' .. . \{79 -






Declaration of manufacturer

Product: EFEN HV fuse-links

Standard: IEC 60 282-1, EN 60 282-1, VDE 0670 T4
Manufacturer: EFEN GmbH

Confirmation: We hereby confirm that the above mentioned HV fuse-links are type tested ac-
cording fo the standard mentioned above. .
Furthermore, we perform tests associated with the manufacturing pro-cess.
They are based on standards-specifications and specifications of our own quali-
ty management. The tests ensure a constant quality of the EFEN HV fuse-links.
Those tests consist of:

» Tightness Test

» Sand quality Test Y/\
+» Sand filling

+ Measuring of the cold resistance

» Material Test incl. the surface

» Printing

» Packaging

Slava Fast Maximilian Berkes 26.11.2015
Head of Applications Engineering Applications Engineering
Signatures - ~ Date

o

Date: 26.11,.2015 E FE N GmbH * Schlangenbader Str. 40 « 65344 Eltvllle Tel. - Page; i1
Author/Tit} +49 (6129) 46 0 + E-Mail: efen@efen.de + www.efen.com ?
7 : Technical changes reserved, .= g ‘2 il






Wpvregbore A5,

/
EFEN Type Test Report
Lab.-No. 01155 Sheet 1 of 2
1. Object
* Current-limiting. high-voltage fuse-links
Class: Back-up
Sttiker: “medium” _ )
Type: HH-S1 6/12kV 1A/ 2A 1 4AFC TB ULA 292/56
fdent-No.. 87220.0019 / 67220.0029 / 67220.0049
Rated voltage 6/12 kV
Rated current 1A | 2A 4 A
Rated maximum breaking current 63 kA
Rated frequency 50 Hz
Rated minimum breaking current 4A | 1B6A | 22A
(i 2. Reason for test
Type test according to JEC 60282-1 (VDE 0670 Teil 4). 1998-02 g\
3, Tests performed K
3.1 Temperature-rise tests and power-dissipation measurement N
Rated current N 1A | 2A l 4 A
Test laboratory EFEN Priiflabor Eltville s
Test result: A8y, " 2K 3K - BK
Test result: P at 50% I; 0,39 W 0,63 W 1,38 W _ §
"o [at100% ! 1,6 W 2,12 W 5,88 W A\
EFEN Lab-No. 01124 01125 01126 o
Test passed Yes Yes Yes
W permissible temperature rise; 65 K \
(‘_ 3.2 Breaking Test: Test Duty 1
Rated current 1A 2A | 4A -
Test Laboratory / Document No KEMA / 719-00
Test circuit applied voltage: U 10,6 KV
Test circuit prospective current | 64 kA
EFEN Lab-No. 01071 .
Test passed Yes I Yes | Yes
EFEN GmbH : -
e —-Pestfach—125443-65332_E5tvll!agil‘el._ODQQ_(D)ﬁ:IzQAﬁ;Oj_ax 46222 e-Mail: efen@efen.com_Intemet; www.efen.com ) _ _
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EFEN Type Test Report

Lab.-No. 01155 | Sheet 2 of 2
3.3 Breaking Test: Test Duty 2

Rated current 1A I 2A | 4 A
Test Laboratory / Document No : FGH /L 00055 1E

Test clrcuit applied voltage U 10,58 kV 10,54 kV 10,47 kV
Test circuit prospective current | 99 A 172 A 247 A
EFEN Lab-No. : 00185 -

Test passed Yes | Yes | Yes
3.4 Breaking Test: Test Duty 3 '
Rated current 1A I 2 A | 4 A
Test Laboratory / Document No, FGH /L 00055 1E

Test circuit applied voltage: U 12,07 kV 1214 kV | 12,05 kV
Test circuit prospective current | 141A . 15,5 A 222 A
EFEN Lab-No. 00185 ‘
Test passed Yes | Yes - | Yes

3.5 Tests for time-current characteristics
Test Laboratory: EFEN Priflabor Eltville
EFEN Lab-No: 01168
Test passed

3.6 Cut-off characteristics
EFEN Lab-No: 01170

3.7 Test of strikers
Test result; 0,83 J => Type medium
Test Laboratory: EFEN Priiflabor Eltville
EFEN Lab-No: 03088
Test passed

4, Test results

The products passed the type tests according to [EC 60 282-1 and VDE 0670 Tall 4
respectively at KEMA, FGH and EFEN test laboratories. '

All requirements are fulfilled (see 3.).

370/65
2004-11-18

| zm//m?zz

Test Engineer

e~

EFEN GmbH\

p
—Pestfaeh—'!QéFD-Bﬁ?g ;—étvllle-_Iel..Dﬂég.(D)ﬁJZBAﬁ;Oﬂx 46222 e-Mall: efen@sfen.com _Intemet: www.efen.com
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EFEN . Temperature-rise tests and power—dissipatiori measurement
WICKHMAEN GRUPPE . HH"S[6/12kV1AFCTBULA292/56 |

Lab.-No. 01124 Sheet 1 of 2

1. Type " HH-S!6/12KV 1A FC TB ULA 292/56
Order-No.: 67220.0019

2. Reason for test
Temperature-rise tests and power-dissipation measurement
3. Tests performed / measurements
Measurement of temperatures, of voltage drop across fuse-link and power

dissipation at different operating currents.

4. Applied standards

( ,
‘ JEC 602821 1998-01 . VDE 0670 Teil 4 Abs. 12 02/98
5. Test-laboratory, period of time
EFEN Priflabor Elt\)ille. 10/04/2000 — 10/12/2000
\
8. Arrangement of the equipment \
The high-voltage fuse-link is mounted vertically in a fuse-base, with the striker-pin }I
at the top.
The size of bare copper conductors is 25 mmZ, :
Temperatures are measured at the fuse contacts (top and bottom), in the middie of \
the fuse with thermocouples and are recorded. :
' The test currents are recorded.
(

7. Inspection and test sequence

The fuse-link was loaded with test currents 1= 0,5 A and I=1A

Test current [[A] | Comments
0,5 50% rated current
1,0 Rated current

Temperatures are measured at the fuse contacts and in the middle,_bf'the tube v‘vith.

thermocouples. . g
Calculation of power dissipation from recorded voltage drop and recorded test

current. _ -
Calculation of resistance depending on the currents.

| (\ﬂﬂ )

EFEN GHbH W | - |
Postfach 1254 - D-65332 Eltville - 1. 0049 {0) 6129 46-0- Fax 46222 - e-Malil: efen@efen.com - Internet: www.efen.com
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EFEN Temperature-rise tests and power-dissipation measurement
WIORRAKH GRUPFE HH-S1 6/12kV 1A FC TB ULA 292/56
Lab.-No. 01124 Sheet 2 of 2
8. Results
Type: HH-S1 6/12kV 1A FC TB ULA 292/56
ch]di 15622 mQ
8.1  Temperature rise test
Temperature Temperature rise " [nformative
l Samb. 8 top 9 boltem 19'perm. Al top A‘gbottom AS perm, ‘gcenter Scenter
[Al | I°Cl | [°Cl | I'C] | I°Cl] K] K] (K] ['Cl | K]
0,56 | 20 | 21 21 105 1 1 65 .22 2
1 21 23 23 105 2 2 65 25 4
8.2  Power dissipation and resistance of the iest object at defined currents.
I Pa [ Utuseink R
(Al | W] [V] [mQ)
0 0 0 16522
0,51 0,39 0,77 1540
1 1,6 1,60 1600
9. Evaluation
The product passed the temperature-rise test acc. to IEC 60 282-1 and
VDE 0670 Teil 4 respectively.
372123
06/06/2001
est engineer ' ~ Head of laboratory
i \ /,
FEN GmbH

Ny

ostfach 1254 « D-85332 Elville « Tel. 0048 {0) 6129 46-0 - Fax 46222 + e-Mail: efen@efen.com - Internet: www.efen.com




| Temperature-rise tests and power-dissipation measurement
Exﬁ E M . HH-SI 6/12KV 2A FC TB ULA 202/56

Lah.-No. 01125 : Sheet 1 of 2

1. Type HH-SI 8/12kV 2A FC TB ULA 292/56
Order-No.: 67220.0029

2. Reason for test

Temperature-rise tests and power-dissipation measurement

8.  Tests performed / measurements

Measurement of temperatures, of voltage drop across fuse-link and power
dissipation at different operating currents. '

4. Applied standards
IEC 602821 1998-01 VDE 0670 Teil 4 Abs, 12 02/98

5. Test-laboratory, period of time

EFEN Priflabor Eltville, 10/04/2000 — 10/12/2000

6. - Arangement of the equipment

The high-voltage fuse-link is mounted vertically in a fuse-base, with thie striker-pin
at the top.

The size of bare copper conductors is 25 mm?. :

Temperatures are measured at the fuse contacts (top and bottom), in the middle of
the fuse with thermocouples and are recorded.

The test currents are recorded. :

7. Inspection and test sequence

The fuse-link was loaded with test currents 1= 1,0 Aandi=20A

Test current |[A] |Comments
10 50% rated current
2,0 Rated current

Temperatures are measured at the fuse contacts and in the middle of the tube with
thermocouples, ' S
Calculation of power dissipation from recorded voitage drop and recorded test
current. ' 3
~Calculation of resistance depending on the currents.

P 7

| Wir
EFEN GmbH iy,

Postfacrpzs_tj;-_l}ﬁggﬁz Ettville ¥Tel. 0049 (0} 6129 46-0 - Fax 46222 - e-Mail: efen@efen.comm - Internet: www.efen.com
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8.2  Power dissipation and resistance of the test object at defined currents.

EFEN Temperature-rise tests and power-dissipation measurement
Wiekwinn enurre \ HH-SI 6/12kV 2A FC TB ULA 292/56
Lab.-No. 01125 Sheet 2 of 2
8. Results
Type: HH-S1 6/12KV 2A FC TB ULA 202/56
: Reolg: 510 mQ
8.1 Temperature rise test
Temperature Temperature rise 'Informative
} 9 amb, S top 5 Sperm. AS top A‘gbottom A3 pent. Scenter Scenter
Al | I°C] | I°Cl | potom [ [*C] | [K] K] [K] [°’C] | [K]
1 21 22 22 105 1 1 85 23 2
2 18 21 20 105 3 2 65 24 6

| P | Utuselink R
Al | W] Vi M
1 0,53 0,63 530
2 2,12 1,06 530
9. Evaluation

The product passed the temperature-rise test acc. to IEC 80 282-1 and
VDE 0670 Teil 4 respectively.

372123
06/06/2001

JH o

Test engineer

0Q_ g

Head of laboratory

| k"‘x~ - o

-~

Veren GmbH -

LA
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EFEN . Temperature-rise tests and power~drssrpatlon measurement
WICKUANN GRUPPE e - HH-S! 8/12kV 4A FC TB ULA 292/56 .

Lab.-No. 01126 Sheet 10f2

1. Type HH-S1 6/12kV 4A FC TB ULA 292/56
Order-No.: 67220.0049

2. Reason for test

Temperature-rise tests and power-dissipation measurement

3. Tests performed / measurements

Measurement of temperatures, of voltage drop across fuse link and power
dissipation at different operating currents.

4, Applied standards
IEC 60282-1 _' 1998-01 . VDE 0670 Tell 4 Abs, 12 02/98

B. Test-laboratory, period of time

EFEN Priflabor Eltville, 10/04/2000 — 10/12/2000 7 g

8, Arrangement of the equipment

The high-voltage fuse-link is mounted vertically in a fuse-base, with the striker-pin \\\
at the top.

The size of bare copper conductors is 25 mm?2,
Temperatures are measured at the fuse contacts (fop and bottomy), in the middle of - 3.
the fuse with thermocouples and are recorded. Y
The test currents are recorded.

7. Inspection and test sequence

The fuse-link was loaded with test currents | = 2,0 Aand [=4,0 A

Test current |{A] | Comments
2,0 50% rated current
4,0 Rated cuirent

Temperatures are measured at the fuse contacts and in the middle of the tube with
thermocouples.
Calculation of power dissipation from recorded voltage drop and recorded test

current, C :
Calculation of resistance depending on the cutrents.

rrn
EFEN GmbH

Postf ch1254 - D=65332 Elt\nlle Tel. 0049 (0) 6129 46-0 - Fax 46222 - e-Mail: efen@efen.com « Internet: wwwefen com




Temperature-rise tests and power-dissipation measurement

The product passed the temperature-rise test acc. to IEC 60 282-1 and

VDE 0670 Teil 4 respectively.

372123

06/06/2001

Test engineer

CNOO_9,

Head of laboratory

EKEEH HH-SI 6/12kV 4A FC TB ULA 292/56
Lab.-No. 01126 | Sheet2 of 2
8. Results
Type: HH-S1 8/12kV 4A FC TB ULA 292/56
Rco[d: 338 mQ
8.1  Temperature rise test
Temperature Temperature ﬁsé " Informative
[ S amb. 3 top 9 Sperm. A8 top A\(}botmm AS" perm. Scenter Yeenter
[Al | I°C] | I°C] | potem | [°C] | [K] [K] [K] [’Cl | IK]
2 18 20 20 105 2 2 65 22 4
4 18 24 22 105 6 4 65 31 13
8.2 Power dissipation and resistance of the test object at defined currents.
I Py Utuse-link R
(Al | W] V] [MQ]
2 1,38 0,69 350
4 5,88 1,47 368
9. Evaluation

&

ééFEN GmbH

Postfach 1954 - D-65332 Eltville - Tol. 0048 (0) 6129 46-0 - Fax 46222 +"e-Mall: efen@efen. com - Internet: www.efen,com
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KEMAZ

\

HIGH~POWER LABORATORY -
Utrechtsewsg 310 — 6812 AR Ammhem -- The Netherlands 71 9 00

REPORT OF PERFORMANCE

CLIENT EFEN Elakirotechnische Fabrik GmbH,
s Eltville am Rheln, Germany .
MANUFACTURER EFEN Elektroteshnische Fabrik GmbH,

Eltvile am Rhealn, Germany

APPARATUS Current limiting fuses

DESIGNATION HH—8I 6f12kV FC TB 292/661 ~2 — 4 ~ 8.3 ~ 10 ~ 16 ~ 20 ~ 25 ~ 31.65A

SERIAL No, 67220.0010, 67220.0020, 67220.0040, 67220.0080, 67220,0100, 67220.0160, 67220.0200, 67220.0250 and
672200320,

HATINGS ASSIGNED BY THE MANUFACTURER

Voltage 12 kv

Current {1-2-4-63-10~16~20~256~3156 A(Y)

Frequancy 50 Hz

Breeking capacity at 12 kV ' 63 kA

Series i

Class Baclk--up

(1) The fuse—links 20 ~ 256 ~ 31.5Aferm a homgeneaus saries In accordance with Sub-clause 13.3.1 of [EC 80282--1. »

‘The tests have been carried out striclly In accordancs with {EC 60282~1, Sub~clause 13 (Test~duty 1}.
The apparafus has complled with the relavant raquiremants,

Date of tasts 22nd November 2000

The performancs of the apparatus tested and the chservations made during the tests have bean recorded In the tablas with test results
and the osclllograms

“THIS REPORT CONSISTS OF:

Pages 11
Clroutt dlajrams 1
Osclllograms 25

[rawings 13

atlon shaet B70E

® Qopyright: Publication or raproduction of itia contants of this rapert In any other form than
a complela copy ta tha letter, Is not ellowed without aur wiittan consant, - -

KEMA Nederlang B.V.

AL nss ' _ _
ManaQer High—Power Laboratory

Arnhem, 27th February 2001
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"FGH _
Engineering & Test GmbH H

Mannheim-Rheinau, Hallenweg 40 | ‘ =

Bl
™

Accredited testing laboratory to DIN EN 46001 for subject

Test Report I O L 1 o
R DAT-P-403/00-10  High- .
No. L 00055 g~ 0 Highuolene tesios
Duly signed copy 1E
Reference: 114-00/816...824, 1009...1017, 1047...1071
Apparafus: Current-limiting fuse-link
' Types: @) HH-SI6/2kV 1A FC TR 292/56, Ident-No.: 67220.0010
b) HH-816/12kV 2A FC TB 282/66, ident-No.: 67220.0020
¢) HH-516/12kV 4AFCTB 202/56, Ident-No.: 67220.0040

d) HH-816/12kV 6,3A FC TB 202/58, Ident-No.: 67220.0060
e) HH-SI 8/12kV 10A FC TB 292/56, Ident-No.: 67220,0100

Rated voliage: i2 kV _ .
Rated current: a)1A b)2A c)4A d)63Ae)10A
Class: Back-up

WManufacturer: EFEN Elektrotechnische Fabrik GmbH,
Postfach 12 54, D-65344 Eitville, Germany

Customer: EFEN Elektrotechnische Fabrik GmbH,
Postfach 12 54, D-65344 Eitville, Germany

Test Speacification:  |EC 60282-1 (1998-01), Ed.4.2

Tests performed: Breaking tests: ) i

Test duty 2:
Verification of the operation with prospective current 12 at which current limiting
occurs when a high level of energy Is stored in the inductance of the circuit,

Test duty 3: _
Verification of the operation at the rated minimum breaking current.

Test Resulis: - During the breaking tests performed'. the tested fuse-finks fully complied wiih the
standard conditions of behaviour with respect to breaking capacity.

Mannheim, October 6, 2000 FGH Englneoring & Tes}

Wa

Place and date of fest:  LPF Mannheim-Rheinau, September 25, 28 and 29, and October 4, 2000

vy

/Z/

Number of shesfs: 58

. ' ‘This report may onl(beﬁeﬁcimplete and unahridged. Photographs and drawings mu'st bear the FGH-stamp.
C— = §i--
] gy T
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FGH Engineering & Test GmbH
No. L. 00055 Sheet 17
FUSE-LINKS - BREAKING TESTS
Tested fuse-link Ur [kV] Ir [A] Type
12 1 HH-8I 6/12kV 1A FC TB 292/56
67220.0010

Test-no. | 114-00/ 1047 | 1048 | 1049 | 1050
Specimen . ‘ No. 001436 | 004437 | 001438
Resistance mQ 1617 | 1524 | 1521
Test-duty (according to IEG 282-1) 2 2 2 2
Power factor of the test cireuit . cosg| | 0.0 010 | o010 | oo
Prospective breaking current (RMS) A 98.1 99.0 98.8 98.8
Making angle after voltége Zero “el 11.1 10.3 9.9 g2 |
Pre-arcing / Melting time tm ms | 3.50 3.46 3,53
Melting current Im A 92.0 92.4 92,6
Pre-arcing Joule integral A% | 7.64 7:56. 7.65
Cut-off / Let through current g | A 165 167 166
Arcing time fitg { ms 6.81 572 5.80
Arcing Joule Integral A%s 83,7 671 | 67.3
Arcing time until breaking by the circuit breaker ms - - -
Max. switching voltage Ug kv 47.0 45.8 44.6
Power frequency recovery voltage Uy | kV | 10.48 10.58 10.66 10.55
Maintalning voltage after breaking s 260 260 >60
Test result:
Fuse operated correct : o y/n yes yes .yes ]
Switching voltage ug < permissive value ) yin yes yes yes
Current limiting: {l4 < Letdthrough characteristic) y/n - - -
Reguirement for [2: imft =0.85...1.06 infl 0.93 0.4 [ 094
Emission of flames or sand yin | no no no
Damages (external) ' . y/n no no no

- Operation of striker correct yin yes yes yes




FGH Engineering & Test GmbH ¢

No. L. 00055

Sheet 18
FUSE-LINKS - BREAKING TESTS
Tested fuse-ink Urikv]  IFIA] Type ‘
12 1 HH-8! 6/12kV 1A FC TB 282/56
67220.0010
Testno, - 114-00/ 1069 1070 1071
Specimen No. 001440 | 001441
Resistance mQ 1485 1490
Test-duty (according to IEC 282-1) - .3 3 3
Power factor of the test circuit COS @ 0.57 0.57 0.57
Prospective breaking current (RMS) A 14.1 1414 14.1
- Maintained 6urrent Mth at A
low voltage source at A
Time of current-interruption wﬁi!e switching over ms
from low voltage to high voltage circuit
Pre-arcing / Meiting time tm ms - 68.5 58.5
Pre-arcing Joule Integral Als 12.5 10.5 \
Arcing time LB s 2,710 0.527
Arcing Joule Integral A%s 384 99,3
Arcing time untif breaking by the circuit breaker ms - -
Max. switching voitage Ug kv 17.2 19,8
Power frequency recovery voltage Uy [ kv | 1207 12,06 | . 12.06
Maintaining voltage after breaking s 260 =60
Test reéult:
Fuse opérated correct yin yes yes
Switching voltage ug s'permissive vqlue yin yes yes
Emission of flames or sand yin no ‘ho
Damages (external) yin- no no
Operation of striker correct yin yes yes
Remark: i
Test-no. 144-00/1070: Up to approx. 15 s after the current interrﬁption the striker was clowing.~
/
N
_—

L &8 -




FGH Engineering & Test GmbH
No. L 00055 - ~ Sheot 19
FUSE-LINKS - BREAKING TESTS
Tested fuse-link Ur kv) Ir[A] Type .
12 2 HH-8I 6/12kV 2A FC TB 292/56
67220.0020 ’
Test-no, | 114-00/ | 1052 | 1054 | 1085 | 1086
Specimen . - . No. 001444 | 001445 | 001446
Reslstance me| 510 512 510
Test-duty (according to |EC 282-1) 2 2 2 2
Power factor of the test circuit COS o 0.08 0.09 0.08 .09
Prospective breaking current (RMS) A 172 172 172 172
Making angle after voltage zero 1 e 8.0 9.3 9.2 7.8 :
Pre-arcing / Melting time _ tm ms 3.60 3.61 3.65 (
Melting current im Al 167 168 166
Pre-arcing Joule Integral . s 26,2 25.3 24,7
Cut-off / Let through current ig A 280 267 273
Arcing time g | ms 841 | 749 | 783
Arcing Joule Integral ] A% 355 257 290
Arcing time unti} breaking by the circuit breaker ' ms - - .
Max. switching voltage Ug kv | . 22.3 32.9 25,2
Power frequency recovery voltage Uy kV 10.54 10.54 10.54 10.52
Maintaining voltage after breaking . s > 60 > 60 260
Test resuit: ' ' .
Fuse operated correct y/in yes yes yeé (
Switching voltage ug < permissive value yin ' yes yes yes
Current limiting: (ig = Let-through characteristic) yin - - -
Requirementfor12: /i = 0,85...1.06 I 097 | 098 | o097
Emission of flames or sand yin - no no no
Damages (external) yin _ "~ ho no no
Operation of striker correct | y/n yes yes yes
I




FGH Engineering & Test GmbH
No. L 00055 | Sheet 20
FUSE-LINKS - BREAKING TESTS
Tested fuse-link Urkv]  Ir[A] Type ‘
12 2 HH-S1 6/12kV 2A FC TB 292/56
67220.0020
Test-no. 114-00/ 1063 1064 1065
Specimen No. 001447 | 001448
Resistance me _ 510 614
Test-duty {according to IEG 282-1) ] B 3 3
Power factor of the test circuit cos 9 0.56 0.56 0.56
Prospective breaking current (RMS) A 15.5 15.5 15.6
Malntained current with at A
low voltage source at A
Time of current-interruption while switching over ms
from low voltage to high voltage circuit
Pre-arcing / Melting time tm s 0593 | 1.540
Pre-arcing Joule Integral Als’ 142 371 N
Arcing time tg | ms 483 | 407 \
Arcing Joule Integral A%s 108 | 951 \| O
Arcing time until 'breaking by the clreuit breaker ms - - \
Max, switching voltage Ug kv 17.3 17.4
' Powe;‘ frequency recovery voltage UQ kv | 12.08 12.07 12.14
Maintainin'g voltage after breaking s 260 =60
Test result: -
Fuse operated correct yin yes yes
Switching voltage ug = permlssive value yin yes ves
Emission of flames or sand y/n no no
Damages (external) yin no no
Operation of striker correct yin yes yes
AN




FGH Engineering & Test GmbH

No, L. 00055 Sheet 21
FUSE-LINKS - BREAKING TESTS
Tested fuse-link Ur [kV] ir[A] Type
12 4 HH-8I 6/12kV 4A FC TB 292/56
' 67220.0040 .
Testno. T 114-00/ 1067 | 1058 | 1058 | 1060
Specimen R No. 001463 | 001464 | 001465
Resistance mQ 341 342 | 34
Test-duty (according fo IEC 282-1) 2 2 2 2
Power factor of the test circuit cos ¢ 0.87 |. 0897 0.97 0.97
Prospective breaking current (RMS) A 248 247 247 247
Making angle after voltage zero °el 8.9 8.5 8.9 8.7 ( )
Pre-arcing / Melting tme ty | ms 368 | 368 | 361 |
Meiting current m | A 244 238 242
Pre-arcing Joule Integral A%s 54.8 51.2 53.4
Cut-off / Let through current Iq A 373 368 372
Arcing time ‘ fig | ms 8.12 7.80 7.87
Arcing Joule Integral ‘ A%s 629 550 573
Arcing time until breaking by the circult breaker ms - - -
Max. switching voltage . Uug kv 26.0 - 28.0 23.7
Power frequency recovery voltage Uy kV- 10.53 10.47 1047 10.47
Maintaining voltage after breaking 8 =60 =60 =860
Test result: _
Fuse operated correct y/n yes yes yes
Switching voltage ug < permissive value y/n yes . yes yes
Current imiting: (ig < Let—thréugh characteristic) yin - - -
Requirementfor 12 i/l = 0.85...1.06 iyl 008 | 086 | 0.8
Emission of flames or sand yin no no no
Damages (external) yin no no no
Operation of striker correct y/in yes yes _yes




FGH Engineering & Test GmbH

No. L 00055 Sheet 22
FUSE-LINKS - BREAKING TESTS
Tested fuse-link Urlkvl  IrfAl CType
_ 12 4 MH-SI 6/12kV 4A FC TB 282/56
67220.0040

Test-no. 114-00f 1066 1067 1068
‘Specimen ' No. 001466 | 001467

Resistance mo 339 343

Test-duty {according to IEC 282-1) 3 3 3

Power factor of the test circuit cos o 0.57 0.57 0.57

Prospective breaking current (RMS) A 222 222 22.2

Maintained current with at A )

low veltage source af A

Time of current-interruption while switching over ms '
from low voltage to high volitage circuit \
Pre-arcing / Meliing time tm ] 0.556 0.728 \ \
Pre-arcing Joule Integral A’s 273 366 A
Arcing time g | ms 130 139 Y
Arcing Joule Integral A% 626 | 668

Arcing time until breaking by the clrcuit breaker ms - - \
Max. switching voltage Ug kv 17.14 17.2

Power frequency recovery voltage Uy | kV | 1205 12.06 12.04

Maintaining voltage after breaking s 260 =680

Test resuit: .

Fuse operated correct y/n yés yes

Switching voltage ug < permissive value yin yes yes

Emission of flames or sand y/n no no

Damages (external) _ yin no no

Operation of striker correct yin yes yes

" Remarks:

Test-no. 114-00/1067. A restrike with current duration of 49 ms, 48 s after first break (see sheet 50 and

52).




Time-current characteristics of H.V. back-up fuse-links
EFEN with ULA (controlled power dtsmpahon) -

Lab.-No. 01168 6/12kV-1 A - 200 A acc. to IEC 80282-1 / VDE 0670 Teil 4

Order-No.: 67220.0019 - 67220.2009
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Lab.-No. 01170 6/12kV 1 A-200 A acc. to IEC 60282-1 / VDE 0670 Teil 4

Cut-off characteristics of H.V. back-up fuse-links

with ULA (controlled power dissipation)

Order-No.: 67220.0019 to 67220.2009
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Exﬁ ..Eu H : Test of striker according to |EC 60282-1
81902.0100 striker, typ medium, 30mm

Lab.-Nr. 03 088 Seite 1von 4
1. Type HH — fuse Iink. with striker 81902.0100(3) (duration 30mm)
2. Reason for test

Test of Strikers

. 3. Tests performed / measurements

<

I. measurement of the duration of travel '

II. measurement of the force-travel characteristics and caleulation of the striker
energy actuated by the spring

IN. Verification of the withstand force according to applied standard (4)

4. Applied standards
IEC 60282-1 2002-01 VDE 0870 Teil 4 Abs. 12  02/98

4.1  standard in detail regarding strikers

|
, 0 A 8 C
| NN
— N ™~ ™
J_J - vy ~
|
s 03
OA — Free fravel - No energy output speclfied.
AB -~ Further travel durlng which energy must be dslivered,
0B -~ Minimum actual travel.
OC -- Maximum actual travel, -
CB — Magimum permitted return travel under withstand force {when applicable}. .
Mechanical characteristics
Values of Actual travel
Type Energy Free Further travel during ' Mintmum Maximum
travel |which energy mustbe ] Min. Max. |withstand force | "duration of
: Helivered . travel
(0A)* . (AB)* (OB)* (0C)* (see note)
o mm mm mm mm N ms
Light 0,3 + 0,25 2 8 16 |* 30 | Notappiicable ..100
Medlum 1£05 4 16 20 40 - 20 . 100 -
Heavy 241 4 ;) 10 16 40 100
* See figure 12, - .
NOTE - Duration of travel Is defined for actual fuse-links as the time from commencement of arcing to {he time
vwhen traval OB Is reached. For dummy fuses It Is the thme from application of vollage untll travel OB Is reached.

R

EFEN GmbH

Postfach 1254 - D-65332 Eltvilie - Tel, 0040 0) 6129 46-0. Fax 48222 - e-Mail: efon@efen,com - Internet: www,efen.com




=N
Exﬁu aRuerE e - Test of striker according to IEC 60282-1

81902.0100 striker, typ medium, 30mm :
Lab.-Nr. 03 088 Seite 2 von 4

5. Test-laboratory, period of time
EFEN laboratory Eltville, 4.12.2003
B. Arrangement of the equipment

I. The tested fuse fink is fixed in a fuse-base. An NC (normally closed) switch will
be opened if the striker has travelled 30mm. Current, Yoitage and the NC switch
are recorded by an digital oscilloscope. :

il. & lll. The force-travel characteristics will be measured by an approved force
meter*. For this measurement the striker will be prepared with an scale indicator for
measuring the travelled way in mm,

*Zwick Z2.5 / TN1S Material testing device
7. Inspection and test sequence
. Intact striker circuit is tested with current < 10A and voltage < 15V. \

Il. Current, voltage and the NC switch are recorded.
IIl. Force of striker is measured at Positions: 0, 10, und 20mm.

The Position of the Striker Is measured af the minimum withstand force of 20N. , l
8. Results
1. measurement of the duration of travel
v
duration of travet| Current Voltage ‘
Sample 1 5ms I _98A | < 15V
Sampie 2 2ms 11,7A <15V
Sample 3 4 ms : 10A <15V
Sample 4 Gms __ 99A - <15V
EFEN GmbH

. Postfach 1254 » D-85332 Eltville - Tel, 0049 (0} 6129 46-0 - Fax 46222 - e-Mail: efen@efen.com - Internet; www.efen.com

[ - = YA



= FEN

WICKKANRNR @

RUPPE

Lab.-Nr. 03 088

: Test of striker according to |EC 60282-1

81902.0100 striker, typ medium, 30mm

Seite 3 von 4

I measurenient of the force-travel characteristics and calculation of the striker energy

IMI. Verification of the withstand force of 20N at Position =20mm

Sample 1 Sample 2 Sample 3
Position | Length / mm |Measurem, 1 [Measurem, 2| Measurem. 1 { Measurem, 2 Measurem. 1|Measursm. 2  Average:
o] 0 77 76,8 86,5 81,7 78 78 79,5
A 4 66,5 66,4 67,5 67,4 71,7 69,7 68,2
B 20 37,7 36,1 33,7 33,1 36,2 36,5 35,6
Energy / J: 0,83 0,82 0,81 0,80 0,86 0,85 0,83
 (F+ Fy)xAB _ _ N .
Energy = 5000 Energy|lJ]; EIN]; Fo[N; AB[;nm],
£
vt
80
70 \\
o l\\
50 : N
40 1 \—\
30 ] AN
2 \\
10 -
0 4 s B S EEERT IS NPIRPRIN 2 S SFE
: 0 30 —» 35
o 5 1 15 20 25 s [mm]

Postiach 1254 - D-65332 Eltville - Tel. 0049 (0) 6129 46-0  Fax 46222 - e-Mall: efen@efon.com - Internet; www.efen.com

Measurement |  Forea/N Length / mm
Sample 1 1 20 274
Sample 1 2 20 27,7
Sample 2 1 20 27,3
Sample 2 2 20 26,9
Sample 3 1 20 28,4
Sample 3 2 20 28,4
“EFEN GmbH
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WIGEMANH GERUPPE

Test of striker according to IEC 60282-1

81902.0100 striker, typ medium, 30mm
Lab.-Nr. 03 088

Seite 4 von 4
9. Evaluation
Energy ‘ Further travel Actual travel Minimum travel force
Free during which :
travel 1 cnergy must Specified
Type Actual | Specified | — | bedelivered | Actual value Actual | Specified
value value OA 2B value | Min. | Max, value value
. 0B | OC
J mm mm mm: N
Medium | 083 | 1205 4 16 80 [ 20 | 40 366 | "20

i Measured duration of trave! < maximum duration of travel (100ms)
[l. striker energy is Medium 1J +-0,5 J

1. Verification of the withstand force proofed that the striker has the necessary force.

The striker full fills all Requirements of striker Type medium according to
IEC 60282-1 2002-01; VDE 0670 Teil 4 Abs. 12 02/98

370/65

2004-03-28

Y
A

s

P

/. fa,,_c,/éi/ jpn

Test engineer

4% £ agan BN Head of Laboratory-

AN

EFEN GmbH
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EFEN Type Test Report

Lab.-No. 01156 Sheet 1 of 2
1. Object

Current-limiting high-voltage fuse-links

Class: ' Back-up '

Striker: - "medium” S

Type: i HH-SI1 6/12kV 6,3A / 10A FC TB ULA 202/56

ldent-No.:. ~ 67220.0068 / 67220.0109
Rated voltage 6/12 kV
Rated current , 6,3 A | 10 A
Rated maximum breaking current - B3KA
Rated frequency 50 Hz
Rated minimum breaking current 30A | 42 A

2. Reason for test

Type test according to IEC 60282-1 (VDE 0670 Teil 4): 1908-02

3, Tests performed

3.1 Temperature-rise tests and power-dissipation measurement

Rated current 6,3A | 10 A
Test laboratory EFEN Priiflabor Eltville
Test result: A8, » 7K 12 K

. at 50 % | 1,0W 3,6 W
Testresult: Py 1100 %1, 83 W 163 W
EFEN Lab-No. . 01127 01128
Test passed Yes Yes

U permissible temperature rise: 65 K

3.2 Breaking Test: Test Duty 1

Rated current 8,3A | 10 A
Test Laboratory / Document No A KEMA / 719-00

Test circuit applied voltage: U ' 10,6 kV

Test circuit prospective current | ' 64 KA

EFEN Lab-No. 01071

Test passed ' Yes l Yes

NS

EFEN GmbH

Postfach-1264 D-65332 Eltville  Tel, 0049 (0) 6128 46-0 Fax 46222 e-Mall: efen@sfen.com Internet: www.efen.com




EFEN Type Test Report

WICXRAHNT GRUPPE

Lab.-No. 01156 . Sheet 2 of 2
3.3 Breaking Test: Test Duty 2

Rated current 6,3 A | 10 A
Test Laboratory / Pocument No |- FGH /L 00055 1E

Test circuit applied voltage U 10,47 kV 10,54 kV
Test circuit prospective current | 319 A 435 A
EFEN Lab-No. 00185

Test passed Yes | Yes
3.4 Breaking Test: Test Duty 3 :

Rated current 6,3 A | ._10A
Test Laboratory / Document No. FGH/ L. 00055 1E

Test circuit applied voltage: U 12,2 kV 12,2 kV
Test circuit prospective current | 29,5 A : 419 A
EFEN Lah-No. : 00185

Test passed Yes | Yes

3.5 Tests for time-current characteristics
Test Lahoratory: EFEN Priiflabor Eltville
EFEN Lab-No: 01168
Test passed

3.8 Cut-off characteristics
EFEN Lab-No: 01170

3.7 Test of strikers

~ Testresult; 0,83 J => Type medium
Test Laboratory: EFEN Priflabor Eltville
EFEN Lab-No: 03088
Test passed

4. Test resulis

The products passed the type tests according to IEC 60 282-1 and VDE 0670 Tell 4
respectively at KEMA, FGH and EFEN test laboratories,

* Allrequirements are fulfilled (see 3.),

3707865

2004-11-18

A.,sw/%agfz/

Test Engineer

lead of ‘agoratory

- EFEN GmbH

Postfach 1254- D-65332 Eliville - Tel. 0049. (0} 8129 46-0 Faxd6222 e- Mall efen@efen.com Indornet: www.efencom . |




EFEN Temperature-rise tests and power-dissipation measurement

WICXMANY BRUPPE

Lab.~-No. 01127 Sheet 1 of 2

HH-SI 8/12kV 6,3A FC TB ULA 292/56

1.

Type HH-SI 8/12kV 6,3A FC TB ULA 292/568
o Order-No.; 67220.0069

2. Reason for test
Temperature-rise tests and power-dissipation measurement
3. Tests performed / measurements
7 ~Measurement bf temperatures, of voltage drop acroés fuse-link and power
dissipation at different operating currents. _ ‘ ..
4, Applied standards : . '
[EC 60282-1 1998-01 . VDE 0870 Teil 4 Abs. 12 02/98
5. Test-laboratory, period of time |
EFEN Priflabor Eltville, 10/04/2000 — 10/12/2000
6.  Arrangemerit of the equipment
The high-voltage fuse-link is mounted vertically in a fuse-base, with the striker-pin
at the top. ’ -
The size of bare copper conductors is 25 mm?. -
Temperatures are measured at the fuse contacts (top and bottom), in the middle of
the fuse with thermocouples and are recorded. .
The test currents are recorded.
7. Inspection and test sequence
The fuse-link was loaded with test currents 1 = 3,15 A and =83 A
Test current 1[A] | Comments
3,15 50% rated current .
6,3 Rated current
Temperatures are measured at the fuse contacts and in the middle of the tube with
thermocouples. ] o L
Caloulation of power dissipation from recorded voltage drop and recorded test -
current. i v . .
Calculatianiof Tasistance depending on the currents.
i ,\v
EFEN GmbH

Posifach 1254 - D-GS;EQ Eltvllle - Tel. 0049 (0) 6129 46-0° Fax 46222 - e-Mall: efen@efen.com'- Intermnet: www.efen.éom




EFEN Temperature-rise tests and power-dissipation measurement
WICKHARN eRuPPE ; - HH-818/12kV 6,3A FC TB ULA 292/56

Lab.-No. 01127 Sheet 2 of 2
8. Results
Type: HH-81 6/12kV 8,3A FC TB ULA 292/56
. Reata: 190 mQ

8.1 - Temperature rise test

Temperature Temperature rise
| 8 amb, $ fop 3 Sparm. A3 top A\g‘boltom AS perm,
[Al | I°C] | I°C] | wottom | [°C] | [K] [K] - IK]
3,161 18 20 20 105 2 2 - 65
6,3 18 25 23 105 7 5 65

8.2  Power dissipation and resistance of the test object at defined currents.

(.
! Pd Ufuse-link i R
Al | W Vi [mQ]
3,151 1,90 | 0,604 192
63 83 1,31 208
9. Evaluation
The product passed the temperature-rise test acc. to IEC 60 282-1 and
VDE 0670 Teil 4 respectively.
372123
06/06/2001
({

QZQLL}U

Test engineer Head of laboratory

EEEN GmbH
~ Pogffach 1264 - D-65332 Eltville - Tel. 0049 (0} 6129 46-0 - Fax 46222 . e-Mail: efen@efen.com - Internet: www.efen.com




EFE N Temperature-rise tests and power—d:SSIpatlon measurement
WICKRANY GRUPPE . HH-SI 6/12kV 10A FC TB ULA 292/56 -

l.ab.-No, 01128 Sheet 1 of 2

1. Type 'HH-SI1 6/12KV 10A FC TB ULA 292/56
T Order-No.: 67220.0109

-2 Reason for test

Temperature-rise tests and power-dissipation measurement

3. Tests performed / measurements

Measurement of temperatures, of voltage drop acrosé fuse-link and power
dissipation at different operating currents. '

4. Applied standards
IEC 60282-1 . 1998-01 . - VDE 0670 Teil 4 Abs. 12 02/98

5. Test-laboratory, period of time

EFEN Priflabor Eltville, 10/04/2000 — 10/12/2000

6. Arrangement of the equipment

The high-voltage fuse-link-ts mounted vertically in a fuse-base, with the siriker-pin
at the top. '
The size of bare copper conductors is 25 mm?.

" Temperatures are measured at the fuse contacts (top and bottom). in the middle of
the fuse with thermocouples and are recorded.
The test currents are recorded.

7. Inspection and test sequence

The fuse-link was loaded with test currents [ =5,0 Aand I =10 A -

Test current [[A] | Comments
50 50% rated current
10 Rated current

Temperatures are measured at the fuse contacts and'in the middle of the tube with
thermocouples.

Calculation of power dissipation from recorded voltage drop and recorded test
current.

Calculation of r¢Sistance depending on the currents.

\

EFEN GmbH
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The product passed the temperature-rise test acc. to iEC 60 282-1 and
VDE 0670 Teil 4 respectively,

372123

06/06/2001

Test engineer

' Head of laboratory

EFEN Temperature-rise tests and power-dissipation measurement
WICKMANN BRUFFE HH-SI 6/12kV 10A FC TB ULA 292/56
Lab.-No. 01128 Sheet 2 of 2
8. Results
Type: HH-81 6/12kV 10A FC TB ULA 292/56
Reoig: 139 mQ2
8.1  Temperature rise test
Temperature Temperature rise " Informative
| S amb. 9 {op 3 3perm. A8 fop ASboﬂom AS perm, Scenter Scenter
[Al | I°C] | I°C] | bottom | [°CI | IKI [K] K] [°Cl [ K
5,0 18 22 21 105 4 3 65 .26 8
10 19 31 27 105 12 8 65 50 31
8.2  Power dissipation and resistance of the test object at defined currents.
| Pd Ufuse-link R
[Al | W] [Vl mQ]
5 3,60 0,720 144
10 | 163 1,63 163
9. Evaluation

EN GmbH
P ch 1254 - D-65332 Eltville - Tel, 0049 (0} 6129 46-0- Fax 46222 a-Mall: efen@efen com - Internet; www.efen.com




KEMAZ
ﬂ .
HIGH-POWER LABORATORY —

Utrechisewag 310 ~ 6812 AR Arnhem — The Netheriands 7 1 9 00

REPORT OF PERFORMANCE

CLIENT _EFEN Eloktrotschnische Fabrik GmbH,
Eitville am Rheln, Germany
MANUFACTURER EFEN Elakirotechnlsche Fabrik GmbH, ’

Eltviiie am Rheln, Germany
APPARATUS Current imiting fuses
DESIGNATION [HH-81 6/12kV FC TB 202/561 ~ 2 ~ 4 = 6.3 ~ 10 — 16~ 20 - 25 — 31.6A
SERIAL No, 57220.0010, 672200020, 67220.0040, 67220,0060, 67220.0100, 67220.0169, 67220.0200, 67220,0250 and
’ - B7220.0320.

RATINGS ASSIGNED BY THE MANUFACTURER

Voltage 12 TR ' Q/\
Cutrent {=2~4-63-10=-16-20~25~215 At} .
Frequency 50 Hz
Breaking capacily at 12 kV 63 kA
Saries i
Class Back-up '
)] The fusa—links 20 ~ 25 — 31,5 A form a homgeneous sorles in accordance with Sub—clause 13.3.1 of IEC 602821,
‘The tests hava bash carled out stricfly In accordance with [EC 60262~1, Sub—clause 13 (Test—duty 1),
The apparatus has complied with the relevant requirements.
Data of tests 22nd November 2000

The parformance of the apperatus tested and the observations made during the tests have been recorded In the tablas with tast results
and the oscillograms K

"THIS REPORT CONSISTS OF:
Pages 11
Cireutt cllagrams B

Oscifograms 25
13

B7OE

@ Copyright: Publication or raprodugtion of tha contenta of this repert [n any other form than
a completa copy fo tha letter, |s not allowed without our wriften consent,

KEMA Nedertang

BV..

Manager High—Powé}'Lgboratoj '

Arnham, 27th Februéﬁ"é |
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TABLE WITH TEST RESULTS
REPORT _719-00 | TYPE OF TESTS REQUESTED: Test—duty 1 [ TESTORCUT so1 | faeeE 7
Condition before test:  fuse—bese in same conditian.
- Belore each test now juse—link.
Fuse—link mounted vertically in free ak,
Distance fuse—link to floor 1.5 m.
Fuse-link Aeglstance | Test cireuit Instenta— _ Melt Total | Eneray Sendition after test
Rated | before Mﬂﬂﬂﬂ:n neaus QEMMW M_.wl >M%=5m o...M”M_I Fuse—link : L Stker
valtage | test Applied Pros— .E%: currentat | =™ mﬂwm_ e ﬂ: Hecovery | Switching| JT2 J Hm." Juxi xt
Date and kV L, me " e g Initiation e.:._m | voltage voltage
. . voltege pective “ ”_. . of e Behaviour during test
tast g Rated after current | M.v.wm arcing y)] Remarks
current tast piak poak peak
A MR kv KA ° KA KA ms ms ms KV KY | AZsx 108 | AZsx 108 kJ
3 HH-8l5/12 cold | opersted
00122 ircTBooise| 12 | 185 | oo | gag 49 | 165 | 165 | o008 | 350 | ass | 105 | 1s0 92 | 387 6.35 | Fuse cleared,
4013 67220.0080
001545 63 [>300
HH-8!8/12 cold “ oparated
0022 lroTBosisg| 12 | 185 [ 40 | g4 82 | 180 1216 {oor |179 |18 | 105 | 188 | 108 | ss2 7.17 | Fuse cleared.
87220.0060
4014 001548 63 > 300
HH-SI 612 cold [ operated
COM2roTB2sas) 12 | 185 | o6 | ess 8 |18 | 216 |oor |17 | 18 | 105 | 200 sz | sa7 7.30 [ Fuse cleared.
4015 67220.0060
001547 6.3 > 300
!
|
[

Remarks: Fusa—besa showed no visible change.




TEacE

ey 7

TABLE WITH TEST RESULTS

i e

REPORT 719-00 ﬁ TYPE OF TESTS REQUESTED: Test—duty 1 _ TEST GIRCUIT 501 PAGE g
Condilion before lests:  Fuse—base in same condition.
Before each test new fuse—link.
Fuse—link mounted vertically in free air,
Distance fuse—link to floor 1.5 m.
Fuse—link Resistance | Test circuit Instanta— . Melt Total Energy Condition ahter test
Rated | before Mﬂaﬁmar neous M:_.M.MMW Mﬂ_.u..l ?mﬂn 9 ﬂoﬁl Fuse—link | Stricer
voltage | test Applied | Pros— | Too current at eing ® |%PE™T lgecovery | Swiching] JI% iz | fuxixt
arcing - time ting . .
Dele and kv mL | after Initiation time voliage voltage | . .
von voltage | pective i of Sehaviour during test
test s Rated afier current nﬂw arcing {1} Remarks
current test peak peak ) peak
A Mo K KA N kA kA - ms ms m Y kW ! A25x705 ) A?sx 108 kJ
061 ‘HH-816/12 . Leeld | operetad
12 ecTB202s6| 12 | 195 | 105 | e43 47 [ 206 {206 | 010 |528 |548 | t05 | 145 12 | 78 141 | Fuse clearad.
4016 67220.0100
001552 i0 > 300
| HE~--Sl8M12 cald |_operatad
W12 trcTooyss] 12 1 195 | 106 | 643 76 | 220 | 249 | coe | 225 |23 | tos | 186 | 182 | em 885 | Fuse dearsd.
A017 67220.0100 .
001553 10 > 300 / ;
HRZST6/12 cold [ operated |
00122 ircTB20s6) 12 1 18 | 406 | 643 79 {200 |25 |oo8 |208 |21t |15 | 108 150 | ess 100 | Fuse cleared, b=
4018 67220.0100 ' : : B
001554 10 |> 300
1
- 1
!
Rernarks: Fusa—base showed no visible change. (1) Maintainad tor 16 5.
Photograph 0401303.
”,“_.,. Lll‘
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Engineering & Test GmbH

Mannheim-Rheinau, Hallenweg 40
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Test Report

No. L 00055

Duly signed copy 1E

Reference:

Apparatus:

Manufacturer:

Customer:

Test Specification:

Tests performed:

" 'Test Results:

Mannheim, Oclober 6, 2000

Wa

Accredited testing laboratory to DIN EN 45001 for subjact
Dsutecher DAT-P-103/00-00 High-voltage apparatus
switchgear and controigear

High-voltage cables
and accessories

BBy Akkradhilsrunps
Rat

HE Pl ANE= DAT-P-103/00-10

114-00/816...824, 1009..,1017, 1047...1071

Current-limiting fuse-link

Types: a) HH-SI6/12kV 1A FC TB 292/56, Ident-No.: 67220.0010
b) HH-81 6/12kV 2A FC TB 292/56, ldent-No.: 67220.0020
¢} HH-816/12kV 4A FC TB 292/56, ldent-No.: 672200040
d) HH-S18/12kV 6,3A FC TB 282/68,  Ident-No.: 67220.0080
e) HH-816/12kV 10A FC TB 292/66, ldent-No.: 67220.0100 (
Rated voltage: 12 kv
Rated current: 8)1AD)2A c)4A d)63A 8)10A
Class: Back-up )

EFEN Elektrotechnische Fabrik GmbH,
Postfach 12 54, D-65344 Elivills, Germany

EFEN Elektrotechnische Fabrik GmbH,
Postfach 12 54, D-85344 Eltville, Germany

IEC 60282-1 (1998-01), Ed.4.2

Breaking ftests:

Test duty 2: ‘
Verification of the operation with prospective current 12 at which current limiting
occurs when a high level of energy is stored in the Inductance of the circuit.

Test duty 3:
Verification of the operation at the rated minimum breaking current.

During the breaking tests performed, the tested fuse-links fully complied with the
standard conditions of behaviour with respact to breaking capacity.

Place and date c';f test:  LPF Mannheim-Rheinau, September 25, 26 and 29, and October 4, 2000

--ﬂumbarﬁof sheets:

58

This report may only be used complete and unabridged, Photographs and drawings must bear the FGH-stamp.

-,

¢




FGH Engineering & Test GmbH
No. L 00055 Sheet 23
FUSE-LINKS - BREAKING TESTS
Tested fuse-link Ur [KV] Ir [A] Type .
12 . 8.3 HH-SI 6/12kV 6,3A FC TB 292/66
67220.0060 -
Test-no, 114-00/ 1014 | 1015 | 1016 | 1017
Specimen No. 001339 | 001340 | 001341
Resistance mQ 190 180 180
Test-duty (according to |EC 282-1) 2 2 2 2
Power factor of the test clrcult CO8 @ 0.09 0.08 0.09 0.09
Prospective breaking current (RMS) A 320 319 319 319
Making angle after voltage zero “el | 85 8.8 8.9 8.5
Pre-arcing / Melting time tm ms 3.61. 3.65 3.60 \X\
Melting current | A 310 312 307
Pre-arcing Joule Integral A%s - 86 88 84 r-\\\
Cut-off / Let through current id A 373 378 3665 \
Arcing time g | ms 7.26 7.62 7. \
Arcing Joule Integral A%s 567 661 520 Q\
Arcing time until breaking by the circuit breaker ms “ - - \\
Max. switching voltage Ug kv 17.8 16.7 18.9 \
Power frequency recovery voltage Uy | kv | 1051 | 1047 | 1047 | 1047 '
Malntaining voltage after breaking ] 260 =60 =60
Test resuli:
Fuse operated correct yin yes yes yos
Switching voltage ug s permissive value y/n yes yes yes
Current limiting: (ig < Let-through characteristic) yin - - -
Requirement for 12: imfl = 0.85...1.06 i/l 0.97 0.98 0.96 -
Emission of flames or sand yin no no no
Damages (external) yin no no no
Operatlon of striker correct yin yes yes yes
N

4%% \W




FGH Engineering & Test GmbH

No. L. 00055 Sheet 24
FUSE-LINKS - BREAKING TESTS
. Tested fuse-link Urlkvi  Ir[A] Type -
i 12 8,3 HH-SI 6/12kV 6,3A FC TR 292/56
67.:‘220.0060
Test-no, 114-00/ 822 823 824
Specimen No, | Adjust- | 001342 | 001343
ment test
Resistance ma| - 180 190
Test-duty (according to [EC 282-1) 3
Power factor of the test clrcuijt oS ¢ - 0.51
Prospective breaking current (RMS) A 25.5
Maintained current with at 30 A 16.6 5.13
low voltage source . at A
Time of current-interruption while switching over . ms 100 99
from low voltage to high voltage circuit
Pre-arcing / Melting time tm ] 16.6 513
Pre-arcing Joule Integral kAZs 14.4 4.47
Arcing time ftLg { ms 94.3 110
Arcing Joule Integral Als 78.8 97.2
Arcing time until breaking by the circuit breaker ms - -
Max. switching voltage Ug kv 211 20.1
Power frequency recovery voltage Uy | kV 12,2 12.2 12,2
Maintaining voltage after bfeaking s =60 = 6b
Test resuit: '
Fuse operated correct yin yes yes
Switching voltage ug < permissive value y/n yes yes
Emission of flames or sand yin no no
Damages (external) yin no no
Operation of striker correct yin yes yes
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FGH Engineering & Test GmbH

Ne. L 60055 Sheet 25
FUSE-LINKS - BREAKING TESTS
Tested fuse-link Urkvi  IF{A] Type
12 10 HH-SI 6/12kV 10A FC TB 292/56
67220.0100
Testno. 114-00/ 1009 1010 1011 1012
Specimen 1 No. 001359 | 001360 | 001361
Resistance me 138 140 140
Test-duty (according to 1EC 282-1) | 2 2 2 2
Power factor of the test dircult cos ¢ 000 | 009 | 000 | 009
Prospective breaking current (RMS) A 435 433 436 435
Making angle after voltage zero “el 0.6 5.5 B.7 54
Pre-arcing / Melting time tm | Ms 3.55 3.52 3.50 ‘\J \
Meiting current m | A 416 422 416 \}
Pre-arcing Joule ntegral Als 163 159 153&~~
Cut-off / Let through current g | A 511 | 508 | 510\ |\
Arelng time g | ms 730 | 7.03 \Qz\ \\
Arcing Joule Integral A’s 1000 |- 005 | 102\
Arcing time until breaking by the clrcuit breaker ' ms - - T&\
Max. switching voltage - Ug kV 17.6 18.5 A 8.3\
Power frequency recovery voltage Uy | KV | 1054 10,48 10.57 10.55 \
Malntaining voitage after breaking 5 =60 | =60 | =60 -
Test result:
Fuse operated correct yin yes yes yes
Switching voltage ug < permissive vailue . yin yes yes yes
Current imiting: (ig < Let-through characterlstic) ¥ - - -
Requirement for 12: imfl =0.85..1.06 imf 0.96 0.97 0.06
Emissfon of ﬂameAs or sand yin no . no no
Damages (external) yin no no no
Operation of striker correct yin yes yes yes




FGH Engineering & Test GmbH

No. L 00055 Sheet 26
FUSE-LINKS - BREAKING TESTS
Tested fuse-ink Urikvl  IFA) Type ' :
12 10 HH-81 6/12kV 10A FC TB 282/56
67220.0100
Testno, 114-00/ 816 818 ' | 819
Specimen No. | Adjust- | 001363 | 001364
ment test

Reslstance _ me - 141 | 140

Test-duty (according to IEC.282-1) 3

Power factor of the test circuit cos ¢ 0.50

Prospective breaking current (RMS) A 41.9

Maintained current with at 42 A 0,850 0,832

{ow voltage source at A

Time of current-interruption while switching over ms 86 101

from low voltage {o high voltage circuit

Pre-arcing / Melting time tm ms 860 832

Pre-arcing Joule Integral A% 1520 1500

Arcing time g | ms 84.5 68.2
1 Arcing Joule integral 1 A% 110 116

Arcing time until breaking by the clrcuit breaker ms - -

Max. switching voltage ' Ug. kv 17.5 17.5

Power frequency recovery voltage Uy kv 12.2 12.2 12.2

Maintaining voltage after breaking 5 =60 =60

Test result:

Fuse operated correct yin yes yes

Switching voltage ug < permissive value vin yes yes

‘Enission of flames or sand yin no no

Damages {external) y/n no no

Operatlon of striker correct yin yes yes




‘ Time-current characteristics of H.V. back-up fuse-links
EKEEN with ULA (controlled power dissipation)

Lab.-No, 01168 6/12kV 1 A - 200 A acc. to IEC 60282-1/ VDE 0670 Teil 4

Order-No.: 67220.0019 - 67220.2009
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) EFEN GmbH

H'P)ostfach 1254 + D-65332 Eltville™ Tel. 0049 (0) 6129 46~0 - Fax 46222 - e-Malk: efen@efen.com - Internet: www.efen.com
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EFEN Cut-off characteristics of H.V. back-up fuse-links
rresmhy e ' with ULA (controlled power dissipation)

Lab-No. 01170 6/12 kV 1 A -200 A acc. to IEC 60282-1 / VDE 0870 Teil 4

Order-No.: 67220,0019 to 67220.2009
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— "




EFEN

WICKMANY GRUPPE

Lab.~-Nr. 03 088

Test of striker according to IEC 60282-1

'81902.0100 striker, typ medium, 30mm

Seife 1 von 4

HH — fuse link. with striker 81902.0100(3) (duration 30mm)

1. Type
2.  Reason for test
Test of Strikers
3. Tests performed / measurements

I. measurement of the duration of travel
Il. measurement of the force-travel characteristics and calculation of the striker

energy actuated by the spring
I1l. Verification of the withstand force according to applied standard (4)

4. Applied standards

IEC 60282-1 2002-01 VDE 0870 Teil 4 Abs. 12 02/28
4.1 standard in detail regarding strikers
O A B C
| 4
— .\ ™ ™
py - -
]
o3e/80
QA - Free travel - No energy output specified.
AB — Further trave! during which energy must be delivered.
OB - Minimum actual travel.
OC -~ Maximum actual travel. -
CB ~ Maxlmum permitted return travel under withstand force {when applicable).
Mechanleal characterisiics
Values ot Actual travel
Type Energy Free Further travel during Minimum Maximum
travel (which energy must be | Min Max. |withstand force| duration of
- felivered trave!
(oAy* ~ (AB)* (oBy* (OC) (see note)
J mm mm mm mm N ms
Light 0,2 £ 0,25 2 8 10 an Not applicable 100
Medium 1205 4 16 20 40 .20 .- 100
Heavy 2+1 4 8 10 16 40 100

* See figure 12,

NOTE — Duratlon of travel is defined for actual fuse-links as the ilme from commencement of arcing 1o the time
when travel OB Is reached: For dummy !ugfsJ\ls the time from application of voltage untll travel OB ls reached.

L

EFEN GmbH

Postfach 1254 - D- 65332 Eltville -

- - - / - - :
21, 0049 (0) 6129 46-0 - Fax 46222 + e-Mail; efen@efen.com - Internet; www.efen.com
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WIGKMANY SRUPPE

Lab.-Nr. 03 088

Test of striker according to IEC 60282-1
81802.0100 striker, typ medium, 30mm
Seite 2 von 4

5. Test-laboratory, period of time
EFEN laboratory Eltville, 4.12.2003
B. Arrangement of the equipment

l. The tested fuse link is fixed in a fuse-base. An NC (normally closed) switch will
be opened if the striker has travelled 30mm. Current, Voltage and the NC switch
are recorded by an digital oscilloscope. :

-

I1. & IlI. The force-travel characteristics will be measured by an approved force

meter®, For this measurement the striker will be prepared with an scale indicator for

measuring the travelled way in mm.

*Zwick Z2.5 / TN1S Material testing device : .
7. Inspection and test sequence (
. Intact striker circuit is tested with current < 10A and voltage < 15V,
ll. Current, voltage and the NC switch are recorded.

1. Force of striker-is measured at Positions: 0, 10, und 20mm.
The Position of the Striker is measured at the minimum withstand force of 20N,

8. Results

I. measurement of the duration of travel

duration of travel] Current Voltage ’
Sample 1 5 ms | _98A | <18V
Sample 2 2 ms 11,7 A <5V
Sample 3 4ms 10A <15V
Sample 4 B ms 99 A <15V
EFEN GmbH

Postfach 1264 - D-65332 Eltville - Tel. 0049 {0) 6129 46-0 - Fax 46222 - e-Mail: efen@efen.com - Internet; www.efen.com




Enﬁ E H ' Test of striker according to IEC 60282-1
81902.0100 striker, typ medium, 30mm

Lab.-Nr. 03 088 ' Seite 3 von 4

1. measurement of the force-travel characteristics and calculation of the striker energy

Sample 1 Sample 2 Sample 3
Positicn | Length / mm | Measurem. 1 | Measuremn. 2 | Measurem. 1 | Measurem, 2 Measurem, 1 |Measurem. 2| Average:
O 0 77 76,8 85,6 81,7 78 78 79,5
A 4 66,5 56,4 67,8 67,4 7,7 69,7 68,2
B 20 377 36,1 33,7 331 36,2 36,5 35,6
Energy / J: 0,83 0,82 0,81 0,80 0,86 0,85 0,83
©(F,+F)xAB ——r -
Energy=( 4.8 Energy[J1); F,[N]; Fy[N]; AB{mm]; .
2000 '
80
F f:
I
80

NN - .

e \\ ‘ | M
E \ |

40 : ‘ NI

: X |
T N |
10 }— -

PR N PN SR T VR N TN ST VT U ST S NN TV SN SN S S U N N R N S
{ e N B B B O S N E R R i et AL R B Rt RS R A L A L

0 6 10 16 20 25 30 = 35
s [mm]

Il Verification of the withstand force of 20N at Position 2 20mm

Measurement Force /N Length/ mm
Sample 1 1 20 274
Sample 1 2 20 27.7
Sample 2 1 20 27,3
Sample 2 2 20 269
Sample 3 1 20 284
Sample 3 2 20 - 284
EFEN GmbH

Postfach 1254 - D-85332 Eltville - Tal. 0049 (0) 6129 46-0 - Fax 46222 - o-Mail: efen@efen.com - Internet: www.efen.com




Exﬁ E M . Test of striker according to IEC 60282-1
819202.0100 striker, typ medium, 30mm

Lab.-Nr, 03 088 Seite 4 von 4
9. Evaluation
Energy : Further travel Actual travel Minimum travel force
Fres during which '
travel energy must Specified
Type Actual | Specified | — | bedelivered | Actual value Actual | Specified
value value OA 2B value | Min. { Max. | value value
. OB | OC
J mm mm mm- ) N
Medium 0,88 | 105 4 16 30 | 20 ] 40 356 | <20

I Measured duration of travel < maximum duration of travel (100ms)
Il. striker energy is Medium 1J +-0,5 J _
lli. Verification of the withstand force proofed that the striker has the necessary force.

The striker full fils all Requirements of striker Type medium according to:
IEC 60282-1 2002-01; VDE 0670 Teil 4 Abs. 12 02/98

370/865
2004-03-29

4t M

Test engineer \ Head of Laboratory-

L

FEN GmbH |
Pdstfach 1254 . D-65332 Eitville - Tel. 0049 {0) 6129 46-0 - Fax 46222 - e-Mall: efen@efen.com - Internet: www.efen.com




EFEN

WICKMANK QORUPPE

Lab.-No. 01157

Type Test Report:

Sheet 1 of 2

1. Object
Current-limiting high-voltage fuse-links
Class: Back-up
Striker: "medium”
Type: HH-SI 6/12kV 18A / 20A /25 A/ 31,5 A FC TB ULA 292/56
ident-No.: 687220.0169 / 67220.0209 / 67220, 0259 /67220.0329
Rated voltage _B/M12kV :
Rated current 16A | 20A | 25A | 315A
Rated maximum breaking current 63 kA
Rated frequency 50 Hz
Rated minimum breaking current 54A | 73A | 93A | 105A
2. Reason for test
Type test according to IEC 60282~1 (VDE 0670 Teil 4): 1998-02
3. Tests performed
3.1 Temperature-rise tests and power-dissipation measurement
Rated current _ 16A | 20A | 25A | 31,5A
Test laboratory EFEN Priiflabor Eitville
Test resulf: Ay, " 26K 25K 32K 38K
, at 50% 1. 7.5 W 7,TW 89 W 12,8 W
Testresull: Pa 1ot 100% 1, 38W | 38W | 455W | 64.6W
EFEN Lab-No. 01129 01130 01131 01132
‘Test passed Yes Yes Yes _Yes
) permissible temperature rise: 65 K
3.2 Breaking Test: Test Duty 1
Rated current 16A | 20A | 25A | 315A
Test Laboratory / Document No KEMA / 719-00
Test circult applied voltage: U 10,6 KV
Test circult prospective current | 64 kA
EFEN Lab-No. 01071 '
Test passed Yes | Yes | Hom. | Yes
EFEN GmbH

Postfach 1254 D-65332 Eltville  Tel. 0049 (0).6129 46-0 Fax 46222 e-Mall: efen@efen.com Internet: www.efen.com




EFEN

WICEMAHY GRUPPE

Type Test Report

Lab.-No. 01157 Sheet2 of 2
3.3 Breaking Test: Test Duty 2

Rated current 16A | 20A | 25A | 31,5A
Test L.aboratory / Document No FGH /L 00056 1E

Test circuit applied voltage U 10,60 kV | 10,563 kV 10,58 kV
Test circuit prospective current | 574 A 7656 A 1,38 KA
EFEN Lab-No. ' 00186

Test passed Yes | Yes | Hom. [ Yes
3.4 Breaking Test: Test Duty 3

Rated current “16A | 20A | 25A | 315A
Test Laboratory / Document No. FGH /L 00056 1E - _

Test circuit applied voltage: U 12,4 kV 12,5 kV 12,6 kV 12,5 kV
Test circuit prospective currenti | 53,8 A 72,2 A 93,3A 105 A
EFEN Lab-No. 00186

Test passed Yes | Yes | Yes | Yes

3.5 Tests for time-current characteristics
Test Laboratory: EFEN Priflabor Eliville

EFEN Lab-No: 01168
Test passed

3.6 Cut-off characietistics
EFEN Lab-No: 01170

3.7 Test of strikers

Test result: 0,83 J => Type medium
Test Laboratory: EFEN Priiflabor Eltville

EFEN Lab-No: 03088
- Test passed

4. Test results

The products passed the type tests according to IEC 60 282-1° and VDE 0670 Teil 4
respectively at KEMA, FGH and EFEN test laboratories.

All requirements are fulfilled (see 3.).

' 370/65
- 2004-11-18

ﬂJ@uﬂ%E%f’

_ Test Engineer

A o laboratory

EFEN GmbH

Postfach 1254 D-65332 Eltvilfe .. Tal. 0049.(0) 8128 46-0 Fax 46222 e-Mall: efen@efen.com  Internel: www.efen.com




