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KnueHT: JE3 Cneuucbukauus Ha KPY
) CpefRro HanpeXeHue Tun
MpoexkT: YE3 8DJH
Homep:
1. Onucalie Ha KOMMNAGKTHaTa pasnpeaennTeriHa ypenba

11 O61u gaHH!

KPY Tun 8DJH e 3asoacku crnofeHa, TUMOBO-U3NWTaHA, HeoBcnyxeaema KOMNNEKTHa
pasnpepententa ypeaba sa CpeaHo HanpexeHue ¢ @AVHUYHA UWHHA cucTema, 3-nomuocHa,
MeTanHo OBLIATA W rasoso-w3onupana. KPY e B CbOTBETCBAE C N3NCKBAHWATA Ha craHpapT 1EC
62271-200.

MpoayKTOBATA ramMa BKNKYBA WHAMBUAYANKY NaHeR U GrOKOBY KOHCTPYKLUUK, € KOUTO € Bh3MOXMHA
peanuaaLmaTa Ha MoYTV  BCUYKA CXEMHM  BapuaHty. DYHKIMOKANHOTO  Npearoxexue e
fpeaHasHaueHo 3a pasniuHk ofinacth Ha NPUIOKEHUE: oBukHoBenHY RMU {ring-main units),
NOACTAHLMYA, NbiHa KPY 3a MHAYCTPUENHUA CEKTOP C U3BOAN C npeKLCBayM, kato ToBa ca camo
MarKa YacT OT MHOrooBpasHuTE NpUMepK 3a NpUnoxeHue.

KasaHbT Ha ras-usonuvpanara KPY 8DJH e xnacuduupad CbIiacHo IEC xato ,XepMeTh4HO
3aTBOPEHA CUCTEMa T10/] Hansrae", raso-HanbAHEH 3a Lenua eKCRMNoaTaUVCHEH XKUBOT.

1.2 KOHCTPYKLMA Ha MHAMBUAYNAHNTE NaHeN ¥ GrioKkosuTe KOHGUrypauuv
VHaMBnayantuTe naHeny v SroKoBUTE KOHCTPYKUMK Ch/bpar CNeAHNUTS (hYKUMOHAMNHN enemeTin:
« OCHOBHA paMKa C eHaKBa NpeaHa cTpaHa 3a ynpasnekue, nokputa ¢ nuerosa namapuHa

o Ka3aH C KOMYTALMOHKM YCTpoitcTBa (KaTo BaKkyymeH npekberad, TPUNO3ULIMOHEH paseauHuTen
3a PaseAVHABaHE U 333eMABAHE) U LIKHHA ChcTeMa

o KabeneH oTCEK

1.2.1 Kasad

KasaHbT e vspaGoTen oT Hepbiaaema cTomaHa. GTenkTe Ha kasaHa W NPOXOAHKTE W30MnaTopy 3a
SNEKTPUHYECKUTE BPB3KM W 33ABWXBALLATE MEXaHW3MU Ca CheANHEHM NoCPeACTBOM MOAEPHU
38BAPBUHA  METOAM, OCHIYPABALLK  XEPMETUUHO saTBopeHa CuUcTeMa NOj  Hanarade.
KOMYTaLMOHHNTE YCTpOiCTBa W LUMHWTE, Hamvpauy ce B Kg3aHa, ca 3alUTeHW OT BBLHLIRN
Bb3/AENCTENA KaTO BNAXHOCT, 3aMbpeABate, Npax, arpecuBHi rasose 1 manky xusoTHu. KPY e
MOAXOAALLO 3a NPUNOKeHUe NPy HEBRAronpusTHA KNUMaTU4HI YCrioBHS 1 arpecuBHY YCnosua Ha
oKonHarta cpefa.

Bceku wHauBvAyaned naden Wma caMocTosiTeNneH  KasaH. B ©nokosute  KOHCTPYKUWK
KoMyTaluoHHuTe yc*rpoﬁcraa Ha HAKOMKO NaHena ce pasnonarar B eavd KasaH.

KasaHbT € 3aBOACKW HanbnHen ¢ eneras (SF6). Tosu ras e HeTOKCHYEeH, WHEPTEH W C BUCOKa
avereKTpuIHa AKocT. PaboTa Ha MACTO ¢ ras He Ce USUCKEa. Mo epeme Ha paoTa He ce Hanara A2
¢ MPOBEPABA CbCTORHUETO Ha rasa Wik fa ce npexansrisa. ;

3a fa MOXe Aia Ce Creav NNbTHOCTTA Ha rasa, BCAKO KPY e cHabBaeHo ¢ MHAKMKATOp 3a roTOBHOCT 3&
exchnoaTtalys, Hamupal ce OTMpeA Ha KOHTponHata cTpada. Mpegcraensea MexaHW4eH
uHAMKATOp B 3enen/Jepsen UBAT, camocnennll ce U HEe3aBVCHM OT TeMmnepaTypara U BapupaHeTo
Ha aTmoctepHOTO HanAraHe.

1.2.2 |LlvHHA cucTema

lUnHaTa e TpUnofiiocHa, 3aTBopeHa B KasaHa Ha KPY. Npu wHgueuayanHute naHenu, a npu
BrOKOBETE KATO ONUWS, LUMHATa MOXE Aa Ce NPUCLEAUHN KbM Tasv Ha cbee/leH nNaHen ¢ nomowra
Ha NIBTHO M30MMPaHM KYMYHTM, C Lien NocTyraHe Ha LAnocTHa WiHHa cuctema. 3a crnoGaBaHeTo
WY 33 BhaMOXHO Gbaello pasiuvpenve Ha KPY He ce Usuckea pabora ¢ ras.




SIEMERNS

KnueHnr: YE3 Cneuuduranua Ha KPY

MpoexT: YES g%i;?_lﬂo HanpexeHue Tun
Homep:

1.2.3 KabeneH oTcek

KaGennust orcek e foctened oTnpegd. OTRapAHETO HA kanaka Ha KabenHwa OTCeK ce OChLLLUecTeRBAa
camo Koraro TPUNO3WUMOHHMAT pasepuHuTen € B nonowenue ,3A3EMEH", ocwrypeno ot
meXaHn4Ha Brokuposka. BLamoxHK ca ONbNHUTENHN ONOKUPOBKM KaTO onuus; BRokvupoBKa cpelly
BKNovBaHe B naHenute ,Bxogf/Wsxon” u lIpekwcBay” npepoteparsisa NpeBKOMBAHETO Ha
TPUNOZULMCHHMS paseanHWTen B nozuuma ,SATBOPEH" npu oTBOpEH Kanak Ha KaGeNHWA OTcek.
OtsemsiBaHeTo 3a TecTBaHe Ha kabenuTe No TO3M Ha4YMH € BCe Olile Bb3MOXHO. B naven ,OxpaHa
Ha TpaHcopmaTop” GroKMpoBKaTa Cpelly oT3emMsABaHe rapasTipa, Ye nosuuust ,3A3EMEH" octasa
ACTOrasa, 4OKATO KanakbT Ha KaberiHnus OTCeK & OTBOPEH.

MNpoxogHWTe U3onaTtopy B U3BOAMU ,BXOAMSXoL". Kkaben” u ,Npekbesay” oTropapsT Ha uvTepdeiic
Tun C (DIN EN 50181). Te ca nogxoAsluM 3a cebp3saHe Ha Kabenu ¢ TBLPA0 M30NUpaHy LEencenHm
kabenHu rnaeu ¢ GonTosa Bpb3ka M16.

UsnutBaKeTro Ha kabenute Moxe fAa ce oChilecTBU AUPEKTHO Ha gabenHara BPB3Ka, Kato ce (l
vancnssar nogxopawn T-oGpasHn wencenun rnasd. 10 TasW HaumH MoXe Ha ce W3berde
HeOGXOANMOCTTA OT AONLNHWTENEH KOHTAKT 33 N3NWTEaHe.

B crangaptHUTe BEpcuK, TpaHchOpMaTopHUTe W3BOAM 3a obopyaBaHK C NPOXOAHWU M30NAaTOPK C
WHTEpdeic TUN A C WenceneH KoHTakT. KaTo onuua ca Hanu4HK CbLLo NPOXoaHU usonartopu tun C.

MotTaxHara gbnboynHa Ha kabenHua OTCeK No3BONsBa CBbp3BaHe Ha Aea kabena Ha hasa unn
efind kaben W KaTtodeH OTBOAMTEN 33 BCUMKW TWUMOBE MaHery, KoraTto Ce W3MON3BaT ChEPEeMEHHW
weniceniu cuctemy. Korato @ HeoBxoaWMo, ca HanuyHu no-abnboTku KabenHn oTAeNeHWs, Hanp.
KOraTo Ha U3BOAA C& MOHTUPAT HanpeXeHos TpaHcthopMaTop Wiy CTaph LUENCEnHN CUCTEMMK.

1.3 KomyTaunoHHM yCTPOMCTBA

1.3.1  TpunosuuuoHeH paseauHnTen

TpunosnuuoHHNAT paseanHuTen obeaunasa dyHuunTe PASEOVHABAHE M 3A3EMSABAHE B egHo
KOMYTAHUOHHO ycTpofcTBO. BpOAT Ha KOMNOHEHTUTe € HamaneH SHauYuTenHo, BNOKMpoBKaTa MeXAY
oTAenHUTE (PYHKUMW € eCTECTBEH Pe3yNTaT OT KOHCTPYKUMATA Ha paseiuHuTens

Monwcute Ha paseAvHNUTEns ca MOHTUpaHWu B KasaHa Ha KPY, a 3agBuXBalUMAT mMexaHusbMm e
pasnonoXeH B npefHaTa KYTUR 3a 3a[BWKBAL] MEXaHW3bM. YNpPas/eHUeTo ce OCLLUECTBABA Npes (
£Ba OTAeNnHy OTBOpa Ha NpegHWs naHen 3a ynpasnesue, KOETO NO3BOABA SCHO pA3rpanvyaBaHe .
Ha aseTe thyHruu PASEOVHABAHE v 3A3EMABAHE.,

TPUNOBULINOHHWAT paseanHUTeN e HanMyeH CbC CNEAHUTE BL3MOXHOCTY 38 0BopyaBaHe:
¢ Heo6cnyxBaeM NpyxuHeH MeXxaHusbm

» PuuHo 3agswxeade 3a dyHruun PASEQMHABAHE v 3ABEMABAHE nocpeacTeom porauvoHeH
nocT, CaMC e/Ha NOocoKa 32 3a[BWKBAHO CbiN. U3uckBaHksTa Ha VDN/VDEW (MoTopHO
3agsmxeaHde 3a dyHkums PASEOVMHABAHE - onuyus).

¢ MexaHuiHW MHAKUKATOPW Ha NONCKEHNETOo 3a dyHkuMuTe PASEQNHABAHE 1 3ASEMABAHE

» 3axnouBallo YCTPOWCTBO (OHUMA) 3a NPEnoTBpaTsABaHE Ha HENpPaBOMEPHW WNW HEeBOMHW
MaHunynauum

» TlomolleH KOHTaKT (oruus) ¢ eawH npeskmoyeaw] + 1H.O+1H.3 KOHTaKkTV 3a hyHKUMs
PASEAVHABAHE v 3ASEMABAHE. .

TPUNOANLIMOHHNAT paseuHnTen B naHenw ,BXoa/vaxon’, ,TpaHcdopmaTtop”, W ,npekbesad” C
JEr

npexkbesay TUn LS 1.2, KakTo U naHeny ,CexUMOHUpaHe” ¢ MOLHOCTEH paseauHuTen w ,.Mepe T
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Knuent: YEs Cneuuukaums Ha KPY
TpoexT: UyE3 CPEAHO HanpeXeHue Tun

8DJH
Homep:

pasefnHsIeM HaTpeXeHos TpaHchopmaTop, MoXe Aa u3BbpLIBA (DyHKUMATA PA3EAVHABAHE npu
HOMMWHaNeH TOK NoJ Torap (M3KMmiovBaHe noja ToBaR), a dyHKuuATa 3AZEMABAHE ce ocblljecTABa
ype3s NPYKUHHO MUTHOBEHO neicrene.

1.4 3apBuBaHe

8DJH KPY e cbG cTaHfapTHa koHuenuusa 32 aapBWKBaHe, T.e. HAeicTBuATa 38 ynpaeneHve W
WHCTPYMEHTUTE 3a cneuuanHuTe yHKUUM ca efHaksK 3a gcvuki nadenyu. Heujo noseve-
KOHLENUMWTE Ha LAnocTHaTa MexaHwvHa W, B 3ABVMCUMOCT OT KOHCTPYKUMATA- enekrpuvecka
BROKMPORKA, NPEAOCTaBAT MakCManHa GesonacHoCT 3a cneparvsHua nepcoHarn.

BCUuKW ONEpaTBHA UHCTPYMEHTH Ca NecHo LOCTBMHY W €PrOHOMUYHO NOAPEAEHN B NpegHaTa YacT
Ha naHena.
1.5 3azemsaBane

3a edhekTvBHO 3asemsiBaHe Ha KPY u HeihvTe HeAenmn 4aGTH, TOUKWTE Ha NpUCHEAUHABAHE B
kaBeNHOTO OTOAENEHNe Ca HaOEeXIHO CBbP3aHW KbM 3aseMuTernHara cucTeMa Ha MOACTaHUMATA.
Qg3eMaBaHETO Ha MLPBMYHUSA Kpbl Ha kabenHuTe W3BOAW Ge YCTaHOBARA, creasaiiky netTe
npaeuna 3a Ge30NacHoCT, KaKTo cneaea:

¢ B navenu .Bxoa/ Waxopn', ,OxpaHa Ha TpaHcchopmaTop” U JMpexbeeay” ypes TpUNosuLinoHHUA
pasefuHuTen B NoNoxeHue SASEMEH"

e B xafenHy naHeni uYpe3 nNpUCLeAMHABAHE Ha NPUHEZANEXHOCTUTE 3a 3aseMnABaHe KbM .
noaxoasiLy T-06pasHu kabenHy rmasy uiv 4pes 3emMen HOXK C MPYHUHHO MUTHOBEHO LelicTeve
{onuws).

3a36MABAHETO Ha LUMHATA @ Bh3MOXKHO NO CNeAHUA Ha4hH.
o Upes 3eMHUS HOX C NPYXMHHO MUTHOBEHQ neficreue B naven ,3azemasaHe Ha {MHara”
e Ha croBoanu yALIKEHWs Ha WnHaTa, Ypes CBLP3RAHETO Ha 3a3eMUTenHN NpUHaaneXHocT!

o OrpaHnusaHe A0 HAASXHW yuacTbyy OT LLMHaTa 4pe3 TPUNO3ULIKOHHWS paseauHuTen B naHesn
L,CEKUMOHRKK' G paseAVHNTEN UIKA NPpexbCBaY.

BbB Bb3AYLIHO-N30NWUPaHUTE NaHenn .MepeHe" xaro onyua uMa thukevipaHii TOURY Ha 3asemMsiBane,
KOWTO Ca NOAXOAALLW 38 CBbp3BaHe Ha 3aseMUTeNHUTE MpYHAANEKHOCTH.
1.6 KanauuTHBHa CUCTEMa 2a cnefeHe Ha HanpemeHneTo

3a npoeepka Ha 6e30NacHOTO U30Upane oT saxpatsareto, KPY 8DJH npeanara pasnuini BupoBe
KariaUMTUBHY CUCTEMU 33 CNEAEHs Ha HANPEXEHWETO. KaBenHuTe 38001 Ha HaHenm ,BXoAMaXoR
kaben” W ,MpeKscBay” CTaHAAPTHO ¢a oBopyaBaly C Takasa CUCTEMA, & 3a Nnaken TpaHcthopmartop
Takapa & HanvuHa Karto onuvA.

KanaluTvBHUTE CMCTEMM 3a CrEAeHe Ha HanpexeHneTo MOTaT Aa BbAaTr MOHTUPAHU Ha NaHenuTe
 CEKUMOHMpaHe” ¢ MOLHOCTEH pasefunvTen U ApeKbCBay Mhu Ha ceoGoAHUTE paslMpeHusa ha
LWMHHETa cucTemMa Ha KpalHuTe naHen Ha KPY.

Cucrtema LRM 3a MHTETpHpaH UHAKKATOP TUN VOIS+

Cvictema LRM e uHTepdeic ¢ HUCKO CBIPOTUBNEHWE 3a KanauUTUBHN uhankaTopy. MRavKaTopsT
VOIS+ (mapka KRIES) e Brpasiera B npeHus naxes sa ynpasneHue.

Topa YCTpOVCTBO WM@ CMeAHuTe XapakTepuetakn: /) Ao, e,

S {{ziﬁm{f\% &
. -‘l:‘::




KnuenT: YE3 Cneuucukauua Ha KPY

Mpoekr: YE3 CPeAHo HanpexeHne Tvn

8DJH
Homep:

¢ HeobcnyxBaemocT
s LCD nHAvKauua Ha HanpexeHraTo
e He ce naucksa onepatMBHO HanpexeHve unu Garepus

¢ WHTerpupaHu rHesna 3a TecTeaHe (Hanp. 3a BKIOYBAHE Ha Y-BO 3a cchasupaHe)

Cucremara nauckea pefoBHY NEPUOANYHN ¥ yHKUMoHanHu Tectoee (IEC 61243-5). MKrepsanuTe
MeX[y TecTOBETe ce ONpefenaT 0T HauKWoHanHnTe cTasaapTuy.

ey




KnvieHT: UE3 Cneunduxaums Ha KPY
) cpeaHo HanpexeHue TUN
MpoekT: YE3 8DJH
Homep:
2. CranpapT
IEC ctaHpapT VDE craspapTt
IEC 862 2711 VDE 06711
KPY 8DJH
IEC 62 271-200 | VDE 0671-200
Mpekbcsau IEC 62 271-100 | VDE 0671-100
PaseMHATENM 1 38MHNU HOXOBE IEC 62 271-102 | VDE 0671-102
MOLWHOCTHY paseavHUTENH IEC 60 265-1 VDE 0670-301
YcTpoicTaa KomBuHauma pasefnHUTEN-
npepnaauTen IEC 62 271-105 | VDE 0671-105
BuUCOKOMOLLHIA NpeanasuTenu |[EC 60 282-1 VDE 0670-4
Cucremu 3a OTYMHAHEe Ha
HANPEKEHUETO IEC 61 243-5 VDE 0682-415
CTeréH Ha 3aluTa | - IEC 60 529 VDE 0470-1
Wsonauus - IEC 60 071 VDE 0111
WNsmepBaTesiHy Tokosu TpaHchopmaTopy IEC 60 044-1 VDE 0414-1
TPaHChOPMATOPK | HanpexeHosu TpaHcdopmaTopi IEC 60 044-2 VDE 0414-2
WMHcTanauus, IEC 61 936-1/
uarpaxaaxe ) HD 637-S1 VDE 0101




KnueHT: UE3 Cneuudpukaums Ha KPY

. CPEAHO HaNpeXeHve Tun

poekT: YES3 8DJH

Howmep:
3. TexHUYeCKn BaHHK

Hanpexehus

HOMMHANHO HAMPEMEHUE. ... cveereevcue i eaccsieaeree s e evisnessssreresssas s s sasasesnana s wereerreresaresareaaes 240 kV
ONEpaTUBHO HAMPEIEHME ...v.veceieereaseseenceeeseeseresseseeesrsssessetensssssseassssssssins berveereerrerreeererrennes 20.0 kV
ManurarenHo HanpeXeHue ¢ NPOMULLITEHA YBCTOT R, ..ccuvuemireesensiesians. eevterrreerrerra e e e arenaranes 50 kv

WanwtatenHo HanpeXxeHue ¢ UMnNyncHa BbliHa
HOMUHEITHE HEOTOTA 1vavveveiiruiisiacesse e e are s esasrts e e sea s et s aab b seeatsms samesbe s ebesssan st sseab e besasteaentsonn

ToK Ha KbCOo CheguHeHne

HomuHaneH KpaTkoTpaeH TOK Ha TEPMUUHA YCTOMUMBOCT [Kevrvovereeicieceic i rssien e nenas 16.0 kKA
[TPOABIDKUTENTHOCT HA TOK HA K.C..eereererereerernssereinensssessensuesssssasacansensas et i e na e re e r it e e ranes 1s
HoMKHaneH TOK Ha AWHAMIUUHA YCTOMUMBOCT [P ..veriieiiereererniesesiecernsremstsresseresessesessrsssssssessesens 40 kA
HomuHareH ToK ]
HomuHaneH ToK Ha LUMHHATA CUCTEMA ................ O 630 A
Pasvepu
BucounHa Ha KPVY (6es aGcopbaTop Ha HansraHeTo, OTAENEHWE HIUCKO HanpPeXeHUe) ....... 1400 mm
OvnGounHa Ha naHena (CTaHnapTHA)............ OSSOSO 775 mm

B 3aBMCHMMOCT OT NPUCHEAMHERVTE TUNOBU NaHemnu W BraoReTe KabenHu Bpbakk, AbnBovuHaTa Ha
naHena mMoxe Aa 6bae >775 mm; 3a pasmMepuTe BIK NPUCHeAMHABAHE Ha TUNOBM NaHenu

CTpaHWUHO OTCTOAHUE OT CTEHATA ocvcveerrercccrrecernin, et r et r e me e er et nreans = 50 mm
OTcToRHMe OT CTEHaTa 07324 NP CTEHEH MOHTAX........ vrmveeeurern feerre i e e =15 mm
LripuHa Ha KoHTponHaTa nbTeka (CbrNacHo PerMoHanHnTe U3UCKBaHWS)

¢ [1PEnOPBUNTENHE 38 TEPMBHMA uivicii e inise st e esr e resse e st srnsscsrsasns Vetemrarreerern 2 800 mm
¢ [penopbunTenHa 3a pasiMpeHne UK NOAMAHA HA MAHET ..o sesresrenarsions = 1000 mm

AbnGouuta Ha kabenHus dyHaaMenT uny kabenHus Kanan (ChbIn. panuyc Ha orsBaHe Ha kabena)z
600 mm

Kopnyc Ha KPY

Knacudrkalna Ha PasAefAaHE ... v v e vissssiienns FerereeTTer e eEr et ia i raartensatareiersiensasiaebannts PM
[ITacnvkaima MO BETPELUHO K.C. ..occvrececverceenacssinrneseeseenna rerte e a et rans IACAFL16 kA s
CreneH Ha 3allMTa Ha NaHeny ¢ rasoBa U3oNaUWs (MbPBUUHE YACT)...c.icereeericrereieiaeeereensrsnenes P 3X
CTeneH Ha salmTa Ha KasaHa Ha KPY.....ec e et eeeirretrestreaere tebeia b e eaeen e rrerantanes IPG5

Katercpus no HenpekLCHaTOCT Ha pabora

KaToropusa no HenpeKkwbcHaToCT Ha paboTa: LSC
o [aHenn Ge3 BBM ... e eterrererer e ieaiareeesaeeseeranesaneesne et LSC 2B
o TTAaHENN C BBIT ... s revrererantersarearennes seenes LSC 2A




KnivieHT: UE3 Crnelidukauma Ha KPY
CpefHo HanpexeHue Tmn

MpoexT: YE3 8DJH
Homep:
| ExcrnnoaTtaunoHHu yonosua (cbri. IEC 62271-1) ]
HapamMopcka BUCOUUHA ......veeeraeen. cerenreesrneens rerereeeenrreer SO PR <1000 m
MaxcHmanHsa TEMNepaTypa Ha OKONHaTa CPeaa ......... rereersvenrnans b Crrerreesa e 40 °C
MuHUManHa TeMNepaTypa Ha OKOMHATA CPBAA ... rererernnserina, vrerirenreanen s nnes -25°C

TemneparypHUAT AMANa3oH 3aBUCH OT WSMOM3BaHUTE BTOPU4HOTO oBopyfeaHe u ycTpoiicTeaTa 3a
HWUCKO HANPEXeHWe ¥ TeXHUTE eKCnnoaraunoHHi yCnoBys.

HoMuHanHuTe TOKOBE ca BasnvaHyv 3a TeMnepaTtypa Ha okoliHarta cpeaa 40°C

(244. cpenHa cToikocT Make. 35° C).

[ Waonauws |
HoMWHaIHO HUBO Ha HanbnBaHe (aBGCONMOTHO) 32 U3oNauvaA Pre 180 kPa
MUHUMANHO HUBO Ha HanbneaHe (AGCOMOTHO) 38 NBOMALMEA Pre.........ommsmmmsssissssssss 130 kPa

l KNAacoBE Ha W3HOCOYCTOMUMBOCT HA KOMYTALMOHHUTE YCTPOCTEa |

TpunosuynoHeH pasefuHuTen

o PasepuHsRaHe, MEXaHWHHA U3HOCOYCTORYMBOCT (IEC 62271-102) . ccrreesinniiansisnnnnii MO
o V3Kil10uBaHe, MexaHuuHa U3HOCOYCTOMUUBOCT (IEC BO265-1) ovrverivecrsrcisismsinin s M1
« VaKTiousaHe, enekTpuiecka nsHocoycroiumnsoct (IEC BO265-1) cureecrenrermsii e E3
o S3aseMsBane, MexaHudHa usHocoycToiuueoct (IEC 62271-102).......c..e.. rererneeraees

e 3azeMapaHe, eneKkTpudecka usHocoycroiuusoct (IEC 62271-102)




KnueHT: YE3 Cneyudovkauws Ha KPY
] CPEefHO HanpeXeHue TN
MpoexT: YE3 8DJH
" Homep:
4. O0em Ha pocraBkaTta

flocraBs  ce usna, ras-M3ONMPaHa KOMMNNEKTHa pasnpepenurenda ypeaba Tun  8DJH.
KoHdpurypauusaTa oT naHenm v cboTeeTHOTO 06opyaBaHe ca onKcany B Tabnuda 4.1.

MNoauums No. Ha | OnucaHue _ PaswmnpeHue
TUNOB Ha  LUMHHaTa
naven cuctema

=JZ01 Maxen sxoafuaxe (310 mm)
=JZ04 Maken OxpaHa Ha TpaHcdopmaTop (430 mm)

=JZ05 MNaHen Bxoamaxoa (310 mm) ' (
=JZ01;+  8DJH Briok KoHurypaums

=J704; +

=JZ05

Tabnuya 4.1: Cnucek Ha nadenume & KPY mun 8DJH

[ocraekara oOxsaila cnefHUTe AOMBIHUTENHN YHRUMM 1 eNeMeHT!:

o KOHCTPYKUMS 38 CTEHEH MOHTAM

» bosguceaHe Ha kopnyca Ha KPY B upaT "Light Basic” (SN 700)

e Tabenka c HOMWHaANHWUTE 4aHHW Ha BBLAraPCKU e3uK

¢ AcemOnupaHe Ha BPBL3KWTE 3@ BCWUKY NaHENMU Ha MACTO OT KIWeHTa

¢ TpaHcnopTHa onakoBKa (AbpBeHa ocHoBa U obeyBka ¢ PE 3alyuTHO (onuo)




{nneHT: UE3 Creuvichukalua Ha KPY
) CpEearo HarpexeHue Tvn
MpoekT: YE3 8DJH
Homep:
Moz, No. K-Bo Onvcanue No. Ha TunoB
naHen
31 1 Maxen Bxoa/maxog (310 mm) =JZ01
iLiupounHa Ha narena: 310 mm
HomunaneH Tok Ha uaBoga: 630 A
OBopyaBaH ChC CEAHUTE BNemMeHTH.
3141 TpUnosvUMOKeH paseanHuTen
KOMYTaLMOKHO YCTPOHCTBO 3a paseanHABaHe 1 3aseMABaHeE Ha wsBoAa
(3asemspaLLa (HYHKUVS CBC BL3MOXHOCT 3a UKIoHBaHE NOA TOoBap, W
(hyHKUMA 3a3eMABaHE C NPY)XWHHO MUTHOBEHO fefctaune)
C pbYHO 3aABWKBaHE 3a (PYHKUUN 3ATBAPSHE U PASEAUHABAHE
PeskuM Ha YNpaBneHue Ha 3a3eMUTenHina HOX C NPYXUHHO MWFHOBEHO
AelcTeue:
C PBUHO 3afBUNBaHE
KOHCTPYKLMA Ha 3a/iBIKBALLVMA MEXaHU3bM: MEXaRN3bM C MPYKKHHO
3a/1BWKBAHS
PYHKLUK (38 PHYHO ¥ MOTOPHO aagewxeane): npyxuHa BKIIIOYEHA-
N3KMNOYEHA
Cbe 3akiovBallo YCTPORCTRO: 32 KaTuHap
31.2 MNpucseavHsBaHe Ha naHena
MpeneupeH e kabeneH OTCEK 3a OTBeMAaHe U3BLH naxena Ha
cNefHoTo!
1 kaben
Hagony
CBbp3BaHe KbM NPOXOLHUTE U30NaTOPK (BBHILHA KOHYCHa cUcTema:
Unrepdeiic Tun C (EN 50181) ¢ GonTrosa Bphb3ka M16 (630 A)
Kanak Ha kaBennusi oTceK: cTaHaapTed
Hanuuna Abndouuna 3a kabennv rnasy: 300 mm
[JunBouvHa Ha nadena 775 mm
3akpensaHe Ha kabenuTe:
C 1 xaBenHa ckoba, 6e3 C-rail
MpeABapUTENHO MOHTUPaHK KabenHu ckobun, D=36-52 mm
fipn cTangapTHO M3NbIHEeHWe, xaberiH¥AT OTCEK e npeasBuaeH 3a
CcBbp3BaHe Ha naHena. B 3aBuMcUMOCT OT kabenure vnu xabennure
rnasy, € Bb3MOXKHO 4a ce Hanara peTpoduT.
Mpeasupes e kaDened OTCeKk 3a OTBENAAHE W3BBH naHena Ha
CnegHoTo!
1 xaben
3.1.3 KanauyuTMBHA CUCTEMa 3a criefeHe Ha HanpexeHneTo

YcTpoicTBo:
LRM cucTema ¢ MHTerpupaH uHgukatop, Tun VOIS+ sa 136paHoTo
HOMWHAMHO HanpexeHne.




KnueHr: YES3 Cneuugmkaums Ha KPY
. CPeflHO HaNpeXKeHne TUN

MpoexT: YE3 8DJH

Homep:

Mos. No K-BO Onwcanune No. Ha Tunos

nanen

3.2 1 Manen Oxpaxa Ha TpaHcdopmaTtop (430 mm) 2JZ04
UlupourHa Ha navena: 430 mm
HomuHaneH Tok Ha ussoaa: 200 A
ObopynsaH Cbe CnegHUTe SrNeMaHT:

3.24 TpUno3uLMCHEH pa3eauHUTEN
KomyTaLmoHHO yeTpoiicTeo 3a paseanHaBaHe U 3aseMsaBaHe Ha n3eoaa
(3asemsBalla PYHKLNA CbC BE3MOXKHOCT 3@ W3KNIOUBaHE nog Tosap, U
(hYHKUMA 3a3eMsiBaHE C NPYXWHHO MUTHOBEHO feiicTBue)
C pbuHo 3ageuxeaHe 3a dyHkuMnu SATBAPAMHE U PASEAVHABAHE (
Pexxum Ha ynpaBreHue Ha 3a3eMUTENHUS HOX C NPYXXUHHO MUrHOBEHO -
HelcTave:
C PBYHO 3a4BUKBaHE
KoHCTpYKRUMS Ha 384BUKBALLMA MEXSHUIBM: MEXAHU3BM C NPYKUHHO
3a4BUKBaHE
PyHKLUMM (3a PBYHO M MOTOPHO 3aABMXKBaHe): ApyxuHa BIJHHOYEHA-
M3KMOYEHA
Cbe sawiiousalllo YCTPOWCTRO: 3a KaTuHap
BB npeanasuteny
HoMuHanHo Hanpexenue: 24.0 kV
Pasmep Ha kytnaTa B mm: 442 mm
C TPUNONIOCHO V3KMioYBaHe 3a BB

3.25 lNpuUcbeanHABaHe Ha naHena
C BBL3MOXHOCT 38 NPUCHEAVHABAHE HA eKpaHvupaHi KabenHn rnasu KoM
NPOXGAHUTE M3CNaTopK B kabenHoTo oTAeneHne
MNpegevaeH e kabeneH oTcek 3a oTBEXAaHE K3BLH NAHENA Ha CHEAHOTO!
1 kaben _
Hagony (
Ceup3asaHe KbM NPOXOAHUTE KM30NATOPY {BHHLLHA KOHYCHa CUCTeMa:
WHTepdeitc Tvn A (EN 50181) ¢ wencenHa spbaka (250 A)
Kanaxk Ha kabenHus oTcek: cTaHaapTeH
Hanwyda avnbounHa sa kaGenHw rnasu: 374 mm
OenGovnHa Ha nadHena 775 mm
3akpenBaHe Ha kabenvre:
C 1 kabenna ckoba, v C-lunHa
MpeABapUTEnHO MOHTUpaHV kabenHu ckobu, D=36-52 mm
C GnokvpoBKa NpoTUB OTeMsBaHE
Mpn cTavaapTHO usNbnHeHue, kabenHWAT OTCEK € npeaBuaeH 3a
CBbp3BaHe Ha nadena. B sasucuMocT oT kalbennte nKn kabenHuTe rnaey,
€ BBE3MOXHO A Ce Hanara peTpogduT.

3.26 KanauuTueHa cucTeMa 3a criefieHe Ha HAMPEXeHUeTo

YcrpoicTao:
LRM cuctema ¢ uHTerpupan uHavkarop, Tun VOIS+ 3a nabpanoTo
HOMWUHATHO HanpexeHne.
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KnveHt YE3 Cnevmduraumna Ha KPY
CPeAHO HanpexeHue Tl
MpoekT YE3 8DJH
Homep:
Moz. No. K-80 OnvcaHue No. Ha Tvmo?l
naHen
3.3 1 Mauen sxoa/naxog (310 mm) =JZ05
LiupounHa Ha naxena: 310 mm
HomuHaneH Tok Ha vasoga: 630 A
OBopyasaH CbC CriefHUTe eneMeHTi.
3.3.7 TpHMRO3ULMOHEH PaseARHUTEN
KoMyTaLIMOHHO YCTPOWCTBO 3@ Pa3efinHsBaHe i 3asemapate Ha ¥3Bo4a
(3a3eMABaLA (DYHKUMA CbC BE3MOKHOCT 33 N3KNIOHBAHE fog ToRap,
thyHKUMA 3a3eMABAHE C NPYXUHHO MUIHOBEHO pelicteue)
C pbyHO 3afBWkBaHE 32 (hYHKUMK SATBAPAHE 1 PASEAVNHABAHE
Pexum Ha yripasrieHrie Ha 3a3eMuTenHua HOX ¢ NpYyXUHHO MUTHOBEHO
neicrane:
¢ pbYHO 3a/iBWXBaHE
KOHCTPYKUMA HAa 3a[IBUNEBALLMS MEXaHNZbM: MEXaHhabM C MPYUHHO
3agBUNBaHe
DYRKUMYM (33 PBYHO ¥ MOTOPHO sapBwieaHe): npyxuHa BIJIKOHEHA-
W3KAKOYEHA
CBC 3aKMIOMBALLO YCTPOWNCTBO: 3a KaThHap
3.3.8 NMpucheanHaBaHe Ha nadena
MpeneupeH € xabeneH OTCeK 3a OTBEXAaHe W3BbH naHesia Ha
CNeaHoTo:
1 kaben
Haaony
CebpasaHe KbM NPOXOAHUTE W3onaTopy (BBHLUHA KOHYCHa cucTema:
WrTepdeiic Tun C (EN 50181) ¢ GonTosa Bpbaka M16 (630 A)
Kanak Ha kabenHua OTCeK: cTandapTeH
Hanunuka genbourHa 3a kabennu rnasi: 300 mm
Ounbounna Ha naHena 775 mm
3akpeneake Ha kabenure:
C 1 kaBenna ckoba, Ges C-rail
[peasapuTenHO MOHTUpAHY KabenHi oxobu, P=36-52 mm
Mph CTaHAAPTHO W3NbHeHue, kabenhuaT oTcek e npeasuaeH 3a
cBbp3BaHe Ha navena. B 3aBucuMoCT OT kaBenute uny kabennute
MaBu, & Bb3MOXHO A2 Ce Hanara peTpoduT.
Mpepevaer e kabeneH OTCeK 3a OTBeXAaHe W3BBLH naHena Ha
CAeAHOTO!
1 kaben
3.3.9 KanauWTHBHA CMCTEMA 3a CnejeHe Ha HanpexeHneTo
YCTpoicTBO!
LRM cucreMma ¢ uHTerpypaH UHOKWKaTop, Tun VOIS+ 3a u3bpaHoTo
HOMWHanNHOo HanpeXeHue,
3.34 BenTureH oTeo/ OrpaHKuuMuTern Ha HanpeXxeHneTo

KabenHoTo oTacneHWe e NoArcTeeHo aa MOHTEK Ha BEHTUNHK OTB0AW.
B 33BUCHMOCT OT TMNa Ha BEHTWMHIKA OTBOA MOXE A3 ce HanoM

petpoduT.




KnveHT: YE3 Cneuwvdmrauyws Ha KPY
Mposkr: YES g%i.?_lr-lo HanpeXeHue TUn
Homep:
Axcecoapm
Moz. No. | K-Bo Onucankue TurioB naHenr No.
=JZ00
1 [ocraska 6e3 3aBozcKa npueMka
1 MpoTokon oT pyTrHHK uanuTanwa 8DJH (DE/EN)
1 KynnyHru 3a wuHaTa 3a cBbpaBate Mexay paslMperusTa Ha LUMHHATA

cucTeMa Ha /B2 eAAMHWYHY NaHena unu 6NoKoBe, KOMNNEKT, BKITIOYBALL;
3 KOHTaKTHI eNemMeHTa, 3 CNIMKOHOBY M3oNaTapy, 3 sapeqeHy NPYKUHH
3a 3asemsBaHe, 2 ueRTpupalyy BonTa, apyrv
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SIEMIENS

Knuenr: YE3
MpoekT: YUES
Howmep:

5. NokymeHnTauua (Mpunoxenve)

4.1 EpHonuHeHa cxema
4.2 UepTex ¢ pasnonoxeHneTo Ha naHenure

4.3 KOHCTPYKTMBHU AaHHK

Cneuvdukauys Ha KPY
CpefdHO HanpeXeHvie TUN
8DJH







Customer: CEZ

Specification for medium-voltage
Project: RRT 20kV switchgear 8DJH
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8DJH-82127

8DJH

Gas-insulated, metal-enclosed

medium-voltage switchgear

Technical Description
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Customer: CEZ Specification for medium-voitage
Project: RRT 20kV switchgear 8DJH
Reference: T13017 8DJH-82127

1. Technical data

| Voltages |
=18 V0L t=1 o L= PO TP PITOU PP PR PR 24.0 kV
Operating VOIBQE .o.cocov ettt e e e et s 20.0 kV
Rated short-duration power-frequency withstand volage ...t 50 kv
Rated lightning impulse withstand voltage ... 125 kv
RAEA fTEUUEBTICY wevervvrereeeiiniisisicre s s siva s b s b b s s st e e st s e s e nn b b s b et s 50 Hz

| Short-circuit ratings |
Rated short-time withstand current Ik ... 16.0 kA
Rated duration of Short-GirGUIL.......ccieciirirr s sar s san s s b e s e e rn e e 1s
Rated peak withstand cUrrent Ip ... 40 kA

[ ' Current ratings |
Rated normal current of the busbar ... s 630 A

| Dimensions |
Switchgear height (without pressure absorber, low-voltage compartment) ... 1400 mm
Panel depth {STaNdard) ...t e e e e 775 mm

Depending on the associated typical and its cable connectlon versions, the panel depth can be
>775 mm; for dimensions, see the associated typicals

Lateral Wall dISTANCE ...vvircerireerererrrrreesrer s rr et as s er s e saa b rar s e n A r R e n T e =50 mm
SpezIfikatioNTEXI217 ..cveereeicii e = 200 mm
Rear wall distance for wall-standing arrangement.........cmieie i e =15 mm
Width of control aisle (depending on national specifications)
Recommendead fOr GEIMANY ...coiviieirerie it rmsis st s sss s s csssassssaesssensssssssanssssesssssansns z 800 mm
Recommended for extension or panel replacement.......c.ocvrrimicnmnan e, 2 1000 mm
Depth of cable basement or cable trench (according to cable bending radius)...........c....... 2 600 mm
| _ Switchgear enclosure |
PartitionN ClASS... . vevreieeeireerrcre s e s ettecsreeesrr e e e s et s s b s e b L b A e RS h b a R st a s g R e nR R R AR TR TSRy d S n e PM
Internal arc GlassifiCation .....c.ccccericoiercnnrr i e IACAFL16 kA s
Degree of protection of gas-insulated panels {(primary part) ..o, P 3X
Degree of protection of the switchgear vessel...........cu i P65
| Loss of service continuity |

Loss of service continuity category: LSC
Panels WIthoUL HY HRC TUSES ... icieee s vrrrisniessineesrsiasscssrn e s recnsssmmssssssssssnrsnnn s ssresssnnsessssnas LSC 2B
Panels With HY HRC fUSES c.vvveiivirr i iisinrias s en s sas s sas s enmersanms sasssbesssenssssennessonsnsnsisen LSC 2A

Issue: 23.07.2013 Printout: 23.07.2013




Customer: CEZ Specification for medium-voltage

Project: RRT 20kV switchgear 8DJH
Reference: T13017 8DJH-82127
| Operating conditions (according to IEC 62271-1) |
Site AlIUAE .ovveveeccccin e e e e e s e s b e st s ania it <1000 m
Maximum ambient air TEBMPErBIUNE it e re s rrrerarertrgesecs shesenins 40 °C
Lowest ambient air IEMPEIAIUTE .o a s rerr e r s rra e rrrrr e eary g ereeneseriaes -5°C
The temperature range depends on the secondary equipment and low-voltage devices
used and their operating conditions.
The rated currents are valid for ambient air temperature of 40° C
{24-hour mean value max. 35° C).
| Insulation ]
Rated filling level {absolute) for insulation pye.. e 180 kP2
Minimum filling level (@bsolute) for NSUIBHION Pre.............oommsncsssssssss e 190 KP@
I Endurance classes of the switching devices ]
Three-position switch-disconnector
Disconnecting, mechanically (IEC 62271-102) ..o issee s essnssesesons MO
Load breaking, mechanically (IEC B0265-1) coovii i e sssessesasncons M1
L.oad breaking, electrically (IEC B0265-1) ... e s ies st E3
Earthing, mechanically (IEC 62271102} ......ccrcivininniinrenrenrenvsnrcresnrenins erverrrey e eteanaees MO
Earthing, electrically {IEC 62271-102)....covivirerecrimieniismes i s E2

Issuer 23.07.2013 Printout: 23.07.2013
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Customer: CEZ ‘ Specification for medium-voltage
Project: RRT 20kV switchgear 8DJH
Refarence: T13017 8DJH-82127

2. Scope of supply

A complete gas-insulated medium-voltage switchgear assembly 8DJH is delivered. The panel
arrangement and panel-related equipment features are described in Tabelle 4.1

Quantity Typical Description Busbar
No. extension

+401 =JZM Ring-main feeder (310 mm)

+J02 =JZ02 Ring-main feeder (310 mm)

+J03 =JZ203 Transformer feeder (430 mm)

+JO1,+J02,+ 8DJH Block

Jo3

Tabelle 2.1: List of 8DJH switchgear panels

The delivery comprises the following additional features and supplies:
e Design for wall-standing arrangement

¢ Painting of switchgear enclosure in color "Light Basic” (SN 700)

s Type plate in Buigarian

¢ Assembly of interconnections for all panels by customer on site

e Truck packing {wooden base and wrapped PE protective foil)

3
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Customer: CEZ
Project: RRT 20kV
Reference: T13017

Specification for medium-voltage
switchgear 8DJH

8DJH-82127

| ltem No. | Quantity

| Description | Typical no.

21 1

Issue: 23.07.2013

Ring-main feeder (310 mm) =JZ01
Panel width; 310 mm

Rated feeder current: 630 A

equipped with the following components

Three-position switch-disconnector

Switching device for disconnecting and earthing of the feeder
(disconnector function with load breaking capacity, make-proof earthing
function)

Mode of operation for the switch-disconnector:

with manual operating mechanism for DISCONNECTING function
{On-Off)

Mode of operation for the make-proof earthing switch: ( '
with manual operating mechanism

Design of operating mechanism: spring-operated mechanism
Functions (for manual or motor operation}: spring CLOSED-OPEN
With locking device: for padiock

Release:

Auxiliary switch for ready-for-service indicator

Augxiliary switch for the ready-for-service indicator, for electrical evaluation
of the indicator position

Design of auxiliary switch: 1 NO + 1 NC

Panel connection

Possibifity of connection for solid-insulated cable plugs to the vessel
bushings in the connection compartment

Connection compartment provided for leading the following out of the

panel:

1 cable

downwards

Connection to bushing (outside-cone system: _
interface type C (EN 50181} with bolted contact M16 (630 A) (
Cable compartment cover: standard

Available depth for cable plugs: 298 mm

Panel depth 775 mm

Cable fixing:

with 1 cable bracket and C-rall

Pre-assembled cable clamps with, D=36-52 mm

With closing lock-out

In the standard design, the cable compartment is provided for the panel
connection. Depending on the cables or cable plugs used, retrofitting may

be required.

Capacitive voltage detecting system at the feeder

Design:

LRM system (low-resistance modified) with integrated indicator, type
VOIS+ for the selected operating voltage .

1 . ‘4\
:{h\{’ ]

A

Surge arresters/Surge limiters @ n} : At

The cable compartment is prepared for installation of €

e

Printout: 23.07.2013




SIEMERNS

Customer: CEZ Specification for medium-voltage
Project: RRT 20kV switchgear 8DJH
Reference: T13017 8DJH-82127

Depending on the arrester used, retrofitting may be required.

Issue: 23.07.2013 Printout: 23.07.2013




Customer: CEZ Spegcification for medium-voltage
Project: RRT 20kV switchgear 8DJH
Reference: T13017 8DJH-82127
[ ltem No. | Quantity [ Description | Typical no.
2.2 1 Ring-main feeder (310 mm) =JZ02
Panel width; 310 mm
Rated feeder current: 630 A
equipped with the following components
221 Three-position switch-disconnector
Switching device for disconnecting and earthing of the feeder
(disconnector function with load breaking capacity, make-proof earthing
function)
Mode of operation for the switch-disconnector:
with manual operating mechanism for DISCONNECTING function
{On-Off) _
Mode of operation for the make-proof earthing switch: (
with manual operating mechanism '
Design of operating mechanism: spring-operated mechanism
Functions (for manual or moter operation): spring CLOSED-OPEN
With locking device: for padlock
Release:
222 Panel connection
Possibility of connection for solid-insulated cable plugs to the vessel
bushings in the connection compartment
Connection compartment provided for leading the following out of the
panel;
1 cable
downwards
Connection to bushing {outside-cone system:
interface type C (EN 50181) with bolted contact M16 (630 A)
Cable compartment cover: standard
Available depth for cable plugs: 298 mm
Panel depth 7756 mm
Cable fixing:
with 1 cable bracket and C-rail (
Pre-assembled cable clamps with, D=36-52 mm
With closing lock-out
In the standard design, the cable compartment is provided for the panel
connection. Depending on the cables or cable plugs used, retrofitting may
be required. '
223 Capacitive voltage detecting system at the feeder
Design:
LRM system (low-resistance modified) with integrated indicator, type
VOIS + for the selected operating voltage
2.2.4 Surge arresters/Surge limiters

Issue: 23.07.2013

The cable compartment is prepared for installation of a surge arrester.

Depending on the arrester used, retrofitting may b requ,iired.
i,
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Customer: CEZ
Project: RRT 20kV
Reference: T13017

Specification for medium-voltage
switchgear 8DJH

8DJH-82127

[ ltlem No. | Quantity |

Description .| Typical no.

2.3 1

2.31

232

233

lssue: 23.07.2013

Transformer feeder (430 mm) =JZ03
Panel width: 430 mm

Rated feeder current: 200 A

equipped with the following components

Three-position switch-disconnector

Switching device for disconnecting and earthing of the feeder
(disconnector function with load breaking capacity, make-proof earthing
function)

Mode of operation for the switch-disconnector:

with manual operating mechanism for DISCONNECTING function
(On-0Off)

Mode of operation for the make-proof earthing switch:

with manual operating mechanism

Design of operating mechanism: Spring-operated/stored-energy
mechanism

Functions (for manual or motor operation): Storage ON-OFF

With locking device: for padiock

HV HRC fuse assembly

Rated voltage: 24.0 kV

Fuse slide, dimension e in mm: 442 mm
with three-pole tripping for HV HRC fuse

Panel connection

Possibility of connection for solid-insulated cable plugs to the vessel
bushings in the connection compartment

Connection compartment provided for leading the following out of the
panel:

1 cable

downwards

Connection to bushing (outside-cone system:

interface type A (EN 50181) with plug-in contact (250 A)

Cable compartment cover: standard

Available depth for cable plugs: 374 mm

Panel depth 775 mm

Cable fixing:

with 1 cable bracket and C-rail

Pre-assembled cable clamps with, D=36-52 mm

With de-earthing lock-out

In the standard design, the cable compartment is provided for the panel
connection. Depending on the cables or cable plugs used, retrofiiting may
be required.

Capagcitive voltage detecting system at the feeder
Design: S
LRM system (low-resistance modified) with integrated indicator, type ", wii rf_;.-;.ﬁ.,‘*\\\

VOIS+ for the selected operating voltage /->

1
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Customer: CEZ Specification for medium-voltage
Project: RRT 20kV switchgear 8DJH
Reference: T13017 8DJH-82127

Accessories

[ ltem No. [ Quantity | Description [ Typical No. =JZ00 |
1 Routine test report 8DJH (DE/EN)
1 Oper. lever (bk) for rot. oper. mech. {DISCONNECTING/EARTHING, LS
2)
1 Delivery without factory acceptance test

Issue: 23,.07.2013 Printout; 23.07.2013 Page: 10/ 11
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Customer: CEZ Specification for medium-voliage
Project: RRT 20KV switchgear 8D.JH
Reference: T13017 8DJH-82127

3. Documentation (Annex)

3.1 Single-fine diagram
3.2 Panel arrangement diagram
33 Constructional data
A
oe
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Customer: CEZ

Specification for medium-voltage
Project: RRRT 20kV switchgear 8DJH

Reference: T13017

8DJH-82135

8DJH

Gas-insulated, metal-enclosed

medium-voltage switchgear

Technical Description

Issue: 23.07.2013 Printout: 22.07.2013
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Customer: CEZ
Project: RRRT 20kV
Reference: T13017
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Customer: CEZ Specification for medium-voltage
Project: RRRT 20KV switchgear 8DJH
Reference: T13017 8DJH-82135

1. Technical data

[ Voltages |
RALEA VOIBGR..v1vvrvrriaeeesreeriseerrsessare st b e b e SRS T R H e LR s 24.0kV
OPEFAtING VORBGE 1.vvuvecerrecreermriscisms ittt e b s 20,0 kv
Rated short-duration power-frequency withstand voltage ..., 50 kV
Rated lightning impulse withstand voltage ... 125 kY
RAEG fTEQUETICY 1euerrveeerirertierar e isas et b b S eeE s EE sris 50 Hz

[ Short-circuit ratings |
Rated short-time withstand cUrrent Ik v e s 16.0 kA
Rated duration of ShOM-GIMGUIL......coiievee st isre i scs s et s as e s b b a e s e 1s
Rated peak withstand GUITENT ID ..ot 40 kA

| Current ratings ]
Rated normal current of the BUSDET ... e s 630 A

[ Dimensions |
Switchgear height (without pressure absorber, low-voltage compantment) ..o 1400 mm
Pane! depth (STaNAard) ..o 775 mm

Depending on the associated typical and its cable connection versions, the panel depth can be
>775 mm; for dimensions, see the associated typicals

Lateral Wall QISTANTE v evvvreereeireesreissieeseer e rrer e rarerarserresisssssstsssnraaassaanssrsssbsasst rrerasnssssnssbbsats = 50 mm
SpPezifikatIoNTEXI2TT ...cericrciir e =200 mm
Rear wall distance for wall-standing armrangement........ i, 215 mm
Width of contro! aisle (depending on national specifications)
Recommended fOr GEIMANY ... et s as s s r s z 800-mm
Recommended for extension or panel replacement...........coccicisniim i, = 1000 mm
Depth of cable basement or cable trench (according to cable bending radius) .......occeiiiene z 600 mm
[ Switchgear enclosure I
P ATH IO Gl . .uuriierrereessererraaassssssrserrrerresassssseassneesansnrarssnbssisisntorissasassssesss s iaensiirarerssasntesiunnstersaesansnss PM
Internal arc classSifIGatioN ... ecicoicveiser e s e s IACAFL16 kA s
Degree of protection of gas-insulated panels (Primary part) ..., 1P 3X
Degree of protection of the switchgear VESSel..c...... v, IP65
[ Loss of service continuity I

Loss of service continuity category: LSC
Panels WIthoUt HY HRGC fUSES .....oiiiiir e itiis s is s s st LSC 2B
Partels With HY HRC fUSES c..vvivvr et rersrcsisneirer s s ssrinns s s s nssersrsssssssansaneasase s sansssnssssas s L5C 2A

2
. Ne
HEA 3) :
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Customer: CEZ Specification for medium-voltage

Project: RRRT 20kV switchgear 8DJH

Reference: T13017 8DJH-82135

| Operating conditions (according to IEC 62271-1)
SHE AIUUS .oieiicoiiticnisiiiai et e e bbb en b et sennnan <1000 m
Maximum ambient air teMPErature ... et ene s 40 °C
Lowest ambient @ir teMPEratUure ...ttt e eeseemesesesnenenanne -5°C

The temperature range depends on the secondary equipment and low-voltage devices
used and their operating conditions.

The rated currents are valid for ambient air temperature of 40° C

{(24-hour mean value max. 35° C).

I ' Insulation

Rated filling level (absolute) for insulation pye ; ; 150 kPa

Minimum filling level (absolute) for INSUIAtON Pre....ccorccusneseseesmsmssssmmm s 1 30 KP

[ Endurance classes of the switching devices

Three-position switch-disconnector

Disconnecting, mechanically (IEC 6227 1-T02) ..ottt meseeesee s sersreeseeseassessenens MO
Load breaking, mechanically (IEC 80265-1) ...c.cccuvviiciiriieiititeiece e eesr st sess e ssse s sseesennes M1
Load breaking, electrically (IEC B0265-1) .....cov it sissitesee s ee e ereesee e rennneens E3
Earthing, mechanically (IEC 62271-102)....c..ccociieiivereeie e cs e reereee e aeraes MO
Earthing, electrically (IEC B2271-102)......cccvcirreieieeeeneecieies s e sssssssssssssss s s e mss e e ereneseees E2
Issue: 23.07.2013 Printout: 23.07,2013 Page: 4 /11
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Customer: CEZ Specification for medium-voltage
Project: RRRT 20KV switchgear 8DJH
Reference: T13017 8DJH-82135

2.  Scope of supply

A complete gas-insulated medium-voltage switchgear assembly 8DJH is delivered. The panel
arrangement and panel-related equipment features are described in Tabelle 4.1

Quantity Typicail Description Busbar
No. extension

+J01 =JZ01 Ring-main feeder {310 mm)

+J02 =JZ02 Ring-main feeder (310 mm)

+J03 =JZ202 Ring-main feeder (310 mm)

+J04 =J703 Transformer feeder (430 mmy)

+J01,+J02,+ 8DJH Block

J03,+J04

Tabelle 2.1: List of 8DJH switchgear panels

The delivery comprises the following additional features and supplies:
e Design for wall-standing arrangement

« Painting of switchgear enclosure in color "Light Basic" (SN 700}

+ Type plate in Bulgarian

+ Assembly of Interconnections for all panels by customer on site

¢ Truck packing (wooden base and wrapped PE protective foil)

Issue: 23.07.2013 Printout: 23.07.2013 Page: 5/ 11
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Customer: CEZ

Project: RRRT 20kV

Reference: T13017

Specification for medium-voltage
switchgear 8DJH

8DJH-82135

| ltem No. [ Quantity

| Description | Typical no.

21 1

2.1.2

Issue; 23.07.2013

Ring-main feeder {310 mm) =JZ01
Panel width: 310 mm

Rated feeder current: 630 A

equipped with the following components

Three-position switch-disconnector

Switching device for disconnecting and earthing of the feeder

{disconnector function with load breaking capacity, make-proof earthing

function)

Mede of operation for the switch-disconnector:

with manual operating mechanism for DISCONNECTING function

(On-0ff) .
Mode of operation for the make-proof earthing switch: (
with manual operating mechanism

Deslgn of operating mechanism: spring-operated mechanism

Functions (for manual or motor operation): spring CLOSED-OPEN

With tocking device: for padiock

Release:

Auxillary switch for ready-for-service indicator

Auxiliary switch for the ready-for-service indicator, for electrical evaluation
of the indicator position

Design of auxillary switch; 1 NO + 1 NC

Panel connection

Possibility of connection for solid-insulated cable plugs to the vessel
bushings in the connection compartment

Connection compariment provided for leading the following out of the
panel:

1 cable

downwards

Connection to bushing {outside-cone system:

interface type C (EN 50181) with bolted contact M16 {630 A) (
Cable compartment cover: standard

Available depth for cable plugs: 2908 mm

Panel depth 775 mm

Cable fixing:

with 1 cable bracket and C-rall

Pre-assembled cable clamps with, D=36-52 mm

With closing lock-out

In the standard design, the cable compartment is provided for the panel
connection. Depending on the cables or cable plugs used, retrofitting may
be required.

Capacitive voltage detecting system at the feeder
Design:

LRM system (low-resistance modified) with integrated indicator, type =
VOIS+ for the selected operating voltage

Surge arresters/Surge limiters

Page: 6/ 11
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Customer; CEZ Specification for medium-voltage
Project: RRRT 20KV switchgear 8DJH
Reference: T13017 8DJH-82135

Depending on the arrester used, retrofitting may be required.

Issue: 23.07,2013 Printouk: 23.07.2013 Page: 7/11
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Customer: CEZ Specification for medium-voltage
Project: RRRT 20KV switchgear 8DJH
Reference: T13017 8DJH-82135
| tem No. [ Quantity | Description | Typical no.
2.2 2 Ring-main feeder (310 mm) =JZ02
Panel width: 310 mm
Rated feeder current; 630 A
equipped with the following components
2.2.1 Three-position switch-disconnector
Switching device for disconnecting and earthing of the feeder
{disconnector function with load breaking capacity, make-proof earthing
function)
Mode of operation for the switch-disconnector;
with manual operating mechanism for DISCONNECTING function
(On-0Off)
Mode of operation for the make-proof earthing switch:
with manual operating mechanism
Design of operating mechanism: spring-operated mechanism
Functions {for manual or motor operation): spring CLOSED-OPEN
With locking device: for padlock
Release:
222 Panel connection
Possibility of connection for solid-insulated cable plugs to the vessel
bushings in the connecfion compariment
Connection compartment provided for leading the following out of the
panel:
1 cable
downwards
Connection to bushing (outside-cone system:
interface type C (EN 50181) with bolted contact M16 (630 A)
Cable compartment cover: standard
Available depth for cable plugs: 298 mm
Panel depth 775 mm
Cable fixing:
with 1 cable bracket and C-rail
Pre-assembled cable clamps with, D=36-52 mm
With closing lock-out
In the standard design, the cable compartment is provided for the panel
connection, Depending on the cables or cable plugs used, retrofitting may
be required.
2.2.3 Capacitive voltage detecting system at the feeder
Design:
LRM system (low-resistance modified) with integrated indicator, type
VOIS+ for the selected operating voltage
2.24 Surge arresters/Surge limiters

I[ssue: 23.07.2013

The cable compartment is prepared for installation of a surge arrester.
Depending on the arrester used, retrofitting may be required.

Printout; 23.07.2013
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Customer: CEZ Specification for medium-voltage

Project: RRRT 20KV switchgear 8DJH

Reference: T13017 8DJH-82135

Mitem No. | Quantity | Description [ Typicalno. |
2.3 1 Transformer feeder (430 mm) =JZ03

Pane! width: 430 mm
Rated feeder current: 200 A
equipped with the following components

231 Three-position switch-disconnector
Switching device for disconnecting and earthing of the feeder
(disconnector function with load breaking capacity, make-proof earthing
function)
Mode of operation for the switch-disconnector:
with manual operating mechanism for DISCONNECTING function
(On-Off)
Mode of operation for the make-proof earthing switch:
with manual operating mechanism
Design of operating mechanism: Spring-operated/stored-energy
mechanism
Functions (for manual or motor operation): Storage ON-OFF
With locking device: for padlock

HV HRC fuse assembly

Rated voltage: 24.0 kV

Fuse slide, dimension e in mm: 442 mm
with three-pole tripping for HV HRG fuse

2.3.2 Panel connection
Possibility of connection for solid-insulated cable plugs to the vessel
bushings In the connection compartment
Connection compartment provided for leading the following out of the
panel:
1 cable
downwards
Connection to bushing {outside-cone system:
interface type A (EN 50181) with plug-in contact (250 A)
Cable compartment cover: standard
Available depth for cable plugs: 374 mm
Panel depth 7756 mm
Cable fixing:
with 1 cable bracket and C-rail
Pre-assembled cable clamps with, D=36-52 mm
With de-earthing lock-out
In the standard design, the cable compartment is provided for the panel
connection. Depending on the cables or cable plugs used, retrofitting may
be required.

2.3.3 Capacitive voltage detecting system at the feeder
Design:
LRM system (low-resistance modified) with integrated indicator, type
VOIS+ for the selected operating voltage

issue; 23.07.2013 Printout; 23.07.2013 Page: 9/11
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Customer: CEZ Specification for medium-voltage
Project: RRRT 20kV switchgear 8DJH

Reference: T13017 8DJH-82135

Accessories

{ Item No. | Quantity | Description [ Typical No. =JZ00 |
1 Routine test report 8DJH {DE/EN)
1 Oper. lever (bk)} for rot. oper. mech. (DISCONNECTING/EARTHING, LS
2)
1 Delivery without factory acceptance test

Issue: 23.07.2013 Printout: 23.07.2013 Page: 10/ 114
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Customer; CEZ
Project: RRRT 20kV
Reference: T13017

3. Documentation (Annex)

3.1 Single-line diagram

3.2 Panel arrangement diagram

3.3 Constructional data

Issue: 23.07.2013 Printout; 23,07.2013

Specification for medium-voltage

switchgear 8DJH

8DJH-82135
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Customer: CEZ Specification for medium-voltage
Project: RRTT 20kV switchgear 8DJH

Reference: T13017

8DJH-82138

8DJH

Gas-insulated, metal-enclosed

medium-voltage switchgear

Technical Description

Issue: 23.07.2013 Printout; 23.07.2013 Page: 1/11
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Customer: CEZ
Project: RRTT 20kV
Reference: T13017

Contents

Technica! data Error! Bookmark not defined.

Scope of supply Error! Bookmark not defined.

Documentation (Annex)9
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Specification for medium-voltage

switchgear 8DJH

8DJH-82138
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Customer: CEZ Specification for medium-voltage
Project: RRTT 20KV switchgear 8DJH
Reference: T13017 8DJH-82138

1. Technical data

[ Voitages |
RAEA VOIBOE ..o vereeerreseseissseesenrsrss e sss sy b8 S0 24.0 kV
OPEIAtNG VOIRAYE +.rerrresirerarsersessrnsssiassessrrasiss s st s s om0 20.0 kV
Rated short-duration power-frequency withstand voltage ... e 50 kV
Rated lightning impulse withstand VORage ... 1256 kV
RALEA TTEGUEICY vv.vvvrveresresaseresscrsissesiemssssses s aess oebss b1 LS 50 Hz

[ Short-circuit ratings i
Rated short-time withstand cUITENt 1K .cccrin e 16.0 kA
Rated duration Of SNOM-CIFCUIL.....cveoeerrarriiisrss b e is
Rated peak Withstand CUITENE IP ..o 40 kA

| Current ratings ]
Rated normal current of the BUSDAN ..o 630 A

| Dimensions |
Switchgear height (without pressure absorber, low-voltage compartment) eerererrereranesneeeness 1400 MM
Panel depth (StANAAIT) ... iverieuerisse s s 775 mm

Depending on the associated typical and its cable connection versions, the panel depth can be
>775 mm; for dimensions, see the associated typicals

LAtEral Wall GISTANCE .ovvevriveererrrrerr e esssbs e s s e s sssbnt z 50 mm
SPEZIfIKAMONTEXE27 cevivecrerarnssnseesese bbb = 200 mm
Rear wall distance for wall-standing arrangement.......... e =15 mm
Width of control aisle (depending on national specifications)
Recommended for Germany ......cccaeviniinecnnns SOUR USSP P PP z 800 mm
Recommended for extension or panel replacement........o s 2 1000 mm
Depth of cable basement or cable trench (according to cable bending radius) .......ceeen. z 600 mm
[ Switchgear enclosure |
PATEION GBS .. revsversereesirssessssssesssesasiresssbessatasstssasrar st et E oA T RS a TR RS LA 2R T PM
Interna! are ClassifiCAtON ..vciverrreir e IACAFL16KkA/M s
Degree of protection of gas-insulated panels {primary PAMY co et s 1P 3X
Degree of protection of the switchgear VBssel.......r it IP65
| Loss of service continuity ]

Loss of service continuity category: LSC
Panels wWithout HY HROC fUSES .....veceerirririnessrnccmesss s sass s s
Panels With HY HRC fUSES ......vvreeeerrmmisrirr s bas sttt s st st

Issue: 23.07.2013 Printout; 23.07.2013 Page: 3/ 11
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Customer: CEZ Specification for medium-voltage

Project: RRTT 20KV switchgear 8DJH

Reference: T13017 8DJH-82138

| Operating conditions (according to IEC 62271-1) |
SHE AIIUAS oottt e et b an o bern e £1000 m
Maximum ambient alr IOMPETAIUIE ......cociieieeccre e er et e s s e sassaae s 40 °C
Lowest amblent alr teMPerature ... i e e e s -5°C

The temperature range depends on the secondary equipment and low-voltage devices
used and their operating conditions.

The rated currents are valid for ambient air temperature of 40° C

{24-hour mean value max. 35° C).

| Insulation |

Rated filling level {absolute) for INSUIAON Pre...........o.oocoeeoeeeeeseeeeeoees s 150 kPa
Minimum filling level (absolute) for NSUIAON Pro. oo, 130 KPA

| Endurance classes of the switching devices |

Three-position switch-disconnector

Disconnecting, mechanically (IEC 8227 1-102) .....cccvcviirriicriine s ssr s sses s sraens MO
Load breaking, mechanically (IEC 60265-1} ......... P U M1
Load breaking, electrically (IEC BO265-1) ...c.cociiiecececinre et s sbeses s s st s E3
Earthing, mechanically (IEC 62271-T02) ... ciieciiiiericsvmtiaeetrsssieeeee s stsstsssnesnsssessrresss sovesses MO
Earthing, electrically (IEC 82271-102) .ttt et s sttt vt s cebe et s snssrae s e s E2

—

A

IIUHA‘J
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(1€




n

Customer: CEZ Specification for medium-voltage
Project: RRTT 20kV switchgear 8DJH

Reference: T13017 8DJH-82138

2. Scope of supply

A complete gas-insulated medium-voltage switchgear assembly 8DJH is delivered. The panel
arrangement and panel-related equipment features are described in Tabelle 4.1

Quantity Typical Description Busbar
No. extension

+J01 =JZ01 Ring-main feeder (310 mm)

+J02 =JZ02 Ring-main feeder (310 mm)

+J03 =JZ03 Transformer feeder (430 mm)

+J04 =J203 Transformer feeder (430 mm)

+J01,+J02,+ 8DJH Block

J03,+J04

Tabelle 2.1: List of 8DJH switchgear panels

The delivery comprises the following additional features and supplies:
» Design for wall-standing arrangement

¢ Painting of switchgear enclosure in color "Light Basic” (SN 700)

+ Type plate in Bulgarian

+ Assembly of interconnections for all panels by customer on site

» Truck packing (wooden base and wrapped PE protective foil}

Issue: 23.07.2013 Printout: 23.07.2013 Page: 5/ 11
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Customer: CEZ

Project: RRTT 20kV

Reference: T13017

Specification for medium-voltage
switchgear 8DJH

8DJH-82138

[ tem No. | Quantity

| Description | Typical no.

21 1

2.1.1

213

214

Issue: 23.07.2013

Ring-main feeder (310 mm) =JZ01
Panel width: 310 mm

Rated feeder current: 630 A

equipped with the following components

Three-position switch-disconnector

Switching device for disconnecting and earthing of the feeder
{disconnector function with load breaking capacity, make-proof earthing
function)

Mode of operation for the switch-disconnector:

with manual operating mechanism for DISCONNECTING function
{On-Off)

Mode of operation for the make-proof earthing switch: ( B
with manual operating mechanism

Design of operating mechanism: spring-operated mechanism
Functions (for manual or motor operation): spring CLOSED-OPEN

With locking device: for padlock

Release:

Auxiliary switch for ready-for-service indicator

Auxitiary switch for the ready-for-service indicator, for electrical evaluation
of the indicator position

Design of auxiliary switch: 1 NO + 1 NC

Panel connection

Possibility of connection for solid-insulated cable plugs to the vessel
bushings in the connection compartment

Connection compartment provided for leading the following out of the

panetl:

1 cable

downwards

Connection to bushing (outside-cone system:

interface type C (EN 50181) with bolted contact M16 (630 A) (
Cable compartment cover: standard )
Available depth for cable plugs: 298 mm

Panei depth 775 mm

Cable fixing:

with 1 cable bracket and C-rail

Pre-assembled cable clamps with, D=36-52 mm

With closing lock-out

In the standard design, the cable compartment is provided for the panel
connection. Depending on the cables or cable plugs used, retrofitting may

be required.

Capacitive voltage detecting system at the feeder
Cesign: e
LRM system (low-resistance modified) with integrated indicator, typ N
VOIS+ for the selected operating voltage

Surge arresters/Surge limiters
The cable compartment is prepared for installation of a surge arre

7 osk
Printout: 23.07.2013 S XN
C ———— -
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Customer: CEZ

Project: RRTT 20kV

Reference: T13017

Issue: 23.07.2013

Printout: 23.07.2013

Specification for medium-voltage

switchgear 8DJH

8DJH-82138

Depending on the arrester used, retrofitting may be required.

Page: 7/ 11
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Customer: CEZ

Project: RRTT 20kV

Reference: T13017

i

Specification for medium-voltage
switchgear 8DJH

8DJH-82138

[ ltem No. [ Quantity

| Description . | Typical no. ]

2.2 1

2.2.1

222

223

224

Issue; 23.07.2013

Ring-main feeder (310 mm) =JZ02
Panel width: 310 mm

Rated feeder current: 630 A

equipped with the following components

Three-position switch-disconnector

Switching device far disconnecting and earthing of the feeder

(disconnector function with load breaking capacity, make-proof earthing

function)

Mode of operation for the switch-disconnector:

with manual operating mechanism for DISCONNECTING function

(On-Off) ,
Mode of operation for the make-proof earthing switch: (
with manual operating mechanism "
Design of operating mechanism: spring-operated mechanism

Functlons {for manual or motor operation): spring CLOSED-OPEN

With locking device: for padlock

Release:

Panel connection

Possibility of connection for solid-insulated cable plugs to the vessel
hushings in the connection compartment

Connection compartment provided for leading the following out of the

panel:

1 cable

downwards

Connection to bushing (outside-cone system:

interface type C (EN 50181) with bolted contact M16 (630 A)

Cable compartment cover: standard

Available depth for cable plugs: 268 mm

Panel depth 775 mm

Cabile fixing: o
with 1 cable bracket and C-rail (
Pre-assembled cable clamps with, D=386-52 mm

With closing lock-out

In the standard design, the cable compartment is provided for the panel
connection. Depending on the cables or cable plugs used, retrofitting may

be required.

Capacitive voltage detecting system at the feeder

Design:

LRM systemn (low-resistance modified) with integrated indicator, type
VOIS+ for the selected operating voltage

Surge arresters/Surge limiters

The cable compartment is prepared for installation of a surge arrester. Y ;“:\
Depending on the arrester used, retrofitting may he required. - ?-'\_‘i\-l%;t\

A5 \\

=
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Customer: CEZ Specification for medium-voltage

Project: RRTT 20kV switchgear 8DJH

Reference: T13017 8DJH-82138

[ llem No. | Quantity | Description | Typical no.
2.3 2 Transformer feeder (430 mm) =JZ03

Panel width: 430 mm
Rated feeder current: 200 A
equipped with the following components

2.3.1 Three-position switch-disconnector
Switching device for disconnecting and earthing of the feeder
(disconnector function with load breaking capacity, make-proof earthing
function)
Mode of operation for the switch-disconnector:
with manual operating mechanism for DISCONNECTING function
{(On-Off)
Mode of operation for the make-proof earthing switch:
with manual operating mechanism
Design of operating mechanism: Spring-operated/stored-energy
mechanism
Functions (for manual or motor operation): Storage ON-OFF
With locking device: for padlock

HV HRC fuse assembly

Rated voltage: 24.0 kV

Fuse slide, dimension e in mim: 442 mm
with three-pole tripping for HVY HRC fuse

232 Panel connection
Possibility of connection for solid-insulated cable plugs fo the vessel
bushings in the connection compartment
Connection compartment provided for leading the following out of the
panel:
1 cable
downwards
Connection to bushing {outside-cone system:
interface type A (EN 50181} with plug-in contact (250 A}
Cable compartment cover: standard
Available depth for cable plugs: 374 mm
Panel depth 7756 mm
Cable fixing:
with 1 cable bracket and C-rail
Pre-assembled cable clamps with, D=36-52 mm
With de-earthing lock-out
In the standard design, the cable compartment is provided for the panel
connection. Depending on the cables or cable plugs used, retrofitting may
be required.

233 Capacitive voltage detecting system at the feeder

Design: /.,f_—«f_k
LRM system (low-resistance modified) with integrated indicator, typ (5»\-’%(} iy

VOIS+ for the selected operating voltage 5;‘/’ ~
- ‘}‘-: e BT ~ 2
ot -izﬁifz.!zm‘@ ;}g
AN iy
o \:_/},\:‘«#’\ @J
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Customer: CEZ Specification for medium-voltage
Project: RRTT 20kV switchgear 8DJH

Reference: T13017 8DJH-82138

Accessories

[ tem No. | Quantity | Description | Typical No.=JZ00 |
1 Routine test report 8DJH (DE/EN)
1 Oper. lever (bk) for rof. oper. mech. (DISCONNECTING/EARTHING, LS
2)
1 Delivery without factory acceptance test

Issue: 23.07.2013 Printout: 23.07.2013 Page: 10/ 11
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Customer: CEZ Specification for medium-voltage
Project: RRTT 20KV switchgear 8D.JH
Reference: T13017 : 8DJH-82138

3. Documentation (Annex)

3.1 Single-line diagram
3.2 Panel arrangement diagram
3.3 Constructional data
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Customer: CEZ

Specification for medium-voltage
Project: RRRT+T 20KV switchgear 8DJH

Reference: T13017

8DJH-82141

8DJH

Gas-insulated, metal-enclosed

medium-voltage switchgear

Technical Description

Issue: 23.07.2013 Printout: 23.07.2013
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Customer: CEZ
Project: RRRT+T 20kV
Reference: T13017

Contents

Technical data Error! Bookmark not defined.

Scope of supply Error! Bookmark not defined.
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Specification for medium-voltage

switchgear 8DJH

8DJH-82141
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Customer: CEZ Specification for medium-voltage
Project: RRRT+T 20KV switchgear 8DJH
Reference: T13017 8DJH-82141

1. Technical data

‘ Voltages ]
RAIEA VOIBGE ....eve v rvieseeneriaercrressiis s sasarssssr s bbb s bbb 24.0 kV
OPETAHNG VOIATE <revuersiaiiesrreseisssntsmens s s bbb bbb s SR 20.0 kV
Rated short-duration power-frequency withstand vO'age ..., 50 kV
Rated lightning impulse withstand VOIAGE ...t 125 kV
RALEA FIEQUENCY 1evvverrarrrosssrenseriasmiasissses s s ss b1 RS RS SarELsbsdbee 50 Hz

I Short-circuit ratings i
Rated shori-time withstand CUITENT TK et 16.0 kKA
Rated duration Of SROT-CITGUIL.......vvireerie e csisssirsame e ens s tin s s s s e e e s e n s 1s
Rated peak withstand CUITENEID e 40 kA

[ Current ratings |
Rated normal current of the BUSBAT ... s 630 A

[ Dimensions , |
Switchgear height (without pressure absorber, low-voltage compartment) ......coeieeniennenans 1400 mm
Panel depth (StANCard) ... s 775 mm

Depending on the associated typical and its cable connection versions, the panel depth can be
>775 mm; for dimensions, see the assoclated typicals

Lateral Wall QISLATICE . .vevveeeereeesieesssrrestssresreresrsesnr s s bs s br e s e rr T a e e e S b E b e e s s nan b b e RS s s R E st st s 2 50 mm
SPEZIfIKAHONTEXIZTT ooeeceisisescrirerer e bbb 2 200 mm
Rear wall distance for wall-standing arrangement........cccasiinn o =156 mm
Width of control aisle (depending on national specifications)
RecOMMENAE fOr GEIMAMY .evveecreerereeseriiisee s bt e st bbb = 800 mm
Recommended for extension or panel replacement.......iinninnnenae. = 1000 mm
Depth of cable basement or cable trench (according to cable bending radius) ........coceuvnine z 600 mm
| Switchgear enclosure |
Partition class.......c...... T OSSO P TS DI MM TSI PM
Internal arc ClassfiCation ...t et IAC AFL 16 kA1 s
Degree of protection of gas-insulated panels (DriMAary part) ..o P 3X
Degree of protection of the switchgear VeSSel.......oi e P65
| Loss of service continuity |

Loss of service continuity category: LSC
Panels Withott HY HRC TUSES ....cuiecieerrrcrnininnsi i s LSC 2B
Panals With HY HRC fUSES .....oiiivvierecrrercire i misi s irngs s e s s s s s acancasn s s s bbisas LSC 2A

8]
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Customer: CEZ Specification for medium-voltage

Project: RRRT+T 20kV switchgear 8DJH

Reference: T13017 8DJH-82141

[ Operating conditions {according to IEC 62271-1) |
SHE ARIUAR .vveeciicr e e s b e b c et s ss et ese st e sebssres saesnrecaranssannons £1000 m
Maximum ambient air EEMPErature ... et sen e er s 40 °C
Lowest ambient air tBmMPErature ...ttt srsssrsrae s ssnssmresressesmnans -5°C

The temperature range depends on the secondary equipment and low-voltage devices
used and their operating conditions.

The rated currents are valid for ambient air temperature of 40° C

{24-hour mean value max. 35° C).

| Insulation |

Rated filling level (absolute) for NSUIALION Pre...........cccommmmcmmsmmmsmsmmnsmn 100 KP8
Minimum filling level {absolute) for INSUIAtON Pre.............comntcmrsionsenniens 1 30 KP

| Endurance classes of the switching devices ' [

Three-position switch-disconnector

Disconnecting, mechanically (IEC 8227 1-102) ...ciricciiiiiiiicceetieereeetesee e ereseeesaesersnnns Mo
Load breaking, mechanically (IEC BO265-1) ......cocciioiiiiciiniiciiiniscciacniseesereseesnesseserssessresnnns M1
Load breaking, electrically (IEC B02B5-1) .....iiiiiiciiiiiiinrscresieniincsrcsrcssesies s stessa s s st s e smsenas E3
Earthing, mechanically (IEC 82271-102) ...t st e b et st st esmsaae MO
Earthing, electrically {IEC B2271-102)....ccccrmiririiriinniirises e s sere st s sseesssssssssseas E2

Issue: 23.07.2013 Printout: 23.07.2013 Page: 4/13
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Customer: Cez Specification for medium-voltage
Project: RRRT+T 20KV switchgear 8DJH
Reference: T13017 8DJH-82141

2. Scope of supply

A complete gas-insulated medium-voltage switchgear assembly 8DJH is delivered. The panel
arrangement and panel-related equipment features are described in Tabelle 4.1

Quantity Typical Description Busbar
No. extension

+JO1 =JZ01 Ring-main feeder (310 mm)

+J02 '=J202 Ring-main feeder (310 mm)

+J03 =JZ02 Ring-main feeder (310 mm)

+J04 =JZ03 Transformer feeder {430 mm) right

+J01,+J02,+ 8DJH Block

J03,+J04

+J05 =JZ04 Transformer feeder (430 mm) left

Tabelle 2.1: List of 8DJH switchgear paneis

The delivery comprises the following additional features and supplies:
» Design for wall-standing arrangement

« Painting of switchgear enclosure in color "Light Basic" (SN 700)

« Type plate in Bulgarian

» Assembly of interconnections for all panels by customer on site

¢ Truck packing (wooden base and wrapped PE protective foil)

Slaisiar) S
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Customer; CEZ Specification for madium-voltage
Project: RRRT+T 20kV switchgear 8DJH
Reference: T13017 8DJH-82141
[ ltem No. | Quantity | Description | Typical no.
2.1 1 Ring-main feeder (310 mm) =JZ01

Panel width: 310 mm
Rated feeder current: 630 A
equipped with the following componenis

2.11 Three-position switch-disconnector
Switching device for disconnecting and earthing of the feeder
{disconnector function with load breaking capacily, make-proof earthing
function)
Mode of operation for the switch-disconnector:
with manual operating mechanism for DISCONNECTING function
(On-Off)
Mode of operation for the make-proof earthing switch: (
with manuatl operating mechanism ‘
Design of operating mechanism: spring- operated mechanism
Functions (for manual or motor operation): spring CLOSED-OPEN
With locking device: for padiock
Release:

21.2 Auxiliary switch for ready-for-service indicator
Auxiliary switch for the ready-for-service indicator, for electrical evaluation
of the indicator position -
Design of auxiliary switch: 1 NO + 1 NC

21.3 Panel connection
Possibility of connection for solid-insulated cable plugs to the vessel
bushings in the connection compartment
Connection compartment provided for leading the following out of the
panel:
1 cable
downwards
Connection to bushing (outside-cone system: _
interface type C {(EN 50181) with bolted contact M16 (630 A) ( .
Cable compartment cover: standard
Available depth for cable plugs: 298 mm
Panel depth 775 mm
Cable fixing:
with 1 cable bracket and C-rail
. Pre-assembled cable clamps with, D=36-52 mm
With closing lock-out
In the standard design, the cable compartment is provided for the panel
connection. Depending on the cables or cable plugs used, refrofitting may

be required.
2.1.4 Capacitive voltage detecting system at the feeder
Design: . P iy
LRM system (low-resistance modified) with integrated indicator; ype /2 WO i ¥
VOIS+ for the selected operating voltage / BN
2.1.5 Surge arresters{Surge limiters ’/_‘%"’“ A . e
The cable compartment is prepared Cr installation.ofa surge afresten. 7, ;
Issue: 23.07.2013 Printout: 23.07.2013 : Page: 6/ 13
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Customer: CEZ Specification for medium-voltage

Project: RRRT+T 20KV switchgear 8DJH

Reference: T13017 8DJH-82141

Depending on the arrester used, retrofitting may be required.
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Customer: CEZ

Specification for medium-voltage

Project: RRRT+T 20kV switchgear 8DJH
Reference: T13017 8DJH-82141
[ tem No. | Quantity | Description | Typical no. j
2.2 2 Ring-main feeder (310 mm)} =JZ02
Panel widih: 310 mm
Rated feeder curren{: 630 A
equipped with the following components
224 Three-position switch-disconnector
Switching device for disconnecting and earthing of the feeder
{disconnector function with load breaking capacity, make-proof earthing
function)
Mode of operation for the switch-disconnector:
with manual operating mechanism for DISCONNECTING function
{On-0if)
Mode of cperation for the make-proof earthing switch:
with manual operating mechanism
Design of operating mechanism: spring-operated mechanism
Functions (for manual or motor operation): spring CLOSED-OPEN
With locking device: for padlock
Release:
222 Panel connection
Possibility of connection for solid-insulated cable plugs to the vessel
bushings in the connection compariment
Connection compariment provided for leading the following out of the
panel;
1 cable
downwards
Connection to bushing (outside-cone system:
interface type C (EN 50181} with bolted contact M16 (630 A)
Cable compartment cover: standard
Available depth for cable plugs: 288 mm
Panel depth 775 mm
Cable fixing: ,
with 1 cable bracket and C-rail (
Pre-assembled cable ¢lamps with, D=36-52 mm
With closing lock-out
In the standard design, the cable compartment is provided for the panel
connection. Depending on the cables or cable plugs used, retrofitting may
be required.
223 Capacitive voltage detecting system at the feeder
Design:
LRM system (low-resistance modified) with integrated indicator, type
VOIS+ for the selected operating voltage
224 Surge arresters/Surge limiters

Issue; 23.07.2013

The cable compartment is prepared for installation of a surge arres er‘::{['
Depending on the arrester used, retrofitting may be required. P
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Customer: CEZ Specification for medium-voitage

Project: RRRT+T 20kV switchgear 8DJH

Reference: T13017 8DJH-82141

Tltem No. | Quantity | Description | Typical ho. |
23 1 Transformer feeder (430 mm) =JZ03

Panel width: 430 mm
Rated feeder current: 200 A
equipped with the following components

2.3.1 Three-position switch-disconnector
Switching device for disconnecting and earthing of the feeder
(disconnector function with load breaking capacity, make-proof earthing
function) '
Mode of operation for the switch-disconnector:
with manual operating mechanism for DISCONNECTING function
(On-Off)
Mode of operation for the make-proof earthing switch:
with manual operating mechanism
Design of operating mechanism: Spring-operated/stored-energy
mechanism
Functions (for manual or motor operation): Storage ON-OFF
With locking device: for padiock

HV HRC fuse assembly

Rated voltage: 24.0 kV

Fuse slide, dimension e in mm: 442 mm
with three-pole tripping for HV HRC fuse

2.3.2 Pane! connection
Possibility of connection for solid-insulated cable plugs to the vessel
bushings in the connection compartment
Connection compartment provided for leading the following out of the
panel:
1 cable
downwards
Connection fo bushing (outside-cone system:
interface type A (EN 50181) with plug-in contact (250 A)
Cable compartment cover: standard
Available depth for cable plugs: 374 mm
Panel depth 775 mm
Cable fixing:
with 1 cable bracket and C-rail
Pre-assembled cable clamps with, D=36-562 mm
With de-earthing lock-out
In the standard design, the cable compartment is provided for the panel
connection. Depending on the cables or cable plugs used, retrofitting may

be required.
2.3.3 Capacitive voitage detecting system at the feeder
Design: T
LRM system {low-resistance modified) with integrated indicator, typeT.® }ff;{__{fjn',‘,
VOIS+ for the selected operating voltage 7 ,-_g?‘/ NH
‘ N S Y o
s [ (A b) i
z‘:i‘:’:‘\\n-i;ia-"/:f)
N0 p piis
Sz
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Customer: CEZ

Project: RRRT+T 20kV

Reference: T13017

Specification for medium-voltage
switchgear 8DJH

8DJH-82141

[ ltem No. | Quantity

| Description | Typical no.

24 1

2441

242

243

244

Issue: 23.07.2013

Transformer feeder {430 mm) =JZ04
Panel width: 430 mm

Rated feeder current: 200 A

equipped with the following components

Three-posifion switch-disconnector

Switching device for disconnecting and earthing of the feeder
{disconnector function with load breaking capacity, make-proof earthing
function)

Mode of operation for the switch-disconnector:

with manual operating mechanism for DISCONNECTING function
{On-0Off)

Mode of operation for the make-proof earthing switch:

with manual operating mechanism

Design of operating mechanism; Spring-operated/stored-energy
mechanism

Functions (for manual or motor operation): Storage ON-OFF

With locking device: for padlock

HV HRC fuse assembly

Rated voltage: 24.0 kV

Fuse slide, dimension e in mm: 442 mm
with three-pole tripping for HY HRC fuse

Auxiliary switch for ready-for-service indicator

Auxiliary switch for the ready-for-service indicator, for electrical evaluation
of the indicator position

Design of auxiliary switch: 1 NO + 1 NC

Panel connection
Possibility of connection for sofid-insulated cable plugs to the vessel
bushings in the connection compartment .
Connection compartment provided for leading the following out of the (
pane!:

1 cable

downwards

Connection to bushing {outside-cone system:

interface type A (EN 50181) with plug-in contact (250 A)

Cable compartment cover: standard

Avallable depth for cable plugs: 374 mm

Panel depth 775 mm

Cable fixing:

with 1 cable bracket and C-rail

Pre-assembled cable clamps with, D=36-52 mm

With de-earthing lock-out

In the standard design, the cable compartment is provided for tP(e/pane! ‘%\
connection, Depending on the cables or cable plugs used, retro

be required.

Capacitive voltage detecting system at the feeder
Design:

471
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Customer: CEZ Specification for medium-voltage
Project: RRRT+T 20kV switchgear 8DJH

Reference; T13017 8DJH-82141

VOIS+ for the selected operating voltage
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Customer: CEZ Specification for medium-voltage
Project: RRRT+T 20KV switchgear 8DJH
Reference: T13017 8DJH-82141

Accessories

[ ltem No. | Quantity | Description | Typical No. =JZ00 |
1 Routine test report 8DJH (DE/EN)
1. Oper. lever (bk) for rot. oper. mech. {DISCONNECTING/EARTHING, LS
2)
1 Delivery without factory acceptance test

issue: 23.07.2013 Printout: 23.07.2013 Page: 12/13
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Customer: CEZ 7 Specification for medium-voltage
Project: RRRT+T 20KV switchgear 8DJH
Reference: T43017 8DJH-82141

3. Documentation (Annex)

3.1 Single-line diagram

3.2 Panel arrangement diagram

33 Constructional data

Issue: 23.07.2013 Printout: 23.07.2013 Page: 13/13
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3a uHCTpyKLKnuTe

Tean MHCTPYKLMK He NpeTeHaupar, Ye ofixeawar
BCWYKM NoapoBHoOCTY ¥ BapraHTH Ha ocBopysBaHeTo
UMK Y& OCUIYPSIBAT NOCHELLAHEe Ha BCUMKY BL3MONHN
Cnyvan No OTHOLLEHUe HAa MOHTaXA WK
excnnoarauusTa. 3a NoApoBHOCTH N0 TEXHUIECKOTO
npoekTUpaHe ¥ 0DOPYABAHETO KaTO Hanp. TEXHUYECkH
[iaHnu, BTopuuHo obopysaBaHe, CXemiu Ha CBhLpP3BaHe
BX. IOKYMEHTHTE Ha nopbykaTa. KoMnnexrHara
pasnpegenurenna ypeaba (KPY) noanexy Ha
HENpPeKbCHaTO TEXHWYECKo passUTe B pamMKUTe Ha
TEXHUMECKUS NPOTPEc. AKO He & NOCOYEHO APYI0 B
OTASNHWTE CTPaHULY Ha Te3U MHCTPYKLUWK, Hie CU
3anazpamMe NPaBoTo Aa NPOMEHAME NOCoYEHNTE
CTOWHOCTM ¥ YEPTEXH.

2 MpepaBoTeto usaanse 01 * MHCTPYKLIM 3A MOHTAX W EKCTINIOATALIVR 8DJH “500:8468:9>7

Slemens AG
Energy Sector
Division Power Distribution

Evaluation of the Technical Testing Station by DATech (German
Accreditation Body for Technology) in accordance with DIN EN 45 001
and accreditation of the Technical Testing Station for the testing sreas
High-Voltage Switching Devices and Switchgear by DATech as

Testing Laboratory Switchgear Factory Frankfurt!M., Slemens AG
DAR {Bermsn Accreditation Coungil) registr. number: DATP-013/92-03
and as PEHLA Testing Laboratory Frankfurt/M. DAR reglste. number: DATP-013/92-53

Introduction and application of a quality and eavironmental management system lo
the Medium-Voltage Switchgear and Systems Division in eccordance with

DIN EN 150 9001 and DIN EN 1S0 14001 Quality and environmental
s systems - Model for quality assurance in design,
development, predugtion, installation and serving.
Certification of the quality and environmental
management syslem by DQS (German Association for the
Certification of Quality and Environmental Management Systems)
DOS registr. number: 3473-02

Bouukn pazMepk ca fJaneHy B mm. AKo Xenaete
LONBLNHUTENHA WHPOPMELMA MK aKo BL3HMKHAT
KOHKPETHW npobnemu, KOWTo He ca A0CTaTBYHO
passicHeHU OT Tean MHCTPYKUWM, BBNpochT Tpsbea Aa
ce 0THece 10 KOMNETEHTHWA OTAen Ha Siemens.
CbobpxaHWeTo Ha ToRA PHKOBOACTBO C MHCTRYKUWK He
CTasa YacT W He NPOMEHd HUKOW NPefutliHA WNk
CHLECTRYBALUM CNOPA3YMEHKA, aHraXUMEHTH 1nu
B3aUMOOTHOLEHNA. [lororopLT 3a npopaxda chabpKa
BCHUKVTE 3aabIMKeHus Ha Siemens. MapaHuuara,
CbAbpXallla ce B OroBopa mMeXay crpaHuTe, e (
eIMHCTREHaTa rapaHuua Ha Siemeans. Ceabpxaluy ce
TYK TBbLPASHUA HE Cb3faBaT HOBU rapallymn 1 He
NPOMEHAT ChLUeCTBYBAWATA rapaHyma.
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ChMcHhK Ha TUNOBKUTE KH3NUTAHKUA

cbrnacHo IECIEN 62271-200

JAY

R 3
TUVRhEnlaad

Frotexty Rad

KM ochepTa no Tepr Ne PPD 15-042

MogHTud HKkaunonen nomep: 8DJH-012-090924-¢

OBeKT Ha wanuTeaHnaTa:

Cuabpxanne: 1 crp.

SF g-v3onupay, MeTanHo-xa'ncynosaH riaHen exopfuaxes tvn R va KPY
cpenHo Ranpexenue (24 KV; 630 A; 16 kA /1 8)

THN nanuTeane Ton OoryMmeHT Homep Ha pokymenta
WManwuTeaHua Ha Maonauvata FipoToKoN OT H3aNKTBaHeTQ 0877Fr-3
WManuTealus Ha TemnepatypHa YETORYUBOCT
MamepraHe Ha CHNPOTUBIEHUETO Ha IMaBHaTa TIPOTOKON OT UINKTBARETO 08116Fr
BEpWTa
WanwTeaHra Ha TOKOBEETE Ha TEPMUHHA 1
AMHaMULHA YCTORYMBOGT
~ " Ha rnaBHuTe BepUH TpOTOKON OT WanWTBaHeTo 0886Fr
- Ha 3aasMWTEenHWTe BEepWIv
{Ipoeppra Ha waKIOVRATENHATA K Cepr#dnkar KEMA 133-07
BKNOMBATENHATA BR3MOMHOGTH FipoToKon 0T wanuTeRaHeTo 0818Bm
WNanvTBanma Ha MexaHnqHa yeToRvHBOCT:
_ :: gzﬁgiggﬁ:::m ycrpoictea Mpoyokon oTU3NUTBaHETO 08117Fr-1
FlpoToKon OT W3NWTBAHeTO 08117Fr-2
* HaTIpaBUNHOTO (YHKUMOKWPaHE Ka TIpoToKor OF ManUTEAHETO 08130Fr
YCTPONCTECTO 23 MHANKALMUA Ha
MONOKEHHETO
MpoeepKa Ha cTenenTa Ha 3aL4KTa TIpoTOKOM OT NShUTBARETO 08122Fr
WanuTEaHKn Ha XepMeTHHHOGTTa {TpoToKon OT UaNMTBEHETO 08121Fr
HanvTEaHe Ha YCTOHYNBOGT HE Ransarane TIpoTOKON OF H3NHTBEHETO 0880Fr
WMannuteaHe Ha YCTORMUBOCT Ha BBLTPELUHA
SrexTpYYecKa Abra (KOraTo e NpMROXVMO)
- B KOMYTEUWOHHOTC OTASNSHWE, INpaToron o7 N3NUTRAHETO 0B48Fr
HaN®BAHEHO G ras
- B OTAensHWero Ha kaGenuure FIpOTOKON OT YanKUTBaHeTo 0850Fr

NPHCLBARHEHKA

MNopeonucaHata KOMNNIEKTHA pa3npegenuTenta ypeaba oTromsaps Ha CTaHAapTHYE, LMTHPAHU B

CbOTBETHHTE TECTOBH MOKYMEHTH.

CnHebKBT MOXNE B2 ChbALKA TECTOBM AOCKYMEHTH, KOMTO ce oTHacaT 3a KPY & paanuunm
TeXHHYECKH mapameTpn. TeaW HOKYMEHTH GbINo €3 BaNKGHH 3a ropeonucawus ofekt Ha

HanvTeaHHATA.

Codomn, 20.02,2013 r

P

ML &g sl
Uux. Bopana Manonosa
fYnpasvren/

- fMipokypHct!

Henu Crangeea— "




CnMchK HA TUNOBKTE M3NKUTaHUS

cwrnacHo IEC/EN 62271-200

JAY

TOVRhainand

Friemdy not,

KbM othepra no Tupr Ne PPD 15-042

Waentndnraumoned noMep: 8DJIH-011-090806-8

ObeKr HA M3INUTRAHKATA:

Cribmxanue: 1 crp,

SF g-#130n1pat, MeTaNHO-KancynoBak Naren TpaHctopMaTopeH Hanog

TN T Ha KPY cpearo Hanpexenure (24 kV; 630/200 A: 16 kA / 1 s)

Tun nanuyeade

T goxyMenT

Homep Ha goiymenva

Manureanni Ha waonalumaTa MNpoTOKON 6T WaNUTREHETO 0861Fr

WsnuTteanus Ha TemneparypHa YCTORYNBOGT

WiaMepBake Ha CLNpOTUBNEHKeTO Ha rnasHara | [PoToxon ot vanuteaHeTo 0862Fr

BEDWra

VianuTeanun Ha TOKOBETE Ha TEpMUIHE W

AVHEMHYHE YCTORUYPBOCT

- Ha rmasHiTe BeprH MNpoTokon oT nanuTeaKeTo 0867Fr

- N2 3a3eMHTeNnHUTe BOpHIy

lNpoeapka Ha KeknloUBaTeNHaTa Cepruchuxar KEMA 138.07

BRIOMBATENHETA BLIMOKHOCTH Ceprucinkar KEMA 146-07

WsnuTeanus Ha MeXaHuuHa ycToiunBocT

- HE KoMYyTaUWOHHUTe yeTpoiicTea MpoTokon oTuanuTRaKeTo 08117Fr-1

~  Ha BnowdpoBKuTe INporokon or wsnuTeaxeTo 08117Fr-a

= Ha NPaRUNHOTE BYHKUMOHUPEHE Ha MpoTokon or usRUTBaHETO 08417Fr2
YCTPOHCTBOTO 38 MHAWKAUMA HA MNpoTokon OT ManKTRAKETO 08420F¢
NIONOMERNETO

fpoBepka Ha crenexTa Ha saluwTa [poTokon or nanuTeaHero 08122Fr

HisnutaaHka Ha xepMeTriHOCTTa MpoToxen oF nanuTeaHeTo 08121Fr

ManureaHe Ha YycToMMUBOGT Ha HAanaArane MNpoToKon or usnKreaHeTo 0879Fr

WsnuTeane Ha yeToRYMBOCT Ha BeTpalta

ENEKTPHUECKa Abra {KOraTo € npunoxumo)

- B KOMYTaLHOHHOTO oThenesve, MNpoTokon oT WanuTBaHeTo 0883Fr
HANBLAHEHO C Ta3 MNpoTokon ot wanureaHeTo 0813B8m

- B OTAEneHWETO Ha KabenHuTe
TpUCHEAUHEHUR

Fopeonncahata koMnnexrHa pasnpepenuventa ypea6a otrona

CHOTBETHHUTE TECTOBM OOKYMEHTH.

PA Ha craugapTHTe, LUuTHpann B

CnuceKLT MOMe A3 ChbABLPHKA TECTOBM LOKYMEHTH, KOMYO GO oTHacAaT sa KPY ¢ PasnuyHu
TEXHHYECKH napameTpd. Teaw AOKYMEHTH CLUO Ca ParMAHK 32 rOPBONHCAHMA OBGKT WA

HINHTBaHKATA.

Codnn, 20.02.2013r,

Wk, BopaHa MaronoBa

f¥Ynpaeuren/

) \h::/» Mpokypuct/
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test

ocument

Report No.:  0813Bm Copy No.: 1 Contents: 22 Shgets
Test object: Gas-insulated switéhgear type 8DJH,
consisting of transformer panel type -T- and cable panel type -K-
Desighation: Transformer panel type -T-
Rated voltage: 24 kY Rated normal current: 180A 1) Rated frequency: 50 Hz/60Hz
Rated peak 52,5 kAT Rated short-time Rated duration of
withstand current: 54,6 kKA 2} withstand current: 21kA 2) shor-circuit; 3s 2)

1) The rated normal current of the transformer panel depends on the type of the HV HRG fuse.
2) The peak withstand current, the short-time withstand current and the duration of short-circuit s limited
by the lype of the HV HRC fuse.

Manufacturer: Slemens AG, E D MV

Client; Siemens AG, ED Mv 2
Testing station:  PEHLA-Testing Laboratory Berlin-Marzahn
Date of test: 13 August 2008

Applied test specifications;

IEC 62271-200: 2003-11, clause 6.106

DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10, Abschnitt 6.106
Aecording to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guldes wheraver applicable.

Tests performed:

Type Test “Internal arcing test” of the fuse-protected cable compartment

Testing under conditions of arcing due to an internal fault according classification

WG AFLR 21 kA 1 8.

Two-phase arc initiation at the bushings with plug-in contact of phase L1 and L2 within the cable
connection compartment with inserted HV HRC fuse type Siemens 3GD1 420-4D (24 kV / 100 A)
with a peak current of I, = 45,8 kA and a short-circuit current of I, = 18,3 kA — 1,00 s at a test
voltage of 24 kV (k = 18,3 kKA = 21 kA x 0,87 — 1,00 s accordingly).

{Continued on sheet 3)

Tost results:
..[he above mentioned test object has passed the tests performed In accordance with the applied test
molfications.

GESELLSCHAFT FUR ELEKTRISCHE
EETE BN HOCHLEISTUNGSPRUFUNGEN
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Ihe test results relate only to the items tested. -
The authenlicity of this decurnent is guaranteed by the Integrity of the seal label and seaf rigbon. Sy
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (8TL)

Test Confirmation

Report No.:  0818Bm-0 CopyNo: O Contents: 1 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH
consisting of ring-main panel type -R- and cable panel type -K-
Deslignation: Three-position switch-disconnector of ring-main panel type -R-
Rated voltage: 24 kv Rated normal current: 630 A Rated frequency: 50/ 60Hz
Rated peak Rated short-time Rated duration of
withstand current: 54,6 KA withstand current: 21 KA short-circutt: 3s

Serial No.; TP3
Drawing No.:  500-8000.9

Manufacturer; Siemens AG, E D MV

Client: Siemens AG, ED MV 2

Testing station:  PEMLA-Testing Laboratory Berlin-Marzahn

Date of test! 14. August 2008

Applied test specifications: :

IEC 60265-1; 1998-01, clause 6.101.10 DIN EN 60265-1 (VDE 0670 Teil 301): 1988-05,
Abschnitt 6.101.10

IEC 62271-102: 2001-12, clause 6.101 DIN EN 62271-102 (VDE 0671 Teil 102): 2003-10,

Abschnitt 6.101
Tests performed:
Type Test “Making and breaking tests”
1, 10 make-break operating cycles with the switch-disconnector function at mainly active load current
I, = 630 A at test voltage of 25 kV

2. 5 making operations with the switch-disconnector function at short-circuit making current
Ima = 54,6 kA at test voltage of 25 kV

3. & making operations with the earthing-switch function at short-circuit making current
Ima = 54,6 KA at test voltage of 25 kV

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test
speciiications.

Achieved electrical endurance class of the disconnector (according IEC 80265-1): E3
Achieved electrical endurance class of the earthing switch (according IEC 62271-102).  E2
Detailed results will be documented in a separate document,

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

Stornmel Moritz
Observers of the test
Representatives of Technlcal Committes

Berlin-Marzahn, 14. August 2008
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The test resuils relate only to the items tested. Akkreditipf gg PN
The authenticity of this document is guaranieed by the integrity of the seal label and seal ribbon. =L N,
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PEHLAS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.. 0818Bm-0 Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for techneology) according to EN ISOHEC 17025 for tests In the field of high-vollage swilchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-019/82-63),

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL} which has been established in March
1969, STL is a forum for the International cooperation of the testing organisations with the further full members
ASTA {UK), CESI (iTy, ESEF (FR), KEMA (NL), SATS (NO; SE, Fi), STLNA (US, CA) and JSTC (JP). In the
framework of EC, STL (EU} has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is lssued for type tests which have successfully been carded out in full compliance with the relevant specifications or
standards and STL Guides valid af the time of the test. For these tests the fest object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

fs Issued for parts of lype fests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these fests the test object must be clearly
identifled by technical description, drawings and additional specifications,

A Test Report

Is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Rlchtlinien"
(PEHLA Guides) andfor clients’ instructions, Similarly, this test report contains all test resulls, details of the condifions
under which the tests were cariied out, also details relating to the behaviour of the test obfect, and its condition after
the tests. ’

A Test Conftrmation .

Is issued immediately afler the tests, It confirms that the tests have heen conducted and is valid only untll publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratorles apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide lo the expression of uncertainly in measurament). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Offfce: PEHLA-Geschéflsstelle
Hallenweg 40
68219 Mannheim
Deutschland

Internet; www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Berlin-iarzahn
Landsherger Allee 378A
12681 Berlin
Deutschiand

Manufacturer:  Slemens AG e
Energy Sector
ED MV
Carl-Benz-Strafle 22
60386 Frankfurl am Main
Deutschland

Client: Siemens AG
Energy Sector
EDMV2
Carl-Benz-Strafie 22
60386 Frankfurt am Main
Deutschland

GOPE0402
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: (0846Fr Copy No.:. O Contents: 22 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH
consisting of ring-main panel type -R- and cable panel type -K-
Designatlon: Ring-main panel type -R-
’ Rated voltage: 24 kV Rated normal current: 630 A Rated frequency: 580 Hz/
Rated peak 52,6 kA/ Rated short-time Rated duration of sore
withstand current: 54,6 kA withstand current: 21 kA short-circuit: 3s
Manufacturer; Siemens AG, E D MV
Cllent: Slemens AG, ED MV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of test: 10 June 2008
Applied test specifications:
JEC 62271-200: 2003-11, clause 6.106 DIN EN 62271-200 (VDE 0671 Teil 200). 2004-10,

Abschnitt 6.106

According fo STL Objectives and Operating Principles PEHLA fssues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:
Type Test “Internal arcing test” of the gas filled compartment
Testing under conditions of arcing due to an internal fault according classification IAC AFLR 21 kA 1 s.

Three-phase arc initiation within the switchgear vessel with a peak current of 1, = 63,5 kA and
a short-circuit current of 1, = 21,7 kA — 1,01 s (Ik = 21,0 kA — 1,04 s accordingly).

(Continued on sheet 3)

Test results:

The assessment of the effects under condition of arcing due to an internal fault corresponding to the
criteria 1 to 5 of the above mentioned test specification is compiled on sheet 3.

GESELLSCHAFT FUR ELEKTRISCHE
HOGCHLEISTUNGSPRUFUNGEN

Mannheim, 06 August 2008

Deutscher

The tost results relate only to the items tested. 8 Akkreditierungs

The authenticity of this document is guaranteed by the integrity of the seal label and seal ribbon. i ,;:, :

Without a written permission of PEHLA it is not allowed to make reproduciion in extracts of thls
document. Copying the cover sheet accompanled by sheet 2 and the sheets mentioned here is
an exception.

02PE0B04



PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0846Fr Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISO/NEC 17025 for tests in the fleld of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI (IT), GPRI{IND), ESEF (FR}, KEMA (NL), SATS {NO, SE, FI}), STLNA (US, CA) and JSTC (JP}. In the frame-
work of EC, STL (EU} has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is Issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valld at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is Issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
{PEHLA Guides) andfor clients’ instructions. Similarly, this test report contains all test resuits, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test ohject, and its condition after
the tests.

A Test Confirmation

Is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No, 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschéftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet; www.pehla.com

Testing Station: PEHLA-Testing Laboratory
" Frankfurt am Main
Carl-Benz-Stralle 22
60386 Frankfurt am Main Y
Germany e \\

Manufacturer.  Siemens AG
Energy Sector
EDMV
Carl-Benz-Strafie 22
60386 Frankfurt am Main
Germany

Client: Siemens AG
Energy Sector
EDMV2
Carl-Benz-Strafte 22
60386 Frankfurt am Main
Germany
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PEFLMA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: (0846Fr Sheet: 3

Test perfdrmed

{Continuation from sheet 1)

The test on the medium voltage switchgear was performed for accessibility type A (restricted to
authorized personal only).

The test of the free-standing panel took place in a room mock-up with an effective ceiling height of

2,00 m. The distance between the rear wall of the switchgear and the room mock-up was 0,80 m,
between the top of the swifchgear and the ceiling of the room mock-up was 0,60 m and between the right
lateral wall and the room mock-up was 0,10 m.

Vertical indicators were arranged at a distance of 0,30 m.

The Indicators were arranged at three sides of the switchgear {front, left lateral and rear side), covering
40% to 50% of the area.

The three-phase infeeding of the current was in the cable connection compartment of cable panel type
-K- via cables 240 mm?,

Three-phase arc initiation was at the bushings for cable piug within the gas filled compartment of ring-
main panel type -R-,

The pressure relief effected downwards into the cable basement mock-up.

The opening for the manual operation for the mechanism of the load-break switch function was in open
position.

Test results

(Continuation from sheet 1)

Test-no. 0846Fr/ 01

Criteria according to IEC 62271-200 fulfilled (yes/no)
No.1: | Correctly secured doors and covers do not open yes
No.2: | No fragmentation of the enclosure occurs and no parts more than 60 g flow away - | ‘ yes
No.3: | Arcing does not cause holes in the accessible sides up to a height of 2 m yé’§
No.4: | Indicators do not ignite due to the effect of hot gases yeé-i
No.5: | The enclosure remains connected to its earthing point yes

Test results: The test has been passed.

Achieved class of the gas filled compartment: IAC AFLR 21 g7

18PE0402
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 0850Fr CopyNo.: (O Contents: 22 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH
consisting of ring-main panei type -R- and cable panel type -K-
Designation: Ring-main panel type -R-
Rated voltage: 24 kV Rated normal current: 630 A Rated frequency: 50 Hz/
60 Hz
Rated peak 525kAS Rated short-time Rated duration of
withstand current: 54,6 KA withstand current: 21 kA short-cireuit: 3s
Manufacturer: Siemens AG, E D MV
Cllent: Siemens AG,ED MV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of test: 11 June 2008
Applied test speclfications:
IEC 62271-200: 2003-11, clause 6.106 DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10,
Abschnitt 6.106

According to STL Objectives and Operating Principles PEHLA Issues a Test Document following exclusively the above
mentioned standards and the STL Guldes wherever applicable.

Tests performed:
Type Test “Internal arcing test” of the cable connection compartment
Testing under conditions of arcing due to an internal fault according classification 1AC AFLR 21 kA 1 5.

Two-phase arc initiation within the cable connection compartment of ring-main panel -R- with a peak
current of i, = 45,9 kA and a short-circuit current of = 18,6 kKA—- 1,018
(I, = 18,3 kA = 21 kA x 0,87 — 1,02 s accordingly).

(Continued on shest 3).

Test results:

The assessment of the effects under condition of arcing due to an internal fault corresponding to the
criteria 1 to 5 of the above mentioned test specification is compiled on sheet 3.

GESELLSGHAFT FUR ELEKTRISCHE
HOGHLEISTUNGSPRUFUNGEN

%J Y

Ma} ement Commitiee T

’ Tec!lni(;a},(:(&ni”n{i-ltee

Mannheim, 11 August 2008

The test results relate only to the items tested.
The authenticity of this document 1s guarantead by the integrity of the seal label and seal ribbon.
Without a written permission of PEHLA it is not allowed to make reproduction In extracts of this
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned hera is
an exception.
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PEMHLS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0B850Fr Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISO/IEC 170256 for tests in the field of high-voltage switchgear and controlgear and
power enginesring equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL} which has been established in 1969.
STL is a forum for the international coopsration of the testing organisations with the further full members ASTA (UK),
CESI (IT), CPRI (IND), ESEF (FR), KEMA (NL), SATS (NO, SE, FI}, STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognized in 1882 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is Issued for type tests which have successfully been carited out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richilinien®
(PEHLA Guides) and/or cfients’ instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the fests.

A Test Confirmation

s issued immediately after the tests. it confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncerfainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschaftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Sfralle 22
60386 Frankfurt am Main
Germany

Manufacturer;  Siemens AG
Energy Sector
ED MV
Carl-Benz-Stralke 22
60386 Frankfurt am Main
Germany

Client: Siemens AG
Energy Sector
EDMV2
Carl-Benz-Stralle 22
80386 Frankfurt am Main
Germany

02PE0304




PEHLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.; 0850Fr Sheet: 3

Test performed

(Continuation from sheet 1)

The test on the medium voltage switchgear was performed for accessibility type A (restricted to
authorized personal only).

The test of the free-standing panel took place in a room mock-up with an effective ceiling height of

2,00 m. The distance between the rear wall of the switchgear and the room mock-up was 0,80 m,
between the top of the switchgear and the ceiling of the room mock-up was 0,60 m and between the right
lateral wall and the room mock-up was 0,10 m.

Vertical indicators were arranged at a distance of 0,30 m.

The Indicators were arranged at three sides of the switchgear (front, left lateral and rear side} and
covering 40% to 50% of the area.

The three-phase infeeding of the current was in the cable connection compartment of cable panel type
-K- via cables 240 mm”.

The two-phase arc initiation between L1 and L2 was within the cable connection compartment of ring-
main pane! -R-.The cables of phase L1 and L2 were connected without plugs, phase L3 was connected
with a T-plug type EUROMOLD K400TB.

The pressure relief effected downwards into the cable basement mock-up.

The opening for the manual operation for the mechanism of the load-break function was in open position.

Test results

(Continuation from sheet 1)

Test-no. 0850Fr / 01

Criteria according to IEC 82271-200 i fulfilled {(yes/no)
No.1: | Correctly secured doors and covers do not open yes
No.2: | No fragmentation of the enclosure occurs and no parts more than 60 g flow away i Yes
No.3: | Arcing does not cause holes in the accessible sides up to a height of 2m T \y\es
No.4: |Indicators do not ignite due to the effect of hotgases -~ = 'ys\,u"s
No.5: | The enclosure remains connected to its earthing point |

Test results: The test has been passed.

Achieved class of the cable connection compartment: JAC ARLR 27 kA j_s#/’

18PEQ402



PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 0881Fr Copy No.: 0 Contents: 271 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH

consisting of transformer panel type -T- and cable panel type -K-
Designation: Transformer panel type -T-

Rated voltage: 24 kY Rated normal current: 630 A/ 180 A 1) Rated frequency: 50 Hz/

60 Hz
Rated peak 52,5 kA Rated sherl-time Rated duration of
withstand current: 54,6 kA withstand current: 21 kA short-circuit: 3s

1) The raled normat current of the transformer feeder depands on the type of the HV HRC fuse,

Manufacturer: Siemens AG, E D MV

Client: Siemens AG, E D MV 2 (
Testing statton:  PEHIA-Testing Laboratory Frankfurt am Main
Date of test: 25 June 2008
Applied test specifications:
IEC 62271-200: 2003-11, clause 6.2.6 DIN EN 62271-200 (VDE 0871 Tell 200): 2004-10,
Abschnitt 6.2.6
IEC 62271-1: 2007-10, clause 6.2.6 DIN IEC 62271-1 (VDE 0671 Teil 1) Entwurf: 2004-12,
Abschnitf 6.2.6

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable,

Tests performed:

Type test "Dielectric tests”

1. Power frequency voltage test 50 Hz; 50 kV - 1 min between phases and to earth and across the
contact gap and 60 kV - 1min at the isolating distance.

2. Lightning impulse voltage test 1,2/50 ps; + 125 kV between phases and to earth and across the
contact gap and + 145 kV at the isolating distance,

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test (
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

Mannheim, 14 August 2008

Deutscher

The test results relate only to the items fested. Akkredittorungs _.c==7=x
The authenticity of this document is guaranteed by the integrity of the seal label and seal ribbon. At .

Withoul & written permission of PEHLA it is not allowad to make reproduction in exitracts of this ’

document. Copying the cover sheet accompanied by sheet 2 and the sheets mentloned here is = / / L
an exception. DA’I‘ P-013/92-5 '? ) ;i-f
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PEHLE  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0861Fr Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation hody
for technology) according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and conlrolgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI (IT), CPRI (IND), ESEF (FR), KEMA (NL}, SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1892 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guldes valid at the time of the test. For these tests the test object must be clearly ideniified by
technical description, drawings and additional specifications.

A Test Document )

s issued for paris of type tests which have successfully been carried out in full comptiance with the relevant
specifications or standards and STL Guides valid at the fime of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is Issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richilinien”
(PEHLA Guides} andfor clients’ instructions. Similarly, this test report contains all test results, detalls of the conditions
under which the tests ware carried out, also defalls refating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is Issued immediately after the tests. It confirms that the tests have been conducted and is valid only until pubtishing
the detailed resulls in an entire document.

Uneertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit stalements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschiftsstelle
Hallenweg 40
68219 Mannheim
Germany

internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Stralte 22
60386 Frankfurt am Main
Germany e

Manufacturer:  Siemens AG
EDMV
Carl-Benz-Strale 22
60388 Frankfurt am Main
Germany

Client: Siemens AG
EDMV2
Carl-Benz-Straie 22
60386 Frankfurt am Main
Germany

)
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.:  0882Fr CopyNo: O Contents: 30 Sheets

Test ohject: Gas - Insulated Switchgear Type 8DJH

Designation: Ring-main transformer pane! block type RRT
Rated voitage: 24 kv Rated normal current: 630 A/180A 1) Rated frequency: 50 Hz
Rated peak Rated shori-time Rated duration of
withstand current: 52,5 kA withstand current: 21 kA shert-circuit: 3s

1} The rated normal current of the transformer feeder depends on the type of the HY HRC fuse.

Manufacturer; Siemens AG, E D MV

Client: Siemens AG,ED MV 2

Testing station:  PEHLA-Testing Laboratory Frankfurt am Main

Date of test: 23 to 26 June 2008 ( '
Applied test specifications: '
IEC 62271-200:; 2003-11, DIN EN 62271-200 (VDE 0871 Teil 200); 2004-10,

clauses 6.4.1,6.56.1 -6.5.4 and 6.5.6 Abschnitte 6.4.1, 6.5.1 -8.5.4 und 6.5.6

IEC 82271-1: 2007-10, DIN EN 62271-1 (Entwurf): 2004-12 {VDE 0671 Teil1),

clauses 6.4.1,6.5.1 -6.5.4 and 6.5.6 Abschnitte 6.4.1, 8.5.1 - 8.5.4 und 6.5.6

IEC 62271-105: 2002-08, DIN EN 62271-105 (VDE 0671 Teii 105): 2003-12,

clauses 6.4 and 6.5 Abschnitte 6.4 and 6.5

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:
1. Temperature-rise type tests with following test currents:

Test | Fuse-links in the transformer feeder 1 (T1) Ring cable Ring cable Transformer
No feeder 1 (R1) feeder 2 {R2) feeder 1(T1)
1.1 | Siemens 3GD1 416-4D (24 kV / 80 A) 600 A /50 Hz 630A /50 Hz A8 A/50Hz
1.2 | Siemens 3GD1 232-4D (12 kV /160 A) 575 A/ 50 Hz 630 A/50Hz 76 A/50 Hz

2. Measurement of the resistance of the main circuit before and after the temperature-rise fests.

Test results: ( ’
.Ihe above mentioned test object has passed the tests performed in accordance with the applied test '

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

/MB N\

Management Commilige—"
o

HMannheim, 12 August 2008

The test resulls relate only to the items tested.
The authenticity of this document is guaranteed by the integrity of the seal label and seal ribbon. 5
Without a written permission of PEHLA it Is nof allowed to make reproduction In extracis of this e ¢ .
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here is i ,\ i\;f n i }_‘;
an exception. DAT P-013/92-54 \‘ " { ,} e
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0862Fr Shest: 2

Notes -

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN 1ISOAEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI (IT), CPRI (IND), ESEF (FR), KEMA (NL), SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out In full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully heen carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guides) andfor clients' instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detafled results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschaftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet; www.pehla.com

Testing Station: PEHLA-Testing Laboratery
Frankfurt am Main
Carl-Benz-Stralle 22
80386 Frankfurt am Main
Germany

Manufacturer:  Siemens AG e
EDMV e
Carl-Benz-Strake 22 T
60386 Frankfurt am Main T
Germany

Client; Siemens AG
EDMV2
Carl-Benz-Stralle 22
60386 Frankfurt am Main
Germany

02PE0804




PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 0867Fr CopyNo.: O Contents: 24 Shests
Test object: Gas - Insulated Switchgear Typs 8DJH
consisting of transformer panel type -T- and cable panel type -K-
Designation: Transformer panel type -T-
Rated voltage: 24 kv Rated normal current: 630 A/180A 1) Rated frequency: S0Hz/
60 Hz
Rated peak 525 kA /[ Rated short-time Rated duration of
withstand current: 54,6 kA withstand current: 21 KA short-circuit: 3s

1)  The rated normal current of the transformer feeder depends on the type of the HY HRC fuse.

Manufacturer: Siemens AG, E D MV

Client: Siemens AG, ED MV 2~ ,
Testing statfon: ~ PEHLA-Testing Laboratory Frankfurt am Main (
Date of test: 02 July 2008

Applied test speclfications:

IEC 62271-200; 2003-11, clause 6.8 DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10,
Abschnitt 6.6

IEC 62271-1: 2007-10, clause 6.5. DIN EN 62271-1 (Entwurf): 2004-12 (VDE 0671 Teil1),
Abschnitt 6.6

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:
Type test "Short-time and peak withstand current test” at 50 Hz

- Test on main circuits
- Test on the earthing circuit of the enclosure
- Test of the earthing circuits

{continued on sheet 3}

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test (
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

7 7

b

‘ Technical Committ e
Mannheim, 15 December 2008 C o

S
The test results relate only to the items tested. )

The authenticity of this document Is guaranteed by the integrily of the seal label and seal ribben.
Without a written permission of PEHLA it is not allowed to make reproduction in extracts of this
document. Copying the cover sheet accompanied by sheet 2 and the sheeis mentioned here is
an exception.
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PEHLO  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0867Fr Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation hody for
technology) according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and power
sngineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI (IT), CPRI(IND}, ESEF (FR), KEMA {NL), SATS (NO, SE, Flj, STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carred out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guides) and/or clients' instructions. Similariy, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
mads, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschaftsstelle
Hallenweag 40
68219 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Strafie 22
80386 Frankfurt am Main
Germany

Manufacturer:  Siemens AG o
Energy Sector :
EDMV .
Carl-Benz-Strafe 22 '
60386 Frankfurt am Main
Germany

Client; Siemens AG
Energy Sector
EDMV2
Carl-Benz-Strafie 22
60386 Frankfurt am Main
Germany
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PEHLAS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0867Fr Sheet: 3

Test performed

{Continuation from sheet 1)

Test no. 0BG7Fr-08
From the bushings of cable outgoing feeder -K- to the left hand busbar bushings of the transformer panel
type -T- with [, = 56,4 kA, I = 21,4 kA — 3,01 s (corresponding to I, = 21,0 KA — 3,12 s).

Test no. 0887Fr-10
From the earthing connection M12 of the earthing busbar in the transformer outgoing feeder -T- to the

earthing connection M12 of the earthing busbar in the ¢cable cutgoing feeder -K- with
lo=56,4 kA; I, = 21,8 kA — 1,00 s {corresponding to I, = 21,0 kA — 1,08 s).

Test no. 0B67Fr-13 : -

From the bushing L3 of transformer outgoing feeder -T- across the three-position switch disconnector SD
in earthed position fo the earthing connection M12 of the earthing busbar In the cable outgolng feeder -K-
with 1, = 6,5 KA; I, = 2,8 kA ~ 1,02 s (corresponding to | = 2,5 kA — 1,28 s).

18PE0402




PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 0873Fr : CopyNo.: O Contents: 24 Sheets

Tost object: Gas - Insulated Switchgear Type 8DJH

Designation: Ring-main transformer panel block type RRT
Rated voltage: 24 kV Rated normal current: 630 A /180 A 1) Rated frequency: 50 Hz
Rated peak Rated short-time Rated duration of
withstand current: 62,6 kKA withstand current: 21 kA short-circuit: 3s

1) The rated normal current of the transformer feeder depends on the type of the HV HRC fuse.

Manufacturer: Siemens AG, ED MV

Client: Siemens AG,EDMV 2

Testing station:  PEHLA-Testing Laboratory Frankfurt am Main

Date of test: 26 June to 1 July 2008

Applied test specifications:

IEC 62271-200: 2003-11, DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10,
clauses 6.4.1,6.5.1 -6.5.4and 6.5.6 Abschnitie 6.4.1,8.5.1 -6.54 und 6.5.6

IEC 62271-1: 2007-10, DIN EN 62271-1 (Entwurf): 2004-12 {VDE 0671 Teil1),
clauses 6.4.1, 6.5.1-6.5.4 and 6.5.6 Abschnitte 6.4.1,6.5.1-6.54 und 6.5.6

IEC 62271-105: 2002-08, DIN EN 62271-105 (VDE 0671 Teil 105): 200312,
clauses 6.4 and 6.5 Abschnitte 6.4 and 6.5

According to STL Objectives and Operating Principles PEHLA Issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable,

Tests performed:
1. Temperature-rise type test with following test currents:

Fuse-link (only in phase L2) in the transformer Ring cable Ring cable Transformer
feeder 1 (T1) feeder 1 (R1} feeder 2 (R2) feeder 1 (T1}
Siemens 3GD1 232-4D (12kV /160 A) 630 A/50 Hz 630 A/ 60 Hz -

2. Measurement of the resistance of the main circuit before and after the temperature-rise test,

Test results:
he above mentioned test object has passed the tests performed in accordance with the applied test

B ey GESELLSCHAFT FUR ELEKTRISCHE
R HOCHLEiSTUNGSPRUFUNGEN

"l

Management Committee

i Wz |

Technical Committes

Mannheim, 13 August 2008

The test results relafe only o the items tested. o

The authenticity of this document is guaranteed by the integrity of the seal label and seal righorn.
Without a wiitten permission of PEHLA it s not allowed to make reproduction i ‘axtracts of this

documant. Copying the cover sheet accompanied by sheet 2 and the sheets mentiened here is

an exception.
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FPEHMLA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  0873Fr . Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN I1SO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA {UK),
CESI {IT), CPRI(IND), ESEF (FR), KEMA (NL), SATS (NO, SE, Fi), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Ceriificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the fime of the test. For these tests the test object must be clearly identified by
technical description, drawings and addifional specifications.

A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guides) and/for clients' instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is Issued immediately after the tests. If confirms that the fests have been conducted and is valid only until publishing
the detailed results in an entire document,

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No, 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the unceriainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschéfisstelle
Hallenweg 40
68219 Mannheim
Germany

Internet; www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Strafie 22
60386 Frankfurt am Main
Germany

Manufacturer:  Slemens AG
EDMV
Carl-Benz-Strale 22
60386 Frankfurt am Main
Germany

Client: Siemens AG
EDMV2
Carl-Benz-Strafie 22
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.:  0877Fr-1 CopyNe.: O Contents: 17 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH
consisting of cable panel fype -K-,bus sectlonallzer panel type -S- and ring-main panel
type -R-
Designation: Cable pansl type -K-
Rated vollage: 24 kv Rated normal current: 630 A Rated frequency: 50Hz/
60 Hz
Rated poak 52,5 kA/  Rated short-time Rated duration of
withstand current: 54,6 kA withstand current: 21 kA short-circuit: 3s
Manufacturer: Siemens AG, E D MV
Cllent: Siemens AG, ED MV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of test: 17 Juty 2008
Applied test specifications:
IEC 62271-200: 2003-11, clause 6.2.6 DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10,
Ahschnitt 6.2.6
{EC 62271-1: 2007-10, clause 8.2.6 DIN IEC 62271-1 (VDE 0671 Teil 1) Entwurf: 2004-12,
Abschnilt 6.2.6

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guldes wherever applicable.

Tests performed:
Type test "Dielectric tesis”

1. Power frequency voltage test 50 Hz; 50 kV - 1 min between phases and to earth
2. Lightning impulse voltage test 1,2/50 ps; £ 125 kV between phases and to earth

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

Mannheim, 3 September 2008

Deutscher
The test results relate only to the items tested. o 4 Akkreditierungs
The authenticity of this document Is guarantead by the Integrity of the seal label and seal ribbon.
Without a written permission of PEHLA It Is not allowed to make reproduction in extracts of this
document, Copylng the cover sheet accompanted by sheet 2 and the shests mentioned here is

an exception. DAT-P-013/92-54
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PEMHLS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0877Fr-1 Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISOAEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No, DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established In 1969,
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA {UK},
CESI(IT), CPRI(IND}, ESEF (FR), KEMA (NL), SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised In 1992 by EQTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or

standards and STL Guides valid at the time of the test, For these tests the test object must be clearly identified by
technical description, drawings and additional specifications, (\
A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly

identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richilinien”

(PEHLA Guides} and/or clients’ instructions. Similarly, this test report contains all test results, detalls of the conditions

under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after

the tests.

A Test Confirmation

is Issued immediately after the tests, it confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertaintiss of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschaftsstelle . ( )
Hallenweg 40 :
68219 Mannhsim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Strafie 22
60386 Frankfurt am Main
Germany

Manufacturer;  Siemens AG
EDMV
Carl-Benz-Strale 22
60386 Frankfurt am Main
Germany

Client: Siemens AG
EDMV2
Carl-Benz-Stralle 22
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 0877Fr-2 CopyNo:; O Contents: 20 Sheets
Test ohject: Gas - Insulated Switchgear Type 8DJH
consisting of cable panel type -K-, bus sectionalizer panel type -S- and ring-main
panel type -R-
Designation: bus sectionalizer panel type -S-
Rated voltage: 24 kV Rated normal current: 630 A Rated frequency: S0Hz/
60 Hz
Rated peak 52,6 kA/  Rated short-ime Rated duration of
withstand currant: 54,6 kA withstand current: 21 kA short-circuit: 3s
Manufacturer: Siemens AG, ED MV
Cllent: Siemens AG, ED MV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of tost: 17 July 2008
Appiied test specifications:
IEC 62271-200: 2003-11, clause 6.2.8 DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10,
Abschnitt 6.2.6
IEC 62271-1: 2007-10, clause 6.2.6 DIN IEC 62271-1 (VDE 0871 Teil 1) Entwurf: 200412,
Abschnitt 6.2.6

According to STL Objectives and Operating Principles PEHLA Issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:

Type test "Dielectric tests”

1. Power frequency voltage test 50 Hz; 50 kV - 1 min between phases and to earth and across the
contact gap and 60 kV 1 min at the isolating distance

2. Lightning impulse voltage test 1,2/50 ps; + 125 kV between phases and to earth and across the
contact gap and + 145 kV at the isolating distance

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN
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PEHLO GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0877Fr-2 Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No, DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
GESI (IT), CPRI{IND), ESEF (FR), KEMA (NL), SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EL)) has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or

standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by B
technical description, drawings and additional specifications. (
A Test Document '
Is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be cleariy

identified by technical description, drawings and additional specifications.

A Test Report

is isstied for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtiinien”

(PEHLA Guides} and/or clients’ instructions. Similarly, this test report contains all test results, details of the conditions

under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after

the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Tesfing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with,

Addresses

Office: PEHLA-Geschiftsstelle ( .
Hallenweg 40 .
68219 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Sirafte 22
60386 Frankfurt am Main
Germany

Manufacturer:  Siemens AG
ED MV
Carl-Benz-Strafte 22
60386 Frankfurt am Main
Germany

Client: Siemens AG
EDMV2
Carl-Benz-Stralte 22
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 0877Fr-3 CopyNo.: O Contents: 20 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH
consisting of cable panel type -K-, bus sectionalizer panel type -S- and ring-main
panel type -R-
Designation: Ring-main panel type -R-
Rated voltage: 24 kV Rated normal current: 630 A Rated frequency; 50Hz/
60 Hz
Rated peak 52,5 kA/  Rated shorl-time Rated duration of
. withstand current: 54,6 kA withstand current: 21 kA short-circuit: s
Manufacturer: Siemens AG, E D MV
Client: Siemens AG, ED MV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of tost: 17 July 2008
Applied test specifications:
[EC 62271-200: 2003-11, clause 6.2.6 DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10,
Abschnitt 6.2.6
IEC 62271-1: 2007-10, clause 6.2.6 DIN IEC 62271-1 (VDE 0671 Teil 1) Entwurf: 2004-12,
Abschnitt 6.2.6

According to STL Objectives and Operating Princlples PEHLA issues a Test Dacument followlng exclusively the above
mentioned stendards and the STL Guldes wherever applicable.

Tests porformed:

Type test "Dielectric tests”

1. Power frequency voltage test 50 Hz; 50 kV - 1 min between phases and to earth and across the
contact gap and 60 kV 1 min at the isolating distance

2. Lightning impulse voltage test 1,2/50 ps; =125 kV between phases and to earth and across the
contact gap and -: 145 kV at the isolating distance

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications. ‘ .

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

Mannheim, 3 September 2008

The test results telate only to the items tested. )
The authenticity of this document is guaranteed by the integrity of the seal labe! and seal ribbon. .
Without a written permission of PEHLA it is net allowed to make reproduction in extracts of this’ '
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here is
an exceptlon.
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PEMLE  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0877Fr-3 Sheet; 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN i1SO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1989.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI(IT), CPRI(IND), ESEF (FR), KEMA (NL), SATS (NO, SE, Fl}, STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU} has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tesls which have successfully been carried out in full compliance with the relevant specifications or

standards and STL. Guides valid at the time of the test. For these tests the test object must be clearly identified by .
technical description, drawings and additional spacifications. (
A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of fest. For these tests the test object must be clearly

identified by technical description, drawings and additional specifications.

A Test Report

Is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien®
(PEHLA Guides) andfor clients’ instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carrfed out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only uniil publishing
the detailed results in an entire document.

Ungertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide Neo. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office; PEHLA-Geschiftsstelle (°
Hallenweg 40 "
68219 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Stralke 22
60386 Frankfurt am Main
Germany T

Manufacturer:  Siemens AG .
ED MV LT 5
Carl-Benz-Strafle 22 g
60386 Frankfurt am Main
Germany

Client: Siemens AG
EDMV2
Canl-Benz-Stralle 22
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

ReportNo: 0879Fr CopyNo.: 0 Contents: 9 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH
Designation: Switchgear vessel of the transformer panel type T
Rated voltage: upto24 kV Rated normal current: 180A 1) Rated frequency: 50Hz/60Hz
Rated peak up to Rated short-time Rated duration of
withstand current: 62,5 kA withstand current: upto25kA  short-circuit: upto3ds
1) The rated normal current of the iransformer depends on the type of the HV HRC fuse.
Manufacturer: Siemens AG, ED MV
Client: Siemens AG, ED MV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of test: 30 October 2008
Apptlied test specifications:
IEC 62271-200: 2003-11, clause 6.103 DIN EN 62271-200: 2004-10 (VDE 0871 Teil 200),
Abschnitt 6.103

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STi. Guides wherever applicable.

Tests performed:
Type Test “Pressure withstand test for gas-filled compartments with pressure relief devices”

- The relative pressure was increased up to 110 kPa in order to reach a value of 1,3 times the
design pressure of 85 kPa of the compartment for a period of 1 min. The pressure relief device
did not operate.

- Then the pressure should have been increased up to @ maximum value of 255 kPa (e.g. 3
times the design pressure of 85 kPa). The pressure relief device operated, as designed by the
manufacturer, below this value. The reached opening overpressure was 227 kPa.

Test resuits:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN
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The test resuits relate only to the items tested.
The authenticity of this document is guaranteed by the integrity of the seal label and seal ribbon.
Without a wiitten permission of PEHLA it is not allowed to make reproduction in extracts of this
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here is
an exception.
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0879Fr Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech {German accreditation body
for technology} according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in $969.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESH(IT), CPRI (IND), ESEF (FR), KEMA (NL}, SATS (NO, SE, FlI}, STLNA (US, CA) and JSTC {(JP). In the frame-
work of EC, STL (EU) has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
Identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carred out according to specifications, standards or "PEHLA-Richtiinien”
(PEHLA Guides) and/or clients' instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests,

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results In an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Gulide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As fong as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschéftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Stralie 22
60386 Frankfurt am Main )
Germany = \

Manufacturer:  Siemens AG Y
E DMV T oA
Carl-Benz-Strafie 22 .
60386 Frankfurt am Main
Germany

Client: Siemens AG
EDMV2
Carl-Benz-Strafle 22
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 0880Fr CopyNo.: O Contents: 9 Sheets
Tost object: Gas ~ Insulated Switchgear Type 8DJH
Designation: Switchgear vessel of the ring main panel type -R-
Rated voltage: up to 24 kV  Rated normal current:  up fo 630 A Rated frequency: 50 Mz /60 Hz
Rated peak up to Rated short-time Rated duration of
withstand current: 62,5 kA withstand current: upto25kA  short-ciroult: upto3s
Manufacturer: Siemens AG, ED MV
Client: Siemens AG,EDMV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of test: 16 July 2008
Appited test specifications:
IEC 62271-200: 2003-11, clause 6.103 DIN EN 82271-200: 2004-10 (VDE 0871 Teil 200),

Abschnitt 6,103

According to STL. Objectives and Operating Principlos PEHLA tssues a Test Document following exclusivaly the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:
Type Test “Pressure withstand test for gas-filled compartments with pressure relief devices”

- The relative pressure was increased up to 110 kPa in order to reach a value of 1,3 fimes the
design pressure of 85 kPa of the compartment for a period of 1 min. The pressure relief device
did not cperate.

- Then the pressure should have been increased up to & maximum value of 255 kPa {e.g. 3
times the design pressure of 85 kPa). The pressure relief device operated, as designed by the
manufacturer, below this value. The reached opening overpressure was 212 kPa.

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FR ELEKTRISCHE \
HOCHLEISTUNGSPRUFUNGEN 5
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0880Fr Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54),

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969.
STL Is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI(IT}, CPRI(IND), ESEF (FR), KEMA (NL), SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1992 by EQTC as agresment group.

PEHLA-Documents

A Type Test Cerlificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is fssued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications. .

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guides) and/or clients' instructions. Similarly, this test report contains all test resuits, details of the conditions
under which the tests were carried out, alse detalls relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

s Issued Immediately after the tests. It confirms that the tests have been conducted and is vaiid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses
Office: PEHLA-Geschéftsstelle
Hallenweg 40
682192 Mannheim
Germany
Internet: www.pehla.com
Testing Station. PEHLA-Testing Laboratory PPres \

Frankfurt am Main
Carl-Benz-Stralke 22
60386 Frankfurt am Main
Germany

Manufacturer:  Siemens AG
EDMV
Carl-Benz-Sfrale 22
80386 Frankfurt am Main
Germany

Client: Siemens AG
EDMV2
Carl-Benz-Strafte 22
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 0882Fr CopyNo.: O Contents: 23 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH
consisting of bus sectionalizer panel type -S- and cable panel type -K-
Designation: Bus sectionalizer panel typs -5-
Rated voltage: 24 KV Rated normal current: 630 A Rated 50 Hz/
frequency: 60 Hz
Rated peak 525 kA S Rated short-time Rated duration
withstand current: 54,6 kA withsiand current: 21 kA of short-cireuit: 3s
Manufacturer: Siemens AG, ED MV
Client: Siemens AG, ED MV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of test: 23 July 2008
Applied test specificatlons:
IEC 62271-200: 2003-11, clause 6.106 DIN EN 62271-200 {VDE 0671 Teil 200): 2004-10,

Abschnilt 6.106

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:
Type Test “Internal arcing test” of the gas filled compartment
Testing under conditions of arcing due to an internal fault according classification IAC AFLR 21kA 1s.

Three-phase arc initiation within the switchgear vessel of the bus sectionalizer panel -S- with a peak
current of I, = 59,0 kA and a short-circuit current of I, = 21,5 kA-1,01s

(lx = 21,0 kA — 1,04 s accordingly).

{Continued on sheet 3).
Test results:

The assessment of the effects under condition of arcing due to an internal fault corresponding to the
criteria 1 to 5 of the above mentioned test specification is compiled on sheet 3.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN
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PEELC GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0882Fr Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISONEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No, DAT-P-013/92-54),

S$TL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1960.
STL is a forum for the intsrnational cooperation of the testing organisations with the further full members ASTA {UK),
CESI (IT), CPRI({IND), ESEF (FR), KEMA (NL), SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU} has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is fssued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the fime of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carried out In full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien"
{(PEHLA Guides) and/or clients* instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also detalls relating to the behaviour of the test object, and its condition after
the fests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document,

Uncerfainty of the measurement systems

The PEHLA - Tesling Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit stafements are
made, the uncertainties required by the relevant standards have been complisd with.

Addresses

Office: PEHLA-Geschiftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Strafle 22
60386 Frankfurt am Main .
Germany PR

Manufacturer:  Siemens AG
Energy Sector
EDMV
Carl-Benz-Strae 22
60386 Frankfurt am Main
Germany

Client: Siemens AG
Energy Sector
EDMV2
Cari-Benz-Stralie 22
60386 Frankfurt am Main
Germany
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0882Fr Sheet: 3

Test performed

(Continuation from sheet 1)

The test on the medium voltage switchgear was performed for accessibility type A (restricted to
authorized personal only).

The test of the free-standing panel took place in a room mock-up with an effective ceiling height of

2,00 m. The distance between the rear wall of the switchgear and the room mock-up was 0,80 m,
between the top of the switchgear and the ceiling of the room mock-up was 0,60 m and between the right
lateral wall and the room mock-up was 0,170 m.

Vertical indicators were arranged at a distance of 0,30 m.

The Indicators were arranged at three sides of the swﬂchgear (front, left lateral and rear side), covering
40% to 50% of the area,

The three-phase infeeding was at the ring-main feeder bushings within the cable compartment of cable
panel -K- via cables 240 mm?.

The three-phase arc initiation was at the bus sectionalizer panel type -5- to the left side within the gas
filled compartment.

The pressure relief effected downwards into the cable basement mock-up.

The opening for the manual operation for the mechanism of the load-break switch function was in open
position.

Test results

{Continuation from sheet 1)

Test-no. 0882Fr/ 04

Criteria according to IEC 62271-200 fulfilled (yes/no)
No.1: | Correctly secured doors and covers do not open - - yes
No.2: | No fragmentation of the enclosure occurs and no parts more thaB Jago.g‘ﬂﬁgaway ‘ | yes
No.3: | Arcing does not cause holes in the accessible Sidt':‘iS’ up-to "é'ipg;zi‘ght of2m s yes
No.4: | Indicators do not ignite due to the effect of hot géses yes
No.5: | The enclosure remains connected to its earthing point . Eh 7 yes

Test results: The test has been passed. e

Achieved class of the gas filled compartment: IAC AFLR 2(1 kA 1s. e T
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

" Test Document

ReportNo.: 0883Fr CopyNo: O Contents: 24 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH

consisting of transformer panel type -T- and cable panel type -K-
Designation: Transformer panel type -T-

Rated voltage: 24 KV Rated normal current: 630 A7180 A 1 Rated frequency: 50Hz/

60 Hz
Rated peak 525 kA Rated short-time Rated duration of
withstand current: 54,6 kA withstand current: 21 kA short-clreuil: 3s

1} The rated normal cuirent of the fransformer feeder depends on the type of the HV HRC fuse.
Manufacturer: Siemens AG, ED MV

Client: Siemens AG, EDMV 2

Tesling station:  PEHL A-Testing Laboratory Frankfurt am Main ( '
Date of test: 23 July 2008 |
Applled test specifications:

[EC 62271-200: 2003-11, clause 6.106 DIN EN 62271-200 (VDE 0871 Teil 200): 2004-10,

Abschnitt 6.108

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:
Type Test “Internal arcing test” of the gas filled compartment
Testing under conditions of arcing due to an internal fault according classification IAC AFLR 21 kA 1 s.

Three-phase arc initiation within the switchgear vessel with a peak current of |, = 54,0 kA and
a short-circuit current of {, = 21,7 kA - 1,00 s (lx = 21,0 kA — 1,03 s accordingly).

(Continued on sheet 3)

Test results:

The assessment of the effects under condition of arcing due {o an internal fault corresponding to the
criteria 1 to 5 of the above mentioned test specification is compiled on sheet 3.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPROFUNGEN

Mannheim, 18 August 2008

The test results relate only to the items tested. e
The authenticlty of this docunment is guaranteed by the integrity of the seal label and seal fbbon.
Without a wiltten permission of PEHLA it Is not allowed to make reproduction In extracts of this
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here Is
an exception.
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PEBHILE  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0883Fr Sheet: 2

Notes

Accreditation

The PEHLA-Tesfing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISOAEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL} which has been established in 1969.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK},
CESI (IT), CPRI(IND), ESEF (FR), KEMA (NL}, SATS (NO, SE, Fi), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1892 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carrfed out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be cleariy identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tesis which have been carried out according to spacifications, standards or "PEHLA-Richtiinien”
(PEHLA Guides) andfor clients’ instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details refating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

Thé PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurernent,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschéftsstells
Hallenweg 40
68219 Mannheim
Germany

Internat; www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Strafie 22
60386 Frankfurt am Main ]
Germany : o

Manufacturer:  Siemens AG
Energy Sector
EDMV
Carl-Benz-Strafle 22
60386 Frankfurt am Main
Germany

Client; Siemens AG
Energy Sector
EDMV2
Carl-Benz-Stralle 22
60388 Frankfurt am Main
Germany
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PEHLAS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0883Fr Sheet: 3

Test performed

{Continuation from sheet 1)

The test on the medium voltage switchgear was performed for accessibility type A (restricted to

authorized personal only).

The test of the free-standing pane! took place in a room mock-up with an effective ceiling height of

2,00 m. The distance between the rear wall of the switchgear and the room mock-up was 0,80 m,

between the top of the switchgear and the ceifing of the room mock-up was 0,60 m and between the right

lateral wall and the room mock-up was 0,10 m.

Vertical indicators were arranged at a distance of 0,30 m.

The Indicators were arranged at three sides of the switchgear (front, left lateral and rear side), covering

40% to 50% of the area. (

The three-phase infeeding of the current was in the cable connection compartment of cable panel type
K- via cables 240 mmZ.

Three-phase arc initiation was at the frontside fuse bushings within the gas filled compartment.
The pressure relief effected downwards into the cable basement mock-up.

The opening for the manual operation for the mechanism of the load-break switch function was in open
position.

Test results

(Continuation from sheet 1)

Test-no. 0883Fr /03
Criteria according to IEC 62271-200 fulfiled (yes/no)
No.1: | Correctly secured doors and covers do not open = yes
No.2: { No fragmentation of the enclosure occurs and no parts more than 60 g ﬂowvapxway"': T yes
No.3: |Arcing does not cause holes in the accessible sides upto a hgi_ght.of'fr; ) yés
No.4: |Indicators do not ignite due to the effect of hot gases yes
No.5: | The enclosure remains connected fo its earthing point

Test results: The test has been passed.

Achieved class of the gas filled compartment: |IAC AFLR 21
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL}

Test Document

Report No.: OBBGFr Copy No.: 0 Contents: 23 Sheets
Test object: Gas - Insulated Switchgear Typs 8DJH
consisting of ring-main pane! type -R- and cable panel type -K-
Designation: Ring-main panel type -R-
Raied voltage: 24 kV Rated normal current: 630 A Rated frequency: 50 Hz/
60 Hz
Rated peak 525 kA S Rated short-time Rated duration of
withstand cumment: 54,6 kA withstand current: 21 kA short-circuit: 3s
Manufacturer; Siemens AG, E D MV A
Client; Siemens AG, ED MV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of test: 24 July 2008
Applied test specifications:
IEC 62271-200: 2003-11, clause 8.6 DIN EN 82271-200 (VDE 0671 Teil 200): 2004-10,
Abschnitt 6.6
IEC 62271-1: 2007-10, clause 6.6. DIN EN 62271-1 (Entwurf): 2004-12 (VDE 0871 Teil1),
Abschnitt 6.6

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:
Type test "Short-time and peak withstand current test” at 50 Hz

- Test on main circuits
- Test on earthing circuits
- Test on earthing circuit of the enclosure

(continued on sheet 3)

Tost resuits:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOGHLEISTUNGSPRUFUNGEN

gemer}_t,GoTn/ﬁ\ittee

2

Mannhelm, 15 Decamber 2008

The test results refate only to the items tested. : Sy,
The authenticity of this document is guaranteed by the integrity of the seal label and seal ribbon. 2 "il’":‘:%; .
Without & vrritten permission of PEHLA it is not allowed to make repraduction in extracts of this NS

document, Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here is
an exception.
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PEHLS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 0886Fr Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech {German accreditation body for
technology) according fo EN ISOAEC 17025 for tests in the field of high-veltage switchgear and controlgear and power
engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1869.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI (IT), CPRI (IND}), ESEF {FR), KEMA {(NL), SATS (NO, SE, Fl}, STLNA (US, CA} and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technicat description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of fest. For these tests the test object must be clearly
identifled by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien"
(PEBLA Guides) and/or clients' instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating {o the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the fests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschéftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet; www.pehla.com

Tesling Station; PEHLA-Testing Laboratory R
Frankfurt am Main e
Carl-Benz-Stralte 22
60386 Frankfurt am Maln L
Germany

Manufacturer:  Siemens AG
Energy Sector
EDMV
Carl-Benz-Sirafie 22
60386 Frankfurt am Main
Germany

Client: Siemens AG
Energy Sector
EDMV2
Carl-Bsnz-Strafte 22
60386 Frankfurt am Main
Germany
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 088GFr Sheet: 3

Tests performed
(Continuation from sheet 1)

Test 0886Fr-03

From the bushings of ring-main outgoing feeder -R- across the three-position switch disconnector SD in
“ON” position to the bushings of cable outgoing feeder -K- with 1, = 57,1KA; Iy = 21,4kA - 3,028
(corresponding to I = 21,0kA — 3,13s)

Test 0888Fr-04

From the bushings of ring-main outgoing feeder -R- to the three-position switch disconnector SD in
“EARTHED" position with 1, = 57,7kA; I, = 21,2kA — 3,01s (corresponding to J = 21,0kA - 3,07s)

Test 0886Fr-05

Single phase from the bushing L3 of ring-main outgoing feeder -R- across the three-position switch
disconnector SD in “EARTHED" position fo the earthing connection {M12) of the earthing busbar in the
cable outgoing feeder -K- with I, = 57,2kA; I, = 21,7kA — 1,00s {corresponding to Iy = 21,0kA — 1,07s)

Test 0886Fr-06

Single phase from the earthing connection (M12) of the earthing busbar in the ring-main outgoing feeder -
R- to the earthing connection (M12) of the earthing busbar in the cable outgoing feeder -K- with
lp = 57,1kA; I = 21,7kA - 1,01s (corresponding to I = 21,0kA — 1,08s)

18PE0402




GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON {STL)

Test Confirmation

ReportNo.: 08114Fr-0 CopyNo.: 0 Contents: 3 Sheets

Test object: (Gas - Insulated Switchgear Type 8DJH
consisting of cable panel type -K- bus sectionalizer panel type -S- and
cable panel type -K-

Destgnation; sectionalizer panel type -S-
Rated voltage: 24 kv Rated nommal current: 630 A Rated frequency: 60 /60HZ
Rated peak 52,6kA  Rated short-time Rated duration of
withstand current: 54,6 kA withstand current: 21 kA short-circuit; 3s

Serial No.; T8
Drawing No.:  500-8010.9

Manufacturer; Siemens AG, E D MV

Client; Slemens AG, ED MV 2 (
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date oftest: 2 September 2008
Applied test specifications: .
[EC 62271-200: 200311, clause 6.6 . DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10,
Abschnitl 6.6
IEC 62271-1: 2007-10, clause 6.6. DIN EN 82271-1 (VDE 0671 Teil1) Entwurf: 2004-12
Abschnitt 6.6

Tests performed:
Type test "Short-time and peak withstand current test”
- from the bushings of the cable panei on the right across the sectlonalizer panel type -S- (three-
position switch disconnector SD in on position) to the cable panel on the left
with Ip = 56,7kA; Ik = 21,7kA ~ 3,00s {corresponding to Ik = 21,0kA ~ 3,22s)
- from the bushings of the cable pane! on the tight o the sectionalizer pane! type -S- (three-position
switch disconnector SD in earthed position)
with Ip = 57,6kA; k = 21,2kA ~ 3,01s {corresponding to Ik = 21,0kA ~ 3,07s)
{continued on sheet 3)
Test results: k

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications,
Detailed results will be documented in a separate document.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

== ‘ Observers of the fest” .
Representatives of Technical Committe -
Frankfurt am Main, 8 October 2008 . (’

- -

The test results relate only to the llems tested.

The authenticlty of this document Is guaranteed by the integrily of the seal label and seal ribbon.
Without a written permission of PEHLA it is not atlowed to make repraduction In extracts of this
document. Copylng the cover sheet accompanied by shest 2 and the sheets mentioned here Is
an exception,
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PEEELA GESELLSCHAET EUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: (8114Fr-0 Shest: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation hody
for technology) according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No, DAT-P-013/92-64).

STL-Member

PEHLA Is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established In March
1060, STL Is a forum for the International cooperation of the testing organisations with the further full members
ASTA (UK}, CES! (I}, ESEF (FR), KEMA (NL), SATS (NO; SE, FI), STLNA (US, CA} and JSTC (JP). In the
framework of EC, STL (EU) has bean recognised In 1892 by EOTC as agreement group. ‘

PEHLA-Doguments

A Type Test Cerlificate

is issued for type lests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valld at the time of the test. For these tests the test object must be clearly Identified by
tachnlcal description, drawings and additional specifications.

A Test Document

ts Issued for parts of type tests which have successfully been carred out in full compliance with the relevant
specifications or standards and STL Guides valld at ihe time of test. For these tests the test object must be clearly
identified by technical description, drawings and additlonal specifications.

A Test Report

is lssuad for all other tests which have heen carried out according to specifications, standards or "PEHLA-Richtlinien”
{PEHLA Guides) and/or clients' instructions. Similarly, this test report contalns all test resuits, detalls of the conditlons
under which the tests ware carried out, also defails relating to the behavlour of the test object, and its condition after
the tests.

A Test Canfirmation

Is Issued Immediately after the tests. It conflms that the tests have been conducted and is valid only untll publishing
the detallad results in an entire documant.

Uncertainty of the measuremant systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13006 (Gulde to the expression of uncertalinty in measurement), As long as no explicit statsments are
made, the uncertainties required by tha relevant standards have been complied with.

Addresses

Office: PEHLA-Geschéftastelle
Hallenweg 40
68219 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Lahoratory
Frankfurt am Main
Carl-Benz-Straite 22
60386 Frankfurt am Main e
Germany 7

Manufaclurer:  Siemens AG
Energy Sector
EDMV e
Carl-Benz-Strafe 22 :
60386 Frankfurt am Main
Germany

Client: Siemens AG
Energy Sector
EDMV2
Carl-Benz-Strafle 22
60386 Frankfurt am Main
Germany

HOPEQ402




PEMMLMR GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No,: 08414Fr-0 Sheet: 3

(Continuation from sheet 1)
— from the bushing L3 of the cable panel on the right across the three-position switch disconnector SD in

earthed position to the earthing connection (M12) of the earthing busbar in the cable panel on the left
with Ip = 56,7kA; Ik = 21,8kA — 1,01s (corresponding to tk = 21,0kA — 1,09s)
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 08116Fr CopyNo.: O GContents: 37 Sheets

Test object: Gas - Insulated Switchgear Type 8DJH, consisting of circuit-breaker panel type -L-,
transformer panel type -T- and ring-main panel type -R-

Designation: Circuit-breaker panel type -L- and ring-main panel type -R-
Rated voltage: 24 %V Rated normal current; 630 A/ 180A 1) Rated frequency: 50 Hz
Rated peak Rated short-time Rated duration of
withstand current: 40 kA withstand current: 16 kA short-cireuit: 3s

1} The rated normal current of the transformer feeder depends on the type of the HV HRG fuse-link.

Manufacturer: Siemens AG, ED MV

Client; Siemens AG, ED MV 2

Testing station:  PEHLA-Testing Laboratory Frankfurt am Main

Date of test: 1 to 11 September 2008

Applied test specifications:

JEC 62271-200: 2003-11, DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10,
clauses 6.4.1,8.5.1-6.54and 6.5.6 Abschnitte 6.4.1, 6.5.1 -6.5.4 und 6.5.6

IEC 62271-1: 2007-10, DIN EN 62271-1 (Entwurf): 2004-12 (VDE 0671 Teil1),
clauses 6.4.1,6.5.1 -6.54 and 6.5.6 Abschnitte 6.4.1, 6.5.1 -6.5.4 und 6.5.6

|EC 62271-105: 2002-08, DIN EN 62274-105 (VDE 0671 Teil 105): 2003-12,
clauses 6.4 and 6.5 Abschnitte 6.4 und 6.5 :

According to STL Objectives and Operaling Principles PEHLA issues a Test Document following exclusively the above
mentlened standards and the STL Guides wherever applicable.

Tests performed:

Temperature-rise type test:

1. Measurement of the resistance of the main circuit before the temperature-rise test

2. Temperature-rise test at the rated normal current of 830 A / 50 Hz of the circuit-breaker panel
type -1.- and of the ring-main panel type -R-

3. Measurement of the resistance of the main circuit after the temperature-rise test

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

Mannheim, 14 October 2008

The test results relate only to the items tested.
The authenilcity of this document Is guaranteed by the integrity of the seal label and seal ribbon.
Without a written permission of PEHLA it is not allowed to make reproduction in extracts of this
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here is
an exception.
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PEHLO GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No..  08116Fr Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology} according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/22-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL} which has been established in 1969,
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI(IT}, CPRI (IND), ESEF (FR}, KEMA {NL), SATS {NO, SE, Fl), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1292 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according o specifications, standards or "PEHLA-Richilinien”
{PEHLA Guides) and/or clients' instructions. Similariy, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately affer the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Gulide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 {Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschaftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet. www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Strafte 22 N
60386 Frankfurt am Main L
Germany

Manufacturer;  Siemens AG
EDMV
Carl-Benz-Strafle 22
60386 Frankfurt am Main
Germany

Client; Siemens AG
EDMV2
Carl-Benz-Strafie 22
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No,: 08117Fr-1 CopyNo: O Contents: 16 Sheots
Test object; Gas - Insulated Switchgear Type 8DJH
Designation: Ring-main transformer panel block type RRT
Rated voltage: 24KV Rated normal 630A 1 Rated frequency: 50 Hz/
current: 180A 1) 60 Hz
Rated peak 52,5 kA Rated shert-time Rated duration of
withstand current: 54,6 kA withstand current:  21KA short-circuit: 3s

1) The rated normal current of the transformer feeder dapends on the type of the HV HRG fuse.

Manufacturer: Siemens AG, E D MV

Client: Siemens AG, ED MV 2

Testing station:  PEHLA-Testing Laboratory Frankfurt am Main

Date of test: 20 to 24 September 2008

Applied test specifications:

IEC 62271-200: 2003-11, clause & DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10,
Abschnitt 6

IEC 60265-1: 1998-11, clause 6.102 DIN EN 60265-1 (VDE 0670 Teil 301): 1998-05,

' Abschnitt 6.102

{EC 62271-102: 2003-08 clause 6.102 DIN EN 62271-102 (VDE 0871 Teil 102): 2004-10,

Abschnitt 6.102

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentloned standards and the STL Guldes wharever applicabie.

Tests performed:
Type test "Mechanical operation test”

1000 On-Off operations with the switch-disconnector of ring-cable feeder R1 for class M1
1000 Earth-Off operations with the make proof earthing switch of ring-cable feeder R1
1000 On-Off operations with the switch-disconnector of transformer feeder T1 for class M1
1000 Earth-Off operations with the make proof earthing switch of transformer feeder T1

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN
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Mannhelm, 11 March 2009
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The test results relate only to the ftems tested. L
The authenticity of this document is guaranteed by the integrity of the seal laba! and seal ribbon.
Without a written permission of PEHLA it is not allowed to make reproduction In extracts of this
document. Copying the cover sheet accompanied by sheet 2 and the sheels mentioned here is
an exception.
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.. 08117Fr-1 ' Sheet: 2

Notes

Accreditfation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISOAEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STE-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISCN (STL) which has been established in 1969,
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI (IT), CPRI (IND), ESEF (FR), KEMA (NL), SATS (NO, SE, Fl), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, §TL (EU) has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these fests the test object must be cleariy identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parfs of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specificafions, standards or "PEHLA-Richtlinien”
{PEHLA Guides) and/or clients' instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and Its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty In measurement). As long as no explisit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office; PEHLA-Geschiftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet; www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Strafle 22
60386 Frankfurt am Main
Germany

Manufacturer:  Siemens AG
Energy Sector
E DMV
Carl-Benz-Stralie 22
60386 Frankfurt arm Main
Germany o

Client; Siemens AG
Energy Sector
EDMV2
Carl-Benz-Stralke 22 .
60386 Frankfurt am Main .
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 08117Fr-2 CopyNo.: 0 Contents: 16 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH
Designation: Ring-main transformer panel block type RRT
Rated voltage: 24 kv Rated normal current: 630 A/ Rated 50 Hz/
180 A 1) frequency. 60 Hz
Rated peak 52,6 KA/ Rated short-time Rated duration
withstand curtent: 54,6 kKA withstand current: 21 KA of short-circuit: 38

1) The rated normal current of the transformer feeder depends en the type of the HV HRC fuse.

Manufacturer: Siemens AG, E DMV

Client: Siemens AG,EDMV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of test: 20 - 24 September 2008
Applied test specifications:
IEC 62271-200: 2003-11, clause 6.102 DIN EN 62271-200 (VDE 0671 Teil 200): 2004-09,

Abschnitt 6.102

According to STL Objectives and Operating Principles PEHLA issues & Test Document following exclusively the above
menticned standards and the STL Guides wherever applicable.

Tests performed:
Type test “Mechanical operation tests”

1. Switching devices and removable parts.
The three-position switches of ring-main feeder R1 and transformer feeder T1 were operated
50 times.

2. Interlocks.
The mechanical interlocks between three-position disconnector, "feeder” locking device (padlock)
and cover of the cable compartment of ring-main feeder R1 and transformer feeder T1 were tested
50 times.

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISGHE
HOCHLEISTUNGSPRUFUNGEN

Kannheim, 18 March 2009

The test results relate only to the items tested,
The autheniicity of this document is guaranteed by the integrity of the seal label and seal ripbén.
Without a written permission of PEHLA it is not allowed to make reproduction in extracts of this
document, Copying the cover shest accompanied by sheet 2 and the sheets mentiened here is
an exception. -
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PEHLA GESELLSCHAFT EUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 08117Fr-2 Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Membher

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL} which has been established in 1980.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI (IT), CPRI (IND}), ESEF (FR), KEMA (NL), SATS (NO, SE, FI}, STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU} has been recognised in 1892 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been cairied out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technica! description, drawings and additional specifications,

A Test Document

is issued for pars of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
{PEHLA Guides) and/or clients’ Instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschéfisstelle
Hallenweg 40
68219 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Strafle 22
60386 Frankfurt am Main
Germany

Manufacturer:.  Siemens AG
Energy Sector
EDMV
Carl-Benz-Strake 22
60386 Frankfurt am Main
Germany

Client; Siemens AG
Energy Sector
EDMV2 . o
Carl-Benz-Strale 22
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

ReportNo.: 08117Fr-3 CopyNo.: O Contents: 15 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH
Deslgnation: Ring-main transformer panel block type RRT
Rated vollage: 24 kV Rated normal current: 630 A/ Rated frequency: 850 Hz/
i80A 1) 60 Hz
Rated peak 52,5 kA [ Rated short-time Rated duration of
withstand current: 54,6 kA withstand current: 21 kA short-circuit: 3s

1) The rated normal current of the transformer feeder depends on the type of the HV HRC fuse.

Manufacturer: Siemesns AG, E D MV

Client: Siemens AG, ED MV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of test: 20 to 24 September 2008
Applied test specifications:
IEC 62271-200: 2003-11, clause 6 Ell)N %N_626271-200 (VDE 0671 Teil 200): 2004-09,
IEC 62271-105: 2002-08, clause 6.102 DII\SI‘CEI[\]l“(-t32271-105 (VDE 0671 Teil 105): 2003-12,
Abschnitt 6.102

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:
Type test "“Mechanical operation tests”

The test of the trip linkages at the switch-fuse-combination was made with 100 operating cycles on the
transformer feeder T1 as follows:
s 30 breaking operations with a striker of minimum energy (0,5 J} in phase L1
« 30 breaking operations with a striker of minimum energy (0,5 J) in phase L2
« 30 breaking operations with a striker of minimum energy (0,5 Jyinphase L3
» 10 breaking operations with three strikers of maximum energy (1,64
simultaneously in phases L1, L2 and L3.

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

Many t Committes
o . I.-"’YJV ‘ /
-Technlcal Committee )

Mannheim, 17 March 2009

o i Deuibcher
b Akkreditlerungs/

The test results relate only to the items tested.
Rat P

The authenticlly of this document is guaranteed by the Integrity of the seal label and seat ribbon.

Without a written permission of PEHLA it is not aflowed to make reproduction in extracts of this g "‘
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here is - v/
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PEHLOS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 08117Fr-3 Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech {German accreditation body
for technology) according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controigear and
powaer engineering equipment (Regisiration-No. DAT-P-013/92-54).

S5Til.-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969,
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA {UK),
CESI {(IT), CPRI{IND}, ESEF {FR), KEMA (ML}, SATS (NO, SE, FI}, STLNA (US, CA) and JSTC (JP). In the frame-
work of EG, STL (EU) has been recognised in 1992 by ECTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

Is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

ATestReport

is issued for all other tests which have been cariied cut according to specifications, standards or "PEHLA-Richtlinien"
(PEHLA Guides) and/or clients® instructions. Similarly, this test report contains all test results, details of the conditions
under wiich the tests wers carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is isstiried Immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschaftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Stralte 22
60386 Frankfurt am Main
Germany

Manufacturer:  Siemens AG
Energy Sector
ED MV
Carl-Benz-Strale 22
60386 Frankfurt am Main
Germany

Client; Siemens AG
Energy Sector
EDMV2 .
Carl-Benz-Strafis 22
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Confirmation

Report No.:  08120Fr-0 CopyNo: O Contents: 2 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH
Designation: Ring-main transformer panel block type RRT
Rated voltage: 24 kV Rated normal current: 630 A/180 A Rated frequency: 50 Hz/
60 Hz
Rated peak 52,5 kA Rated short-time Rated duration of
withstand current: 54,6 kA withstand current: 21 kA short-clrouit: 3s

1y The rated normal current of the fransformer feeder depends on the type of the HV HRG fuse.

Serial No.: ™4
Drawing No..  500-8004.9

Manufacturer: Siemens AG, E D MV

Client: Siemens AG, EDMV 2
Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of test: 24 September 2008

Applied test specifications:

IEC 62271-102: 2003-08 clause 6.105
DIN EN 62271-102: 2003-10 (VDE 0671 Teil 102) Abschnitt 6.105

Tests performed:
Type test ,Tests to verify the proper function of the position-indicating device"
The fests were carried out on the transformer feeder T1

. Teston the power resp. position-indicating kinematic chain of the disconnector with independent
manual operation

. Test on the power resp. position-indicating kinematic chain of the earthing-switch with independent
manual operation

Test resulis:

The above mentioned test object has passed the tests performed in accordance with the applied test
gpecifications,

Detailed results will be documented in a separate document.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

eftcher . L Stomme! 7
e Observers of the test
- Representatives of Techrical Committee

Frankfurt am Main, 24 September 2008
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The test results relate only to the items tested. o - Akkregiliaru
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The authenticity of this document Is guaranteed by the integrity of the seal label and seal ribbon.
Without a written permission of PEHLA it Is not allowed to make repreduction In extracts of this
document. Copying the cover sheet accompanied by sheet 2 and the sheefs mentioned here is
an exception.
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PEMLE  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No,:08120Fr-0 Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISC/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1968.
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK},
CESI (IT), CPRI (IND), ESEF {FR), KEMA (NL), SATS (NO, SE, FI), STLNA (US, CA} and JSTC (JP}. In the frame-
work of EC, STL (EU) has been recognised in 1992 by ECTC as agreement group.

PEHLA-Documents
A Type Test Certificate

s issued for type tests which have successfully been carried out in full compliance with the relevant specifications or

standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by ( '
technical description, drawings and additional specifications. i

A Test Document

is Issued for parts of type tests which have successfully been carried out in fuli compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications. .

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtiinien”
(PEHLA Guides) and/or clients' instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also dstalls relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
hased on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschéftsstelle
Hallenweg 40
68219 Mannheim
Germany
Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Stralle 22
60386 Frankiurt am Main
Germany

Manufacturer:  Siemens AG
Energy Sector
ED MV
Carl-Benz-Strale 22 e
60386 Frankfurt am Main T
Germany T

Client: Siemens AG
Energy Sector
EDMV2
Carl-Benz-Strafle 22
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 08121Fr CopyNo.: O Contents: 12 Sheets

Tost object: Gas - Insulated Switchgear Type 8DJH

Designation: Ring-main transformer panel block type RRT
Rated voltage: 24 kv Rated normal current; 630 A/ 180 A Raled frequency: S0 Hz [
Rated peak 52,5 kKA Rated short-time Rated duration of st
withstand current: 54,6 kA withstand current: 21 kA short-¢lreuit: 3s

Manufacturer: Siemens AG, E D MV

Client: Siemens AG, ED MV 2

Testing station:  PEHLA-Testing Laboratory Frankfurt am Main

Date of test: 12 and 23 September 2008

Applied test specifications:

IEC 82271-200: 2003-11, clause 6.8 DIN EN 62271-200 (VDE 0671 Teit 200): 2004-10,

Abschnift 6.8
IEC 62271-1: 2007-10, clause 6.8 DIN IEC 622711 (VDE 0671 Teil 1) Entwurf: 2004-12,

Abschnitt 6.8
According to STL Objectives and Operating Princlples PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:
Type test "Tightness tests before and after mechanical operation test’

1. Tightness test of gas-filled compartment before the mechanical operation test

2. Mechanical operation tests with the ring-cable feeder R1 and R2 and with the transformer feeder T1
(1000 CLOSE - OPEN and 1000 EARTHED - OPEN operations)

3. Tightness test of gas-filled compartment after the mechanical cperation test

Test resulis:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOGHLEISTUNGESPRUFUNGEN
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Management Commities

#Aannheim, 04 February 2008

The test results relate only to the ilems tested. o
The authenticity of this document is guaranteed by the Integrity of the seal labe! and seal fibbon.
Without a written permission of PEHLA it Is nof allowed to make repreduction in extrdcts of this ?
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here Is :

an exception. : o DAT-P-013/92-54
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PEHELA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  08121Fr Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
powaer engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1869.
STL Is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI (IT), CPRI(IND), ESEF (FR), KEMA (NL}, SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1992 by EQTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test, For these tests the test object must be clearly
Identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
{PEHLA Guides) and/or clients' instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. it confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office; PEHLA-Geschaftsstelle
Hallenwag 40
68219 Mannheim
Germany

Infernet. www.pehla.com

Testing Station: PEMLA-Testing Laboratory
Frankfurt am Main
Cari-Benz-Stralle 22
60386 Frankfurt am Main
Germany PN

Manufacturer:  Siemens AG
Energy Sector
E D MV /"-
Carl-Benz-Strale 22
60386 Frankfurt am Main
Germany o

Client: Siemens AG
Energy Sector
EDMV2
Carl-Benz-Strafte 22
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Mermber of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.:  08122Fr-1 Copy No.: 0 Contents: 13 Sheets
Test object: Gas - [nsulated Switchgear Type 8DJH
Deslgnation: Ring-main transformer panel block type RRT
Rated voltage: 24 kY Rated normal current: B30 A f Rated frequency: 50 Hz/
180 A 1) 60 Hz
Rated peak 52,5 KA/ Rated short-time Rated duration of
withsiand current: 54,6 kA withstand current: 21 kA short-clrouit: 3s

1} The rated normal current of the transformer feeder depends on the type of the HV HRC fuse.

Manufacturer: Siemens AG, ED MV

Client: Siemens AG, ED MV 2

Testing station:  PEHLA-Testing Laboratory Frankfurt am Main

Date of test: 23 September 2008

AppHed test specifications:

IEC 62271-200: 2003-11, clause 6.7.1 DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10,
Abschnitt 6.7.1

1EC 62271-1: 2007-10, clause 6.7.1 DIN IEC 62271-1 (VDE 0671 Teil 1) Entwurf: 2004-12,
Abschnitt 8.7.1

{EC 60529: 2003-01 DIN EN 60529 (VDE 0470 Teil 1}: 2000-09

According to STL Objectives and Operaling Principles PEHLA Issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:

Type test “Verification of the IP coding”
Protection of the enclosure of the Ring-main transformer panel block type RRT against access to
hazardous parts and protection against solid foreign objects, degree of protection [P3X.

Test resuits:

The above mentioned fest object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

A~

ManageménfCommiltee

Dautscher
Axkreditierongs

Mannheim, 20 March 2009

The test results relate only to the items tested. E o
The authenticity of this document is guaranteed by the integriiy of the seal label and sgal"rfbbon.
Without a written permission of PEHLA it is not allowed te make reproduction in egg(lra’éts of this
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here is
an exception. N
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PERMELMA  cESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  08122Fr-1 . Sheet: 2

Notes

Accredifation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech {German accreditation body
for technology) according to EN ISOAEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been establishad in 1969.
STL is a forum for the International cooperation of the testing organisations with the further full members ASTA (UK),
CESI(IT), CPRI(IND), ESEF (FR), KEMA (NL}, SATS (NO, SE, FlI), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1892 by EQOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is issued for paris of fype tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guides) and/for clients’ instructions. Similarly, this test report contains all test results, detalls of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratorfes apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have bean complied with.

Addresses

Office: PEHLA-Geschéftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Sfrale 22
60386 Frankfurt am Main
Germany

Manufacturer;  Siemens AG
Energy Sector
EDMV
Carl-Benz-Strafie 22
60386 Frankfurt am Main

Germany ' /

Client: Siemens AG
Energy Sector
EDMV2 e
Carl-Benz-Strake 22 2
60386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Mernber of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 08122Fr-2 CopyNo: O Contents: 13 Sheets
Test object: Gas - Insulated Switchgear Type 8DJH
Designation: Ring-main transformer panel block type RRT
Rated voltage: 24 kY Rated normal current; 830 A/ Rated frequency: 50 Hz/
180 A 1) 60 Hz
Rated peak 52,5 kA / Rated short-time Rated duration of
withstand current: 54,6 kA withstand current: 21 kKA short-circuit: 3s

1) The rated nermal current of the transformer feeder depends on the type of the HV HRC fuse.
Manufacturer: Siemens AG, ED MV

Client: Siemens AG, ED MV 2

Testing station:  PEHLA-Testing Laboratory Frankfurt am Main

Dato of test: 23 September 2008

Apptied test specifications:

IEC 682271-200: 2003-11, clause 6.7.1 DIN EN 62271-200 (VDE 0671 Teii 200): 2004-10,

Abschnitt 6.7.1

IEC 82271-1: 2007-10, clause 6.7.1 DIN IEC 62271-1 (VDE 0671 Teil 1) Entwurf: 2004-12,
: Abschnitt 6.7.1

IEC 60529: 2003-01 DIN EN 60529 (VDE 0470 Teil 1): 2000-09

According to STL Cbjectives and Operating Pringiples PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:

Type test “Verification of the [P coding”

Protection of the enclosure of the ring-main transformer panel block type RRT against access to
hazardous parts and protection against solid foreign objects, degree of protection IP2X.

Test resulis:

The above mentioned test object has passed the tests perfbrmed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

7 (74

Tec@éajl Committee

Hanidiolm, 20 March 2000

Deautsch

br
. Akktediliurun/§’;

The test results relate only to the items tested, N L j
The authenticity of this document is guaranteed by the integrity of the seal tabel and seal ribbon,

Without a writien permission of PEHLA it is not allowed to make reproduction in extracts of this
document. Copying the cover sheel accompanied by sheet 2 and the sheets mentioned here is
an exception.
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PEBILMA  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.: 08122Fr-2 Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology} according to EN 1SO/AEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment {Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA js founder member of the SHORT-CIRCUIT TESTING LIAISON {STL} which has been established in 1969,
STL is a foruim for the international cooperation of the testing organisations with the further full members ASTA (UK),
CESI (IT), CPRI (IND), ESEF (FR), KEMA (NL), SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP}. In the frame-
work of EC, STL (EU} has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is isstied for type tests which have successfully been carried out In full compliance with the relevant spedcifications or
standards and STL Guides valid at the fime of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical deseription, drawings and additional spacifications.

A Test Report

is Issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien*
{PEHLA Guides) and/or clients' instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only untll publishing
the detailed results in an entire document,

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
made, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: - PEHLA-Geschéftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet: www.pehla.com

Testing Station: PEMHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Strafie 22
60386 Frankfurt am Main
Germany

Manufacturer:  Siemens AG
Energy Sector )
EDMV o
Carl-Benz-Stralke 22 T
60386 Frankfurt am Main
Germany

Client: Siemens AG
Energy Sector
EDMV2
Carl-Benz-Stralle 22
80386 Frankfurt am Main
Germany
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.:  08130Fr CopyNo.: O Contents: 14 Shoeets
Test object: Gas - Insulated Switchgear Type 8DJH
Destgnation: Ring-main transformer panel block type RRT
Rated voltage: 24 kY Rated normal current; 630 A/ Rated frequency: S0Hz/
180 A 1) 60 Hz
Rated peak 52,5 kA { Rated short-time Rated duration of
withstand current: 54,6 kA withstand current: 21 kA short-circuit: 3s

1) The rated normal current of the transformer feeder depends on the type of the HV HRC fuse.

Manufacturer: Siemens AG, E D MV

Client: Siemens AG,ED MV 2

Testing station:  PEHLA-Testing Laboratory Frankfurt am Main

Date of test: 08. Oktober 2008

Appled test specifications:

IEC 62271-200: 2003-11, clause 6 DIN EN 62271-200 (VDE 0671 Teil 200): 2004-10,
Abschnitt 6

|EC 62271-102: 2003-08, clause 6.105 DIN EN 82271-102 (VDE 0871 Teil 102): 2003-10,
Abschnitt 6.105

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:

Type test ,Tests to verify the proper function of the position-indicating device”
The tests were carried out on the ring-cable feeder R1

- Test on the power resp. position-indicating kinematic chain of the disconnector with independent
manual operation

. Test on the power resp. position-indicating kinematic chain of the earthing-switch with independent
manual operation

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

Aainhiodin, 20 Morgh 2009

The test resuits relate only to the items tested. ) -

The authenticity of this document is guaranteed by the integrity of the seal label and seal ribbon.
Without a written permission of PEHLA it Is not allowéd to make reproduction In exiracts of this
document. Cepying the cover shest accompanied by sheet 2 and the sheets mentioned here is
an exception.
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FPEHLMR  GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No,:  08130Fr Sheet: 2

Notes

Accreditation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISOAEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54).

STL-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969,
STL is a forum for the international cooperation of the testing arganisations with the further full members ASTA (UK},
CESI(IT), CPRI (IND), ESEF (FR), KEMA (NL), SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1892 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the test object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

is issued for parts of type fests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these fests the test object must be clearly
Identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien”
(PEHLA Guides) and/or clients’ instructions. Similarly, this test report contains all test results, details of the conditions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and Is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
mads, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschafisstelle
Hallenweg 40
68219 Mannheim
Germany

Internet; www.pehla.com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Carl-Benz-Strake 22
60386 Frankfurt am Main
Germany

Manufacturer:  Siemens AG
Energy Sector
ED MY
Carl-Benz-Stralke 22
60386 Frankfurt am Main
Germany

Client: Siemens AG
Energy Sector
EDMV2
Carl-Benz-Strafle 22
60386 Frankfurt am Main
Germany P
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PEHLA

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Report No.: 08101Fr CopyNo.: O Conients: 35 Sheets
Tost object: Gas - Insulated Switchgear Type 8DJH
Designation: Panel compound consisting of ring-main panel type R-, billing metering panel

type -M(SS)- and cable panel type -K

Rated voltage: 24 KV Rated normal current: 630 A Rated frequency: 50 Hz

Rated peak Rated short-time Rated duration of

withstand current: 52,5 kA withstand current: 21 kA short-circuit: 3s
Manufacturer: Siemens AG, E D MV
Client: Siemens AG, ED MV 2

Testing station:  PEHLA-Testing Laboratory Frankfurt am Main
Date of test: 27 and 28 April 2009
Applied test specifications:

IEC 62271-200; 2003-11, DIN EN 62271-200 (VDE 0671 Teil 200}: 2004-10,
clauses 6.4.1,6.5.1-6.54and 6.5.6 Abschnitte 6.4.1, 6.5.1-6.54 und 6.5.6

IEC 62271-1: 2007-10, DIN EN 62271-1 (Entwuif): 2004-12 (VDE 0671 Teil),
clauses 6.4.1, 6.5.1 -6.5.4 and 6.5.6 Abhschnitte 6.4.1, 8.5.1-6.5.4 und 6.5.6

According to STL Objectives and Operating Principles PEHLA issues a Test Document following exclusively the above
mentioned standards and the STL Guides wherever applicable.

Tests performed:

Temperature-rise type test:

1. Measurement of the resistance of the main circuit before the temperature-rise test
2. Temperature-rise test at the rated normal current of 630 A/ 50 Hz

3. Measurement of the resistance of the main circuit after the temperature-rise test

Test results:

The above mentioned test object has passed the tests performed in accordance with the applied test
specifications.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNGSPRUFUNGEN

Mannheim, 6 November 2009

Deu!schz

. Akkredit
" Rat }

The test results relate only lo the items tested. -

The authenticity of this document is guaranteed by the integrity of the seal label and geal ribbon.
Without a written permisslon of PEHLA it is not aliowed to make repreduction in extracis of this
document. Copying the cover sheet accompanied by sheet 2 and the sheets mentioned here is
an exception.
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PEHLA GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUEUNGEN

Report No.:  09101Fr Sheet: 2

Notes

Accrodifation

The PEHLA-Testing Laboratory Frankfurt am Main has been approved by the DATech (German accreditation body
for technology) according to EN ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and
power engineering equipment (Registration-No. DAT-P-013/92-54):

STlL.-Member

PEHLA is founder member of the SHORT-CIRCUIT TESTING LIAISON (STL) which has been established in 1969,
STL is a forum for the international cooperation of the testing organisations with the further full members ASTA (UK},
CESI (IT), CPRI (IND), ESEF (FR), KEMA (NL), SATS (NO, SE, FI), STLNA (US, CA) and JSTC (JP). In the frame-
work of EC, STL (EU) has been recognised in 1992 by EOTC as agreement group.

PEHLA-Documents

A Type Test Certificate

is issued for type tests which have successiully been carried out in full compliance with the relevant specifications or
standards and STL Guides valid at the time of the test. For these tests the fest object must be clearly identified by
technical description, drawings and additional specifications.

A Test Document

Is lssued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards and STL Guides valid at the time of test. For these tests the test object must be clearly
identified by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards or "PEHLA-Richtlinien"
(PEHLA Guides) and/or clients' instructions. Similarly, this test report contains all test results, detalls of the condilions
under which the tests were carried out, also details relating to the behaviour of the test object, and its condition after
the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document.

Uncertainty of the measurement systems

The PEHLA - Testing Laboratories apply the PEHLA Guide No. 12 for determining the uncertainties of measurement,
based on ENV 13005 (Guide to the expression of uncertainty in measurement). As long as no explicit statements are
imade, the uncertainties required by the relevant standards have been complied with.

Addresses

Office: PEHLA-Geschaftsstelle
Hallenweg 40
68219 Mannheim
Germany

Internet: www.pehla,com

Testing Station: PEHLA-Testing Laboratory
Frankfurt am Main
Can-Benz-Stralle 22
60386 Frankfurt am Main
Germany

Manufacturer:  Siemens AG
Energy Sector
ED MV
Cari-Benz-Strafle 22
60386 Frankfurt am Main

Germany : .
Client: Siemens AG - (_\ B

Energy Sector ‘ L

EDMV2 =

Carl-Benz-Strale 22
803886 Frankfurt am Main
Gemany
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Version: 1

133-07

TYPE TEST CERTIFICATE OF SHORT-CIRCUIT AND SWITCHING

PERFORMANCE
APPARATUS A three-phase three-position load break switch-disconnector in an SFe-
insulated metal-enciosed switchgear, fype 8DJH
DESIGNATION 8DJHR SERIAL Ne. RK4 and RK5
Rated voltage 24 kV (1) Rated normal current 630 A
Rated short-clreult current 20 kA Rated frequency 50 Hz
(1) See note on page 6.
. MANUFACTURER  Siemens AG, PTDM2,

Frankfurt am Mzain, Germany

TESTED FOR Siemens AG, PTDM 2,
Frankfurt am Main, Germany

" TESTED BY KEMA HIGH-POWER LABORATORY

. Utrechtseweg 310 - 6812 AR Arnhem - The Netherlands
DATE(S) OF TESTS 17, 18, 19, 25, 26 and 29 Ociober 2007

The apparatus, constructed in accordance with the description, drawings and photographs Iincorporated in
this Certificate, has been subjected to the series of proving tests in accordance with

IEC 60265-1, subclause 6.6 (STC), 6.101 (Mainly active load cument (100% and 5%), Cable-

charging current (100% and 30%), Duty &, 6a, 6b and Closed-loop distribution
and Earth fault test)

This Type Test Certificate has been Issued by KEMA following exciusively the STL Guides.
The results are shown In the record of Proving Tests and the oscillograms attached hereto, The

values obtalned and the general performance are considered to comply with the above
Standard{s) and to jusfify the ratings assigned by the manufacturer as listed on page 6.

The Certificate applies only to the apparatus tested. The responsibility for conformity of any apparatus
having the same designations with that tested rests with the Manufacturer.

This Certificate consists of 329 sheets in {otal.

. This Certificate falls under the scops of the accreditation certificate L 020 of the Dutch Counil for Accreditation.
See information sheet {page 2).

© Copyright: Only Integral reproduction of this Certificate, or reproductions of this page
accorapanted by any page(s) on which are stated the endorsed ratings of the apparatus tested,
are permitted withoUt writton petmission from KEMA. Electronlc coples In e.g. PDF-format or
scanned version of this Cerificate may be available aud have fhe status “for information onty".
The seated and bound verslon of the Certificate is the only valid verslon.

PG ‘
KEMA T&D Testing Services
Managing Director

Arnhem, 13 February 2009

1



Version: 1

[ 133.07 ] [ INFORMATION SHEET } FPagez ]

1 Certificate

A Cerlificate contains a record of a serles of type tests carried out strictly in accordance with a recognized
standard. The equipment tested has fulfilled the requirements of this standard and the relevant ratings
assigned by the manufacturer are endorsed by KEMA. The Cerlificate is applicable only to the equipment
tested. KEMA is responsible for the validity and the contents of the Certificate.

- The responsibility for conformity of any apparatus having the same designation as the one tested rests

with the manufacturer. The Certificate contains the essential drawings and a description of the equipment
tested.

Detailed rules are given in KEMA's Ceriification procedure.

2 Report of Performance .

A Report of Performance contains a record of one or more tests which have been carried out according
to the client's instructions. These tests are not necessarily in accordancs with a recognized standard. The
test results do not verify ratings of the test object.

KEMA issues three types of Reports of Performance: -

2.1 The tests have been carried out strictly in accordance with .... The apparatus has complied with the
relevant requtirements.

This sentence will appear on the front page of 2 Report of Performance if the tests have been performed
in accordance with a recognized standard, but the series of tests does not completely fulfil the
requirements for a Certificate of Compliance {for example, If the number of test duties is not a complete
series of type fests). The Report contains verified drawings and a description of the equipment tested.
Detailed rules are given in KEMA's Certification procedure. The condition of the test object after the tests
Is assessed and recorded in the Report,

2.2 The tesls have heen carried out in accordance with the client's instructions. Test procedure and fost
parameters were basedon ...

This sentence will appear on the front page of a Report of Performance if the number of tests, the test
procedure and the test parameters are based on a recognized standard and related to the ratings
assigned by the manufacturer. If the apparatus does not pass the tests such behaviour will be mentioned
on the front sheet. Verification of the drawings (if submitted) and assessment of the condition after the
tests is only done on the client's request.

2,3 The tests have been carried out according to the client's instructions.

This sentence will appear on the front page of a Report of Performance If the tests, test procedure and/or test ( .
parameters are not in accordance with a recognized standard.

3 Standards

When reference is made to a standard, and the date of issue is not stated, this applies to the latest Issus,
including amendments which have been officially published prior to the date of the tests.

4 Official and uncontrolled test documents
The official test documents of KEMA High-Power Laboratory are issued in bound form. Uncontrolied

copies may be provided as loose sheets or as a digital file for convenience of reproduction by the client.
The copyright has to be respected at all times.

5 Accuracy of measurement

In the table of test results the measured quantities are given in three digits. This method of presentation
does not indicate an accuracy. The guaranteed uncertainty in the figures mentioned, taking Into 2ccount

the total meastiring system, is [ess than 5%, unless mentioned otherwise: ~ }

6 Qualified by RvA (Duteh Council for Accreditation)
KEMA High-Power Laboratory and High-Voltage Laboratory have been entergd-inthe-.__ " 1/ )
RvA-register for laboratories under resp. Nrs. L. 020 and L 218 for the testi?géervices L

as defined in the Field of Accreditation.
The accreditation Is carried out In accordance with ISO/EC 17025.
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RATINGS ASSIGNED BY THE MANUFACTURER

Vollage 24 kW (1)
Normal current 630 A

MNumber of poles 3

Frequency 50 Hz X
Shart-time withstand current 20 kA X
Peak withstand current 50 kA X
Duration of shori-circuit 3s X
Short-circult making current 50 kA X
Mainly active load breaking current © B30 A X
Closed-loop breaking current 630 A X
Cable-charging breaking current 63 A X
Cable-charging breaking current under conditions 100 A X
Earth-fault breaking current 189 A X
Pressure for interruption SFg at 20 °C 0,15 MPa
Pressure for insulation SF, at 20 °C 0,15 MPa

Type of switch General purpose switch
Class E3 X

X = This rating has been proved by the tests of this Certificate.

(1) On request of the client, the tests have been based on a voltage of 25 k.

DESCRIPTION OF APPARATUS TESTED

A three-phase three-position load break switch-disconnestor in an SFe-Insulated metal-enclosed
switchgear, type 8DJH

Minimum pressure for inferruption at 20 °C 0,13 MPa
Maximum pressure for interruption at 20 °C 0,15 MPa
Mechanism;

Independent manual closing {springs).
independent manual opening (springs).

For test purposes operated by pneumatic system, therefore no vaiues of the opening and closing
times are given in this report.

TRAVEL RECORDER
Travel recorder attached to main contact shaft. Linear with contact travel.
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138-07

TYPE TEST CERTIFICATE OF SHORT-CIRCUIT PERFORMANCE

APPARATUS A three-phase switch-fuse combination consisting of a three-positfon load break
switch-dlsconnector in an SFe-insulated metal-enclosed switchgear, type 8DH
DESIGNATION 8DIHT SERIAL No. TR2
Rated voltage 24 kv Rated nommal current with fuses 100 A
- Rated short-circuit breaking cutrent 20 kA Rated normal current of the switch 200 A
Rated take-over current 1300 A Rated frequency 50 Hz
MANUFACTURER Slemens AG, PTD M 2,
Frankfurt am Main, Germany
TESTED FOR Slemens AG, PTDM 2,

Frankfurt am Main, Germany

. TESTED BY KEMA HIGH-POWER LABORATORY"

Utrechtseweg 310 - 6812 AR Amhem - The Netherlands
DATE(S) OF TESTS 30 October 2007

The apparatus, constructed in accordance with the description, drawings and photographs incorporated in
ihis Certificate, has been subjected to the series of proving tests in accordance with

[EC 62271105, subclauses 6.101.2.1 TDjs, 6.101.2.2 TDiwmex and 6.101.2.4 TDrro
This Type Test Certificate has been issued by KEMA following exclusively the STL Guides.

The results are shown in the record of Proving Tests and the oscillograms attached hereto. The
values obtained and the general performance are considered to comply with the above
Standard(s) and to justify the ratings assigned by the manufacturer as listed on page 5,

The Certificate applies only fo the apparatus fested. The responsibiiity for conformity of any apparatus
having the same designations with that tested rests with the Manufacturer.

This Certificate consists of 58 sheets in iotal,

This Certificate fafls under the scope of the accreditation certificate L 020 of the Duteh Council for Accreditation.
See information sheet (page 2).

@ Copyrlght: Ony integral reproduction of this Cedificate, or reproductions of this page
accompanled by any page{s) en which ars stated the endorsed ratings of the apparatus tested,
are permitted without written permisston from KEWA. Electranis coples in e.9. PDFdotmat or
scanned verslon of this Certlficate may be available and have the status “for information enly*,
Tha sealed and bound version of the Cerlificate is the only valid version.

Managing Director

Armhem, 13 February 2009
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1 Certificale

A Gertificate contains a record of a series of type tests carried out strictly in accordance with a recognized
standard. The equipment tested has fulfilled the requirements of this standard and the relevant ratings
assigned by the manufacturer are endorsed by KEMA. The Certificate is applicable only to the equipment
tested. KEMA is responsible for the validity and the contents of the Certificate.

The responsibility for conformity of any apparatus having the same designation as the one tested rests

with the manufacturer, The Certificate contains the essential drawings and a description of the eguipment
tested,

- . Detailed rules are given In KEMA's Certification procedure.

2 Report of Performance

A Report of Performance contains a record of one or more tests which have been carried out according
to the client's instructions. These tests are not necessarily in accordance with a recognized standard. The
test results do not verify ratings of the test object. -

KEMA issues three types of Reports of Perfonmance:

- 2.1 The tests have been carried out strictly in accordance with .... The apparatus has complied with the

relevant requirements.

This sentence will appear on the frant page of a Report of Performance if the tests have been performed
in accordance with a recognized standard, but the series of tests does not completely fulfil the
requirements for a Certificate of Compliance (for example, if the number of test duties is not a complete
series of type tests). The Report contains verified drawings and a description of the equipment tested.
Detailed rules are given in KEMA's Certification procedure. The condition of the test object after the fests
is assessed and recorded in the Report.

2.2 The lests have been carried out in accordance with the client's instructions. Test procedure and fest
paramefers were based on ...

This sentence will appear on the front page of a Report of Performance if the number of tests, the test
precedure and the test parameters are based on a recognized standard and related to the ratings
assigned by the manufacturer. If the apparatus does not pass the tests such behaviour will be mentioned
on the front sheet. Verification of the drawings (if submitted) and assessment of the condition after the
tests Is only done on the client's request.

2.3 The tests have been carried out according to the client's instructions.

This sentence will appear on the front page of a Report of Performance if the tests, test procedure and/or test
parameters are not in accordance with a recognized standard.

3 Standards

When reference is made to a standard, and the date of issue is not stated, this applies fo the latest Issue, -
including amendments which have been officlally published prior to the date of the tests.

4 Official and uncontrolled test documents

The officiat test documents of KEMA High-Power Laboratory are issued in bound form. Uncontrolled
copies may be provided as loose sheets or as a digital file for convenience of reproduction. by the client.
The copyright has to be respected at all times, :

5 Accuracy of measurement
in the table of test results the measured quantities are given in three digits. This method of presentation
does not Indicate an accuracy. The guaranteed uncertainty in the figures mentioned; taking into account
the total measuring syster, is less than §%, unless mentioned otherwise. .~ 5

6 Qualified by RvA (Dutch Council for Accreditation) .-
KEMA High-Power Laboratory and High-Voltage Laboratory have-been entered/in»thém
RvA-register for laboratories under resp. Nrs. L 020 and L 218 for the testing sefvices Rt
as defined in the Field of Accreditation. I

‘The accreditation is carried out in aceordance with ISONEC 17025,

(




Version: 1

C 13607 | ( TABLE OF CONTENTS ' ] [T:ageaj

TABLE OF CONTENTS:
INFORMATION SHEET ....... e reETeR SRR RO T bR A oY ERE NS E AR bad m e e e AU ERRRAR R KT RER R AR SRR SRR PERLN LN RS 2
ADENTIFICATION OF THE APPARATUS TESTED.....cnvrcsessinsascannnenns S 4
Ratings assigned by the ManUfBCIUTET ... e iirecreimesis e s s s 4
Descrption of apParatus tESIEd ...t s 4
Travel T COTAET oo eoeseseses s ssasseeseseesssesseseras asesnecdsssraseabssbassrsssemansbasesasssnenstsasisinensesnsressnsmrnesssnsasssosbh
LISE OF QFAWIRGS crvv v evrsceeeerersieniesaensns it bess sl vencses s ares s orssas s em e R 108100 SRR rh e s SR s reiamaes 5
GENERAL INFORNMATION. .. cecoiremcsessmasesimunmsmsssssssraissisasssanasasss sssss st sed i agsas 448500 s cen sasassmsent a0 TSI EIRIS AR S50 (i}
The tests Were WItNESSEA DYttt b b b s s s s iR s 6
The tests Were ODSEIVEA DY ..ot st s e S s e 8
B ORES 1 0eovieseensssmeetvsesnaseseessssassassessssnsernbsrtarasrastsiesssrasnesenvms $ARARRE PR 2R FPRLEPERTEREERLE4LADEREEd 8 PRTREIALEbE LB b e g e s r s ah et 6
LEGEND.....ux ioieierersaRSSERERafeerchatEEaEERETRY AR AL St Ry mLar S TRRRE RN IR F R AN KRR AP PRRET PR ARL PR RIS R s 7
SUNMMARY OF TESTS .cireeniriens S T NG R asAnRSRSTIRETRR ISR AR SR AR AREY 8
bUTY: ND'load tests -u-"-n""-nunu-----nuu‘ -------------------------------------------------------- vannnRENRNRARIRD AnREALESY eIy 16
 Photographs DEfore tB8t ...t st s s s 17
Test O710830-BOD2Z oo eeeosesvosessesssressesesesessesemseseseessesscesassssessatabesssassessrassaserstsesrssesssssssmssssressrrissnsatsces 19
DUTY: Tb,m - Breaking tests at the rated take-over cUMent.. .o 20
TOEE CITGUIE. .. evsversessenseesssaerassaressesssasststrmssivasssassssasnssasassesnesh 4441 TTER SR SRES R r Db Lony s SRR O IR TSR RS ST m s 21
Tests 07 1030-B005 10 BODT wovevreeerrmrereneeesreesiserssserinssssessssssmsrssessesi3asa s s e sn e sl e 1A 100N LS s b aE R a s R ra s ne st n s 22
DUTY:  No-10ad testS s s e samm e 25
Tests 071030-B008 10 BOTD .....cvereeereerisesseresessesssrsssssisssssssressssesssssasestsisssstssssersssbisessbsssessssmesssssssssseson o 2O
DUTY:  TDhec~ Making and breaking fests at rated shorf-clrculf current oo 2D
T ESE GIFGUIE. .1 eu ertiretrirseeseessesrsstastssrnssaesms sineres s IS LsRbra rs ehaE £ 3 Pad4A 44 F2 RS e e SaTarR e ar 4 $EE RS SRR ST IO IRL PR £ a0
Checking of the prospactive TRV 071030-6029... SO O OO RSO RPUOPPOPRURPOUORE:.
Checking of the prospective current 071030- 6030 ................................................................................... 32
Tests 071030-8032, BOB4 ....voveererererierertiriararsa s st st be b s s b AP TR SRS S0 33
CONDITION / INSPECTION AFTER TEST ...oonctisninmaumunaens Ty, 35
DUTY:  TDpyma - Making and breaking tests at the maximum breaking Pt s 38
TOEE CIGUIE .+ veveerseensersmesaressmsssesnessessss resssrarsasesssnesbdabs shansnrsy shssmsons ianassesrsesnsmt IHFIEERES S0ESEnsEIb R TAL R IRR IR LSRR 37
Checking of the prospectwe current and TRV 071030-6043.......co e SRRSO VVPIN a8
Tests 071030-6044, 6045... OO U RPROCRPOte: .
CONDITION / INSPECTION AFTER TEST s cimumcsersansismiinsssiniisnisesmmtes s asssssasssessviasssnssanssuaasssssssasavion 41
DUTY NO-load teSt ------------------------------ T N ROALARLENERAVERR TR ERRIBARR A ED Y T PP SR LBV LI T 142
Test 071030-8046.........ccoereereeiernesscsenrrmressmsr e rsssiatsssssassensasssasiesnes SRS eereerie e nn ek n e 43
CONDITION / INSPEGTION AFTER TEST -.cunsutssmrsenssers e R A WY
Photographs aftertest......ov TR 45

e )



Version: 1

[ 138-07 j [ IDENTIFICATION OF THE APPARATUS TESTED

=

RATINGS ASS!GNED BY THE MANUFACTURER

Voltage 24 kY
Normal current with fuses 100 A
Number of poles 3
Frequency 60 Hr
Short-circuit breaking current 20 kA
Short-circuit making current 50 kA
Transfer current 1300 A
Take-over current 1300 A
Pressure for interruption SFg at 20 °G 0,15 MPa
Pressure for insulation SFs at 20 °C 0,15 MPa
Fuse-fink:

Manufacturer SIBA

Designation 3002243,100 back-up fuse

Voltage 24 kv

Normal current 100 A

Breaking capacity 83 KA

Type of fuse striker  Medium
Cerfificate number  IPH 1244.0144.1.049, 19 September 2001

Only intended for use in earthed systems

X = This rating has been proved by the tests of this Certificate.

DESCRIPTION OF APPARATUS TESTED

XXX

A three-phase switch-fuse combination three-position load break consisting of a switch-disconnector

in an SFg-insulated metal-enclosed switchgear, type 8DJH

Minimum pressure for interruption at 20 °C 0,13 MPa
Maximum pressure for interruption at 20 °C . 0,15 MPa
Mechanism:

Stored energy opening (springs, charged manually).
Stored energy closing {springs, charged manually).

Supply voltage closing coil 24 Vd.c.
Supply voltage opening coll 24 Vd.c.
TRAVEL RECORDER

Travel recorder attached to main contact shaft. Linear with ggnté'a travel.




Version: 1

146-07

TYPE TEST CERTIFICATE OF SWITCHING PERFORMANCE

APPARATUS A three-phase three-position load break switch-disconnector for switch-fuse
combination purpose in an SFe-insulated metal-enclosed switchgear, type 8DJH
DESIGNATION 8DJHT SERIAL No. TR5
Rated voltage 24 kW) Rated normal current 200 A
Rated short-circuit current 10 KA Rated frequency 80 Hz

(1) See nofe on page 5.

MANUFACTURER Siemens AG, PTD M 2,

Frankfurt am Main, Germany
TESTED FOR Siemens AG, PTDM 2,

Frankfurt arn Main, Germany
TESTED BY KEMA HIGH-POWER LABORATCRY

Utrechiseweg 310 - 6812 AR Amhem - The Netherlands
DATE(S) OF TESTS 1 and 2 November 2007

The apparatus, constructed in accordance with the description, drawings and photographs incorporated in
this Certificate, has been subjected to the series of proving tests In accordance with

IEC 60265-1, subclause 6.101 (Mainly active load current (100% and 6%),
Cable-charging current (100% and 30%)

This Type Test Cerlificate has been Issued by KEMA following exclusively the STL Guides.

The resuits are shown in the record of Proving Tests and the oscillograms attached hereto. The
values obtained and the general performance are considered to comply with the above

Standard(s} and to justify the ratings assighed by the manufacturer as listed on page 6.

The Certificate applies only to the apparatus tested. The responsibility for conformity of any apparatus

* having the same designations with that tested rests with the Manufacturer.

This Certificate consists of 208 sheets in total,

This Cerlificate falls under the scope of the accreditation centificate L 020 of the Dutch Councll for Accreditation.
See information shaef (page 2).

® Copyilght: Only integral reproduction of this Certlficate, or reproductions of this page
-zecompanled by any page{s) on which are stated the endorsed ratings of the apparatus tested,
are permitted without written permission from KEMA. Electronit coples in e.q. FDF-format or
scanned version of this Cetfificate may be avallable arid have the status “for informatfon enly™
Thao sealed and bound version of the Certificate Is the only valid varsion.

P.GA: X ey
KEMA T&D Testing Services// /"
Managing Director

Armhem, 13 February 20(;9

71



Version: 1

[ 146.07 ] [ INFORMATION SHEET J [Pagez ]

1 Cerlificate

A Certificate contains a record of a series of type tests carried out striclly in accordance with a recognized
standard. The equipment tested has fulfilled the requirements of this standard and the relevant ratings
assigned by the manufacturer are endorsed by KEMA. The Certificate is applicable only to the equipment
tested. KEMA is responsible for the validity and the contents of the Certificate.

The responsibility for conformity of any apparatus having the same designation as the one tested rests

with the manufacturer. The Certificate contains the essential drawings and a description of the equipment
tested.

Detailed rules are glven In KEMA's Certification procedurs.,

2 Report of Performance

A Report of Performance contains a record of one or more tests which have been carried out according
to the client's instructions. These tests are not necessarily in accordance with a recognized standard. The
test results do not verify ratings of the test object.

KEMA issues three types of Reports of Performance;

2.1 The tests have been carried oul strictly In accordance with .... The apparatus has complied with the
relevant requiremenis.

This sentence will appear on the front page of a Report of Performance if the tesis have been performed

" in accordance with a recognized standard, but the series of tests doss not completely fulfil the

requirements for a Certificate of Compllance (for example, if the number of test duties is not a complete
serles of type tests). The Report contains verified drawings and a description of the equipment tested,
Detailed rules are.given in KEMA's Certification procedure. The condition of the test object after the tests
is assessed and recorded in the Report.

2.2 The tests have been carried out in accordance with the client's instructions, Test procedure and lest

-parametars were hased on ...

This sentence wilt appear on the front page of a Report of Performance if the number of tests, the test
procedure and the test parameters are based on a recognized standard and related to the ratings

- assigned by the manufacturer. If the apparatus does not pass the tests such behaviour will be mentioned

on the front sheet. Verification of the drawings (if submitted) and assessment of the condition after the
tests is only done on the client’s request.

2.3 The tests have been carried out according to the cifenf's instructions.

This sentence will appear on the front page of a Report of Performance if the tests, test procedure andfor
test parameters are not in accordance with a recognized standard.

3 Standards

When reference is made to a standard, and the date of fssue is not stated, this applies to the latest issue,
Including amendments which have been officially published prior to the date of the tests.

4 Official and uncontrolfed test documents
The official test documents of KEMA High-Power Laboratory are issued in bound form. Uncontrolled

coples may be provided as loose sheets or as a digital file for convenlence of reproduction by the client.
The copyright has fo be respected at all times.

5 Accuracy of measurement .

in the table of test results the measured quantities are given in three digits. This method of presentation
doss not indicate an accuracy. The guaranteed uncertainty in the figures mentioned, taking into account
the total measuring system, is less than 5%, unless mentioned otherwise:

6 Qualified by RvA (Dutch Council for Accreditation)
KEMA High-Power Laboratory and High-Voltage Laboratory have been entere?he_%h

RvA-register for laboratories under resp, Nrs, L 020 ahd L2218 for the testing.s8rvices
as defined In the Field of Accreditation, . ‘ a

The accreditation is carried out in accordance with ISOAEC 17026, -

7
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[ 148-07 ‘] [ IDENTIFICATION OF THE APPARATUS TESTED ] [ Page 4 J

RATINGS ASSIGNED BY THE MANUFACTURER

Voltage 24 KV (1)
Normal current 200 A

Number of poles 3

Frequency 50 Hz "X
Short-time withstand current 10 kA

Peak withstand current 25 kA

Duration of short-circuit 3s
Short-circuit making current 25 kA

Mainly active load breaking current 200 A X
Cable-charging breaking current 63 A X
Pressure for interruption SFy at 20 °C 0,16 MPa
Pressure for insutation SFg at 20 °C 0,16 MPa
Supply voltage of closing and opening devices 24 vd.c.

Type of swiich hacked by fuses
Class E3 X

Switch Is only intended for use in solidly earthed systems.

X = This rating has been proved by the—tests of this Cerfificate.

(1) On request of the client, the tests have been based on a voltage of 25 KV.
DESCRIPTION OF APPARATUS TESTED

A three-phase three-position load break switch-disconnector for switch-fuse combination purpose in
an SFe-insulated metal-enclosed switchgear, type 8DJH

Minimum pressure for interrupfion at 20 °C 0,13 MPa
Maximum pressure for interruption at 20 °C 0,15 MPa
Mechanism;

Stored energy opening(springs, charged manually}.
Stored energy closing (springs, charged manually).

Supply voltage closing coil 24 Vd.e.
Supply voltage opening cof 24 vdec.
TRAVEL RECORDER

Travel recorder attached to main contact shaft. Linear with contact travel. .~ -




OEKINAPALIMST 3A CbOTBETCTBUE

C HacTOSIOTO NOTBLPXAABaME, 4e KOMIMMEKTHa pasnpefenvrenta ypepba 3a
cpeaHo HanpexeHre Tvn BDJH, e npousBoacTso Ha SIEMENS AG.

OGopyasaHeTo € NPOEeKTUPAHo, TIPOM3BEHeHO W M3NUTaHO C'BINAcHo
aKTyanHure KbM gataTa Ha NPpou3BOACTBO IEC v VDENSO cranpapTy.

Lanny 3a Nponykra.

HawuveHoBaHrne:

KoMnnekTHa pasnpeaenurenHa ypenda sa cpegHo Hanpexenune (KPY):
» Tun 8DJH

Mpouseogereo no CK DIN EN IS0 9001;
DIN EN ISO 14001;

BS OHSAS 18001,

Per. No. Ha ceptichvkara 134373-2013-AHSO-GER-DakkS

»  BanugHoct 01.10.2014 - 086,01.2017

Paga 10f2




v Cwoteercraue ¢ IEC 1 EN cranpapti:

IEC standard VDE standard
IEC 62 271-1:2008 VDE 0671-1
Switchgear 8DJH IEC 62 271-200:2012 VDE 0671200
Circuit-breakers IEC 62 271-100:2009 VDE 08671-100
Disconnectors and earthing ] }
switches IEC 62 271-102:2003 VDE 0671-102
. Switch-disconnectors IEC 62 271-103:2011 VDE 0871-103
Devices
Switch-fuse combination 1EC 62 271-105:2003 VDE 0871-105
HV HRC fuses IEG 60 282-1:2010 VDE 0670-4
Voltage detecting systems IEC 61 243-5:2003 VDE 0682-415
Degree of .
protection IP-Code IEC 60 529:1991 VDE 0470-1
Insulation - IEC 60 071:2006 VDE 0111
General regulations of high  11£C 61 936-1:2010 VDE 0101-1
Installation, voltage swilchgear,
erection Earthing of high voltage
switchgear - VDE 0101-2

3aknioyenye: OBopyABaHETO € TVNOBO USNUTAHO M NOANEXKW HA PYTUHHWM MINWTaHMA |
npeav ekcneauLWs OT 3aBo/a NPOUIBROANTES M OTIOBAPA HA CBETOBHUTE CTaHAApTX.

W3OABA

Hanpabsnenve: EHepriied MeHugxmbHT — "CUMEHC” EQO[]

. :-‘: hL

w
Y

Tanbo KapausgHos 25 "
/PbkoBOAMTEN HanpaenefAne EHEPrnéH MEHMIXMbHT/

e
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DNV BUSINESS ASSURANCE

MANAGEMENTSYSTEM ZERTIFIKAT

Zertifikat-Nr.: 134373-2013-AHSO-GER-DAKKS

Hiermit wird bescheinigt, dass das Unternehmen

Siemens AG

Infrastructure & Cities Sector
Low and Medium Voltage Division
Medium Voltage & Systems IC LMV MS

Mozartstr. 31¢
91052 Erlangen - Deutschland

und die Standorte im Anhang

ein Managementsystem in Ubereinstimmung mit dem Standard

1SO 9001:2008
ISO 14001:2004
BS OHSAS 18001:2007

eingefithrt hat. Dieses Zertifikat ist giiltig fiir die folgenden Produkt- oder Dienstleistungsbereiche:

Entwicklung, Produktion und Vertrieb von
Mittelspannungs-Schaltanlagen, -Geriiten und -Komponenten bis 52 kV,
Planung und Erstellung von
schliisselfertigen Stromversorgungsanlagen bis 52 kV

Datum der Erstzertifizierung:
1995 (ISO 9001)
1997 (ISO 14001)

2008 (BS OHSAS 18001)

Ort und Datum:
Essen, 07.01.2014

" Akkreditiertes Zertifizierungsunternehmen:

Das Zertifikat ist giiltig bis:
DNV ZERTIFIZIERUNG UND UMWELTGUTACHTER GMBH

06.01.2017

Das Audit wurde durchgefithrt
unter der Leitung von

Akkreditierungsstelle ; . &
Gunder Herbst D-7M-18453-01-00 N&ﬁolaus Kim #.»

Leitender Auditor " Geschdfisflihrer

Bei VerstoB gegen die im Zertifizierungsverirag genannten Bedingungen verliert das Zertifikat umgehend seine Giiltigkeit,
DNV ZERTIFIZIERUNG UND UMWELTGUTACHTER GMEH, Schnieringshof 14, 45329 Bssen, Tel: +49 201 7296 222 Fax:-+49 201 7296 333 -

+ 34



DNV BUSINESS ASSURANCE

ANHANG ZUM ZERTIFIKAT

Anhang zum Zertifikat Nr.: 134373-2013-AHSO-GER-DAKkS

Infrastructure & Cities Sector

Siemens AG

Low and Medium Voltage Division
Medium Voltage & Systems 1C LMV MS

Die Zertifizierung umfasst folgende Standorte:

Standort

Siemens AG

Infrastructure & Cities Sector

Low and Medium Voltage Division
Medium Voltage & Systems

IC LMV MS

Mozartstr. 31¢

D-91052 Erlangen

Siemens AG

Infrastructure & Cities Sector

Low and Medium Voltage Division
Medium Voltage & Systems

IC LMV MS

Carl-Benz-Str. 22

D-60386 Frankfurt

Siemens AG

Infrastructure & Cities Sector

Low and Medium Voltage Division
Medium Voltage & Systems

IC LMV MS

Nonnendammallee 104

D-13629 Berlin

Bei Verstoﬁ gegen die im Zemﬁzlemngsvertrag genannien ‘SQ‘;gungeﬁ verhert das Zertiftkat umgehend seine Gulllgkcﬂ

Scope

Vertrieb von Mittelspannungs-Schaltanlagen, -Geréten und
-Komponenten bis 52 kV, Planung und Erstellung von schliisselfertigen
Stromversorgungsanlagen bis 52 kV

Entwicklung von gas- und luftisolierten Mittelspannungs-Schaltanlagen, -
Geriiten und -Komponenten bis 52 kV, Produktion von gasisolierten (
Mittelspannungs-Schaltanlagen bis 52 kV

Entwickiung, Produktion und Vertrieb von Mlttelspannungs~SchaItanlagen
-Gerdten und -Komponenten bis 52 kV '\




DNV BUSINESS ASSURANCE

ANHANG ZUM ZERTIFIKAT

Anhang zum Zertifikat Nr.: 134373-2013-AHSO-GER-DAKKS

Siemens AG

Infrastructure & Cities Sector
Low and Medium Voltage Division
Medium Voltage & Systems 1IC LMYV MS

Die Zertifizierung umfasst folgende Standorte:

Standort

Siemens AG

Infrastructure & Cities Sector

Low and Medium Voltage Division
Medium Voltage & Systems

IC LMV M3

Siidstr. 74

D-04178 Leipzig

Siemens AG

Infrastructure & Cities Sector

Low and Medium Voltage Division
Medium Voltage & Systems

IC LMV MS

Frohnhofstr. 103-107

D-50827 KéIn

Siemens, s.1.0.

0.z, Busbar Trunking Systems
Nédrazni 30

CZ-78985 Mohelnice

Bei VerstolB gegen die im Zertifizierungsvertrag genannten Bedingungen _yerliﬁ;s Zertifikat umgehend seine Gliltigheit. N
DNV ZERTIFIZIERUNG UND UMWELTGUTACHTER GMBH, Schnieringshof 14, 45329 Essen, Tel: +49 201 7296 222 Fax: +49 201 7296 333 - w‘.r.rw.‘ﬂngi;{@

Scope

Vertrieb, Entwicklung, Fertigung und Service von
Niederspannungsschaltanlagen

Vertrieb, Entwicklung und Fertigung von Stromschienensystemen

Entwicklung und Fertigung von Stromschienensystemen

%
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HABPKABHA AVEAIASA
3A METPOJOTUNA M
TEXHHYECKH HA3OP
STATE AGENCY FOR METROLOGY
AND TECHNICAL SURVEILLANCE

PEIYEAHKA
e —

YNOCTOBEPEHHE
34 QHOEPEH THIT CPEJCTBO 34 H3MEPBAHE

Measwring Instripnent Tupe-approval Certificate

No 06.04.4547

Hiaaneno na: AETPOM-TM3” (’)()ﬂ 9650 HHa
Issued to: ooa. Jotpiixa, };,-'s ‘Hedrranng™ Ne 3%

Ha ocHoBARHE it w37, | O'rSawm

HAMEPRAHBA T L .
fir Aceardanee wifh! (1, np._df’; o 1_24,1{}2 o _ (

131 rpaucopaTopR, TR

Oruocng

L Faa TOKOBE
In Respect afl : ke

HEHHC

7 adndcaf mdimenrological
characte istics:

Upok na BagHaHec:
Valid until:

Bruisa ce B periigtipa Ha
omobpenHTe 3a HHIL0T ;
THIOBE CPTACTRA 34
HIMEPBANE 110/ Na: 4547
Reference Ne:

Jara aa wanupage na
YIAOCTOBEPEHHETE 34 0/100peH LT
T 03,04.200G v
Dare: _ P

N
MPEACEIATE

ﬁ j'i:ﬁ/f)/?'” {«) &8 LTI e o ot e i
IS -




j/ée:g e ARl A
BEPCHBE 32 ojo0pen THi -NQ 06-34'4347

Hpraoxenne Kb yAoc1o

Pspaneno na: “EITIPOM-EM3” OO, tp. Hlalaa

OryocHo: FaMa TOKOBE HIMEPRATCRN FpaHchOPMATOPH, THH CT-x

1. Opucaune Ha THNA

Toxorge rpancdopyuaToph TR CT— % oA TPEIHATHAUGHE %# BIMEPBAHC FA TOK A 34
TPEWHG H3NHIHCHHE.

JAIHTA HA DRSPEACH TSN CHLOPEACHIA (y ;k,mm ez Bh
MArANRTONPORIA €

Toxowyte rpancopvartopr i T~ % co CR0TOAT O TOPOHAATCH

epBRYHE B BTORHTRA HAMOTKY, TOMECTeRH B KYTHA o7 HAACTMACE ¢ £FAC 114 BR3IT LIAMCHAQCT

etraacno IEC 707-V-0,

Mzo/auiara cnpane MariiBToRposoia H HAMOTRMITY e Cyxa ¢ xhac Ha TOUIOYCTOI-
ynoct B

TpagcdupnaTopnre THY CTey ca HPCABEsHANeln 7a SKCHACATAN Py HAAMOpERd
grCOGHIA 10 1000 M 32 8RPAT MOFTRK DI TEMIIEPRTYPA HA BI3YNA OF MHHYS - 5P g0 T A0° C
W OTHOCHTENHR NIREROCT HA BL3AYNG /IO '?O Yh 38 YOL0BUMR HE YMEPOH KIHMAT,

1.7, Tesppaecxs H MeTPOROTRULRY S3PAKTPRCTHRIL

Homunanes ibpinuci tox, A CT—1 3(_ 50, 75,100,150
T2 200, 250, 300 :
Cr--2 ’;D{} S(}E} 600
A O - S D e
Hmﬁmwma BIOI}H‘K’K TOK, A 5. i
I{.s:au HA TOSHOCT Cr-1.
L2
o
E\ooimmmﬁ Ha BezonacaocT - Fs
HomMuana MOWmHoCT. VA Cr—1t
CT-2
CT— 3
\Lucuﬁma,J}iU PRBOTHO IAUPERTHIUC, k\’ _ £.72 |

< e . ¥ R . AU | - . -
agencwra: - Hosammara monpocr 10 VA ue ce ornacs 33 rpadcopMaTOpl ¢ TOKOBO
omnowmene 15073 AL

1.2. Ozuayasape Ha THAA:

Oanavennero go tuna ¢ CT-x (CT-3, OT-2n CT-3).

[lapaveTpliTe Kare KAaC HATOUHOCT, “HBpPRAMEH  TOK, - BIOPHYCH TOK, HROMHHAAHO
HAMPoReHHE & hOc(‘!liHL{LH’I 14 LIiT\‘pIiLLi C;l NRCOHCHE HA EHDL RAKATA H&’{‘p He@O

,,:;f-tf/;(_ii:’ e < 2:)/»* S T Dt T T



v%;g‘eWﬁf/r'EWZf R o
Tipsitozkernie kn8 ygocronepene 3a onodper mun No 06.04,4547

2. Cxepy pa MECTHTR 3a MMOCTARANE HE IHZIMTE, Yaooropeps fiﬁHl!i PEIYATATHTL 0T
RONTHOAA 31 MECTA 33 ﬂﬂﬂ.’\\‘lﬁii[}ﬂlﬂlﬂ‘

1 - 3uax 3a nepsoHatasia nposepka (Mapka 3a saiensane)

2 - 3HaK 3a HOCNEABAE TPOHEPKA (MApPKA 38 3ATENBANE)

3 - 3nax 2a oobpen THn

1 3uak 32 NEPROAATAIMA MPOREPKA (MApKa 38 2ANSNBAIE
2 — 3uax 33 HOCNEABAIA fIPoBEPKa (MapKa 34 3anensane) o
3 — 3nak 3a ogoBpen iR T

2 Aj . = s e = o = -
A o e R - =y =
# - .




,:sz Botr A AP

BBIFAPCKH MHCTHTYT 1O METPOJOIHS

BULGARIAN INSTITUTE OF
’ METROLOGY

; "
PENYBAKKA

BBATAPHS] Soersm e et s

HAOITBITHEHHE Ne 06.07.4547, 1

KBM YAOCTOBEPEHHE
3A OHOBPEI THIT CPENCTBO 34 HIMEPBAHE No 06.04.4547

Measuring Instrument Type-appraval Certificate-Revision |

Haxsaeno na: FEAPOM-EM3T OO, 9650 1adnu,

Isswed fo; oba, NoGpiika, v, “Hedrranind Ne 38

Hu ocronanne wa: i 32, an 1 o1 Bakona sa nsMepsannsta

In Accordance wirh. (B, 8p. 46 01 2007 )

Ornoeno; TOKOB HsMepBarelien tpauchopsaron, tan CThx

I Respect f:_rjf"

Opemsoanren: SEMMPOM-EM3™ OO, 1p. Ulabna
Manufacrirer:

TeXHHICCKI M MeTPOIOrIIHR UPHAOKEHIE, HEPAIACTHE YACT OT HACTOSILOTO YACCTOBENSHNE
KAPARTEPHOTHRH aan UHOG]JC}'{ THIL CPeJICTRO 33 Hinieprane,

Technical und metrological

craracterisiies:

Cpox pa sanmaEoceT: 03.04 2016 1.
Valid uniil:

CReaCTRET) 33 M3MepBabe ¢

BOHCAHO B PErHCTHPA HA -
oa0fipennuTe 33 NANOAIBANE

THIOBE CPRICTRA 18

mrMepnae pog N 4547
Reference Ne:

AaTa Ha warananc ya
AQHLIHOHRETD KhAf

YAOCTOBEPEHUETH 33 ogo6pen
THIT L7.07.2006 1.
Dare:

N S - SR TP W
) Q:ff},ii,_,

/‘5/ /jS /w ot o2 C“’
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Hpnnowenne konm Honbanenme No 06.07.4547.1 wem yaocropepenne No 06.04,4547
Hspageno ma: “EJIPOM-EM3" 001, tp. Hladua

Otwocne: T0K08 nsMeppatenen TpaHedopMarop, omr CT-x

Onueanne #a AonsnagenneTo
I.Kwm vt Onscansie na THIE, Ce 20iaug:

ToxopaTe TRAHCGOPMATOPH ¢ KIAC Ra TowineT 0.5 8 ¢a 23 eneuyanan nenw. Ca LPURAT 0 ¢
CIEKTROMEPH, KOU'TO HAMEPBAT cTolHOCTH Ha Toga MeXy 509 mA 1 6 A, koero o oy | 9% a0 ’?() o4
OF HOMHHANANS TOK Ha Tpanciopaaropa - 5 A, _

Tokorura n wriopara el npe 1 “5 OT ROMIHANGNR TOK e HPCBHILARST cTofieTnTe,

nocoveny 8 crawapt BHC BN 60044-1:2001
2. Key w1 Texmmengs n METPOIOT I XOPEKTEDUG THK (

21 Bumouna ce  roxos HaMepBaTeser Tpacdopnarop  tyn CT-4 cne CHSTHNY ¢
METPOAOTHYLE KapakTepHcyuyy:

i Mosmumen ann;meH TOK, A
!

7; 750, 800. 1600, 1200, 1350 5 1500 i

H

i Honmnamen g smpwleu TOK, A 5 S

i H

! .,-.‘*__*ﬁ_‘%ﬁ.__..,...‘._«_%__.h\.‘_._,,__ oo

g Kaae ua tosnocey S10,58
P ' !

—_ —— —_— .u.,,7.-__&.___.-M_.-w_:‘%fﬁ*ug‘,__....“ ——ee

G T e —— 5, 10
' !

b _ - f
z T T T e L T ey
i Hommarma \{oaum}cr Va4 5,108 15 |
S — — T
! Maxcnmanio paGorna Hanpexense, kv 0,72 ;

i

2.2 Brmousa ce k3ac Ha TOMHOCT 0,55 3a Ipancdapsarops tom C1-) sun OT-2
mn CT.3;

2.3 Otivaba sabenenuata,

S rey ) e <2
/t:?-’fs/r‘f') .u:),?J o




NPWIOXEHME N2

“EJIPOM EM3” OO/l rpan

TEAEDDEN 3L KOHTAR T

Yopsnnres 05743 /45 - 68
fneueronoanten 05743742 - 84
Tepr. O1aen D5743 /41 84

Wakefreacerperap U5743 /50 - 20
E-inail © clpromenrefdinbox.iufolel by

TEXHUYECKO OIMUCAHUWE
TAMA TOKOBM MBMEPBATENHM TPAHCSOPMATOPH
wun CT-1, CT-2, CP-3 »w CT-4 sa HH no 1000V
IPOMABOACTRO HA ™ ENOPOM EM3 “ OO rpaxn WNABIA

ToxoBu wsMepBaTennH wpancdopmamopd wun CT-1; zun CT-2,
oun CT=3  m eun CT-4 ¢a Ba HMcke Hanpewxesua xo 1000V =ma
phEpalien Moumax ¢ xjac Ha wowxocw 0.2; 0.5 mamw 0.58 n
HOMUHAaNHA MOWHOCT mo bOVA B puanasosa OT  HOMUBAIHKA
poxoBe mo 3000A cepmacso  BIC BN 60044-1:2001 » IEC 60044-
1:1884,

B Tun CT- ~1 e cecwvor OT TORPOUARNGH MADRHDONPOBON ¢ EpRRYHA

¥ -BROPHMUNA  HAMOTKM , HOMECTeHN B KYDHEKAE 0T npackMacs
uspatonesa o nnacgsaca wun Pocan - RB4235 o gnac Ha
spEnaaMeRaeMects oepgacHo IEC 707 -~ V-0.

NpoMEBeRIAHNTE TOKOEH fz'pas;cciscpmawupﬂ ¢a B AWATIABDHE OF
30/% A me 150/5 A o xaac ma mwouwscer 0.2, 0.5 mam 0,58 ¢
ponpoce 5VE m 10VA.

¢ Tyn CT-2 Tun,; CT-3 u Tun CT-4  ca npoXoAny THNOBe TOXCBU
HBMEPHISIAK WPAHCYOPHMATOPHY RDPMIONGHM CROTBETHO 83 WMHE  HAM
KaGBN -~ CRCUORY Ce OT POPOMAANSH Harnnmonpeaon C  BTOpRYHA
HEMOWKA , [OoMacoeHY B RKyTulka oo nracouadca’ uapadorena  ow
npacrHaca wun Pocan = B4235 ¢ xaac Ha ﬂmﬁnnaﬁauggeﬁocm ?ﬁsx%ﬂa
f8Q 707 ~ V-0. o /o0 ™
NpOoBEBERNAHUTE TOKORM mg;aﬁc:}aopmamapp: ca B phabaztna
- 150/83 mo 2000/5RA ¢ wnac Ha wowmcew O, 5 um:d 0.
§VA; 10VA . 1BVA.

{37.2.3007 1.



PEXHMSECKA JAHHY Tum CT-1, Tun CF-2,Tun CT+3 u Tun CT-4

YerioBusi Ha pabBowa: TOXoRMTE HSHeDRATeAHY wpanchopMaTop Sa Cpaen-
HO HAnpexesHua oo HMoHTMPaT Ha BAKPUTO OPU TOMNEpaTypa HA OXOAHARA ¢pepa
o ~350 mo +45C u Bucoumua HAL MOPpCRODO pasxHmue go 1000,

1. Hommuanno mpanpoesesus - Ao 8,75 2V

?2. Yaeowowa . ~ B0 Hz

3. Hommuanen tepauuen woR Ipn - me 2000 A

4, HoMuuawes propHeen 9ox Isn “ 5 B

5. Knac Ha wowHoOw Ha Sypows sa MepaHE - 2.2, 0.5, 0hs

€. Hommmanna MowmmooT ~ &, 10, 15vAa

7. Homunanen moxr Ha wepmIuda yoroitemeocr Ith, xA - 60 Tpn

8. Hommmanen cux  Ha pgusamiupa yopofmmsocw Tdyn, KA - 2,5 Ith

9. Hommzanesn KOedULMeRY Ha OeisonacTHoor Pa = B wms 30
10. Maca, » xr BBaBMOMMOCT OT NPeBOAROTO oTHOWeHue o ~ O, 485 ao 1,070 (
1l. HWsomaumus - cyxa, xmac Ha wornoyomoiiwumoce B ‘

CrangaptubBMpany JOXKVMeHTH | M ganuamo errosaps wa BUC EN 60044-
1:2001 u IBC 60044~1:1999.

Jpu scuusnre npowssexgany or Y EJNPOM EM3 “ O0J rpag Madsa woxomw
xagep,samenm-z, TPAHCHPOPMATOPH & [PaABKIeHA BBRINOWHOCT 2a nHNoMBHpane
BARTO. HA Ky®usgTa Ha mpax—_iczﬁmpﬁa'ﬁopa S uey  NpajoTrnpaTIEBRang Ha
HSNPABOMEREN XOCWER JO HATHUTONPOBOAA 1 CabMuos HBMOTRM, Taxka ¥ Ha
npenrasxaTa Ranadxka, KOosDo npefnasina  KAari{re Ha BTODHMYHATA HAMOTEA
#a mpapohopMmamopa :

YIEABHTEN
!

Page 2 0f 2




S EAR BT R

EhATMAPCKW UHCTUTYT IO METPONIOT WA
[naBHa avpekua Mepki W n3Mepeatentn ypeau
ornen “Macrneasade Ha TMNa Ha CPRACTEA 33 Wsmepsane”
cektop "EneRTpurMubHy sennanun’
Cobua, Byn. [.M.Qumnrpos 52 b, Ten, 873-52-98

MPOTOKOJI OT MINWTBAHE
N2 19-EB / 13,07.20006 r.

1. OBeKkr Ha uanyTeaneTo:  TOKos WaMepsatened Tpancdopmatop THn OT- X

(¢ 2. Homep 1 gaTa na sastmiaTa: AY-03:654/27.06.2006 .
3. Bauswren: ENROPOM - EM3 OCA rp. Watna
4, Tipouspopuren: S ENROM - EM3T 00/ rp. LWabna
5. Meron Ha M3nMTYBANe: E&G'EN 60044-1 MamepsaTenin TpancopMaTopn
Yacor 1! Tokosw TpalohopmaTopDs.
6. flepuog Ha M3NUTBaNE: 07.07.2006 r. ao 14.07.2006 .
7. ViannTany o6pasym: d. No 20218, 33063, 29967, 79477, 34805, 32620

8. Onucanye Ha Tunal
Famata M3MEPBATENHW TOKOBH Tpaﬂccbo;mamph un CT-X CA 3@ MPEMR HUCKO

HaMPEXEHWE,
Tokosute TpaHedopraTopy TUn CT-1 €2 CuCronT OF TOPDRABIEH MarHUTONNCEOA

¢ IBPBHYHE ¥ BTOpMYHa HamMoTra, a Tin CT-2, tun CT-3 & vun CY-4 Ca NROXeAEH Thn
TpaHcdOPMaTORY, NPUIGARHN 38 HHHA AN kabesn, ¢ BTOPUHHA HaroTea,

e~ .

PeaynTatyTe 8 NPOTOKONA £e GTHACHT CaMy 30 MSARTBARKTE obpanti,

fporoxona Mowe 42 Gnific pag zneuamaw m;mr'r 7
Wrcnensane HE THAE KA (PEACTEATE 35 ftw::pﬁa,;e
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2. Textuuecios u MevponornyHpy XAPAKTEPUCTHEM;

Ty Ha -1'ﬁaﬂc¢opmampa Cr-1 l Cr-4
I 30,30, 75, | 200, 250, | 400, 500, 11300, 1750, |
Hom H AEH T ' ! ! o
HHANEH NbpBWSH ToK, A 100,150 500 j 600 1500
} B et DS NEE SA utwU St
Hm&ﬁnaneu BTU;}!NGH TOK, A
Knar HAt TOuHGGT j 1 B - 05 _Mﬁ——fhw— S
* MakcumMaso pabeTHO ' 0,72 I
| _Hanbexenwe, kV o N
L{ecrma Hz SD
Hcmsmama MGLLEHOCT \fﬁ 5 10 E S 10 [ 10, lb i 5, i.fj, 15
(
10, TexHulecky CpeaCTBa H3NONIBAHN pH H3NUTRAHEYO!
10,1, Ypen&a 3a nposepka Ha roxon TpaHcopMaTopy i AUT
th. N0 45/1972 ¢ etanonen Tpanchopratop T T1 50 ¢ NO 7210453,
COUARTENCTRO 38 KarmbGpupade NO 037- EEW/ 16.03.2005 roa.
10.2, YpenGa 3a vsnuteade Ha g:,nwem*rpuqua AKQCT THR PED 3/50
. NS 671897308 :
' 10.3. MeraoMmeTsp Tin @ 4172, . Ne 62862,
11, PeaysitaTH oT H3NUTBaHMsITa:
111 Nposepra Ha MaprupoEKaTa
1101, r\'i'ap;mpasxa Ha uiBoaUTE ~ BOC £N 600441
_ : | o101k 10,12
MNpotokenn N2 014 03 /10.07.2006 .
Mporoxony NO 04+ 06 /11.07.2006 .
Vipotokon  NQ 12/12,07.2006 1, (
11.1.2 Canasiemue Ha ROAAPHOCTITE — BIC N 60044-1
1. 10,13

fpovoroms N2 01+ 03 /10.07.2006 r,
MpoToxoms N2 044 06 /11.07.2006 1.
Mporokon N9 12/12.07,2006 r.

BAIC EN 60044-1

13,2, MaprupoBKa HA TaGeKITE ¢ TEXMMRcKI AaHRu ~
LN 2T 117

Aporokonm NE 01+ 03 /10.02.2006 1.,
Mpovoranu N¢ 04+ 06 /11.07.2006 1.
fpoTokon M2 1?/12 0722006 ¢,




AT B B

11.3, Nporepia Ha AVEIEKTPRYHATS AKOCT Ha MopBUYHaTE
HaMaTKa - /3 KV aa 60 s/ : BIC EN 60044-1,
T, 5.1.4
DNporokony WP 01+ 03 /10.07.2006 T,
MpoTokonn NQ 04+ 06 /11.07.2006 .
Nporokasn N8 12/12.07.2006 r.

L4, Npoiepia xa AUenekTPMYHATa SKOCT HA RTODUYHE T
HaMoTKa — /3 kY 3a 60 5/ 5,{1(1: EN 60044- 1
5.3.4

fporoxoms Ne 1+ 03 /10.07.2006 1.
RAporokony #9 04+ 06 /11.07.2006 1,
Fiporokon  N¢ 12/12.07. 2006 .

1LE Onpenensde rpedmre va vpanchopraTopure - BAC EN 60044-1
T.11.2
fipororoms N€ 01+ 03 /10.07.2006 1
TipoTokoan N2 04+ 06 /11.07.2006 1.
-Tporokon  N® 12/12.07.20067T,
11.6. Mposepra - KoedHUMEHT Ha GE30MECHOCT - BAC EN 60044-1
T.1L6

MpoTokoms N2 04+ 03 J10.07.2006 r.
MNpotokony NY 04+ 06 /15.07.2006 r.

NpuchbCrBaiy Ha HanuTBaxHeTo!
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Low Valtage Agrecment Gronp

Certificate of Registration
(
The
Test Laboratory Bevlin
Institut Priffeld fiir elekirische Hochlelstungstechnik [PH

hias been Hsted in
the ALPHA and LOVAG regisier
of npprovid test labomiories with
the registrition numbers

Ilentity Number D 08 | ¢
This cerlifics ihﬁl;g]l the mEquiremients for

independent testing
in compliance with the LOVAG agreement have been fuliilted,

LOVAG Cértification Body
Chairman TN ALPIIA
Y et dA o \ 8 , Siresgmanngliee 19

Bzéﬂ%ﬂﬁ F m!;ﬁsﬁ ﬂm Aain

Dals { Authoriyed Ssgnglwti

SECILOVAGGDIN:
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Certificate of Recognit

Certificata Mo, Bi45
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¢ This is to Certify that _
Institut “Priiffald fiir slekirische

Hochleistungstechnik” GmbH (IPH)
Landsherger Allee 378, 0-12681 Berlin, Germany

has been satisfaclorily assezsed against the relevant
requirements of

BS EN ISOIEC 17025: 2005 inc. Corrigendum No.1
and :

Regulations for ASTA Recognized Laboratories

and is Fereby aulhonsed o undeniake test work for ASTA ceniification

purpases for the product types and standards idenitied on the
. endorsement forming part of this carificate, /

Issue number: 4

Original issue date: Ay 2004 Ly
- Explry date: M done 2002
s Laboratory Reference: AST-UK-00004 \‘
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DATech Deutsche Akkreditierungsstelle Technik in der TGA GmbH
Signatoy of the Mullilateral Agreemeni of EA and ILAG for the mutual reccgnition

represenied in the

eutschen AkkredltierungsRat

Akkreditierung

The TGA GmbH, represented by the DATech Deutsche Akkreditierungsstelle Technik
in der TGA GmbH, confirms that the Testing Laberatory

Institut
wPriiffeld fir elekirische Hochleistungstechnik™ GmbH (IPH)
Landsherger Aliee 378A

D - 12681 Berlin

-Is competent under the terms of DIN EN ISO/IEC 17025:2005 ta carry out lesting in the
fields of
Hig h=velia;g:ie equipment and components
Low-voltage equipment and components
Installation, switching, control and protective equipment
High-veltage, medium-voltage and low-voltage cables and their
' accessories

according to the annexed list of standaids and specifications.
The accreditation is valid untik  2072-03-18
The annex is deemed part of this cedificate and comprises 26 pages.

DAR-Registration No.:  DAT-P-019/92-03

Frankfurt/Main, 2009-08-12 \
Carrectngss afijfp englizsh translation conﬁrmed Frankfuﬂﬂv!ain 2!3@9 BE=12
"A e,‘r:_*a- By s ' \‘. /:)

' Dr Jhﬂmas Fa:k?am T
M&nagmg Diractos

Kembas in EA, ILAG, IAF

Tranatatea fos infeamation Fufpeses only. Tha Gorman Acgredtation Copficyte i si2hontalive Zoo rafys & gri@si
~ N
‘ ()
5




DATech Deutsche Akkreditierungsstelle Technik in der TGA GmbH
Signatory of the Multiateral Agreement of EA and ILAC for the mutual recagnition

represented in tha

The TGA GmbH, represented by the DATach Deutsche Akkreditierungsstelle Technik
in dor TGA GmbH, confirms that the Testing Laboratory
Institut
JPrifield fiir elektrische Hochieistungstechnik®
{PEHLA-Priffeld)
Landsherger Allae 378A
D - 12681 Berlin

. 'ib :.ﬁmpeient undar the terms of DIN EN IBOAEC 17025:2006 m carry oul testing In the

S ;_ﬁélds of

High-veltage equipment and components

. Z.:ggccﬁ_rd;ingffqiﬁiia annexed :Iisﬁ‘ of standards and specifications.

| The acereditation is valid unlil: ~ 2012:0318

1 Correctness ¢

The annex Is deemed part of this certificate and comprises 9 pages.

DARxﬁé’fgi%ﬁ*auan No: DAT-P-019-/62-63

-~

| FrankfurtMsin, 2009-08-12
,ihe english translation c@nﬁﬂneﬁ angfuﬁfmam 2006-08-12

- -
i L% . P

/oS 2

'Mansgmg Director

Mot in EA, ILAC, JAF

Translataen fe #Hfaration pmp@;—z oniy, Tho Goeman Accreditation Cotfizala B mahorilative 5o r«itﬁs a::ems!
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1 Signalory lo EA, ILAC and IAF

1 Multilateral Agresmenls Bijlage bij accrediialie-ceriificaal
Annexe au cerlificat d'accréditation
Annex lo the agcreditation certificals

Beilage zur Akkreditatierungszertifikat

BatischoAcctodlts naeling 144-TEST

Belglan Accredifation Body

VerslelVersionfFassung 2
Ultgiftedatum / Date d'émission / lssue

date/ Ausgabedatum; 2011-10-12
Geldigheldsaatuii 7 Date (imité de

validité | Validity date / 2018-06-14
Gilltigkeltadatum:

Nicole Mewrée-Vanlacthem
Voorzilster van het Accreditatlebureau
La Présidente du Bureau d'Aceréditation
Chair of the Acgreditalion Board
Vorsitzende des Akkreditierungsbilro

De accreditatie werd uitgereikt aan/ L'aceréditation est délivrrée &/
The accreditation is granted to/ Die akkreditierung wurde erfeilt fii

NEXANS NETWORK SOLUTIONS NV
DIV. EUROMOLD
ELAB
Industrielaan, 12 - Zuid I1I
9320 EREMBODEGEM

Aclviteitencentraf Sites d'activités/ Sites of activitics/ Standorte mit aktivitiiten:

Site | . Industriglaan, 12 - Zuid 111
9320 EREMB_ODEGEM
Sile 2 Tndusteielaan, 17 - Zuid 17
9320 EREMBODEGEM
3

Secrélarial: Accréditation BELAC Accreditatie Secretarlaat:

Service public fédéral, Economle, Fetlerale Overheldsdlenst, Egonomie, I

P.M.E., Classes moyennes et Energle . K.M.O., Middenstand en Enargle™

Direclion générale de la Qualilé ot da la Sécurilé Tal: +322 277 54 34 Algemene Direpﬁp Kevallleit en Ve]liéqf?ld i

Division Qualité sf Innovaticn Fax: +32 2 277 54 41 Afdeling Kwalileit en In Sg '
Konlng Albsrt il-lasn 186 - 5 verd. - B- 1000 r

Bd du Roi Albert 11, 16 - 5™ élage - B-1000 Bruxelles cep i
Webslte: hitp:f/economia.fyov.be Internel; hiipibslac.fgov.be Website: hilp: feconomle] goije FHAL
Numéro d'enireprise: 0314.595.348 E-Mail: Belac@sconomie.igov.be Ondernemingsnummer; 0314, 9.: 348 o
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fipoexkT 3a BKII

OBEKT:

KOMIMAEKTHM TPAHCAOPMATORHM NOCTOBE, DETOHORM, 30 HAMPEXEHME
A0 20 KV, ¢ ABa TpaHcdopmaTopu 800{630) kVA HACTPAHM, MPOXOAMAMM-
ODCAYXBAHM OTBBTPE, CPeAHM — T55/519x259/

YACT. Apxurekptypd
PA3A: TeXHHEeCKM NPOEKT
BB3AOKUTEA: "HES PasznpeaeaeHie boarapma” AA
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CbABPHAHUE:

. OBACHUTEAHT 3TMNMCKA

. HepTtexun

HepTtex doopmar A2

PasnpeaeacHme Ha Kota +0,00 M1:50
ObopyasaHe Ha koTa +0,00 M1:50
MAaaH nokprs M1:50

Paspes A-A M1:50

Paspes b-b M1:50

N3raea 1-1 M1:50

M3raea 2-2 M1:50

Maraea 3-3 M1:50

Maraea 4-4 M1:50




QBACHUTEAHG 3anMcKa

Hactoawmar npoekr 3a BKT[1  (6eToHOB KOMMAEKTEH TROHCCROPMATOPEH OCT)
NOEACTABASBA THMMOB MPOEKT 30 CrAcDiema CTOMOHOOETOHHO CrpPOAd, KOSTO BKAKOYRA
NOMeLLIEHWS C HEODXOAMMUTE NPOCTPAHCTBEHK MAPAMETOHU 30 HACTAHSBOHE HA CAEAHOTO
TEeXHMYECKO OBopYABOHE:

- KPY 1 THH

- MacaeH 1paHcdhopmartop 2 6p.

Crpaaata We Bbvae mM3paboTeHd habpHiHO, TPAHCMOPTHMPOHO M MOHTMPOHO Hd
M30PAHO OT MHBECTUTOPU Y MPEABAPUTEAHO MOATOTBEHO ChIACGCHO YKA3UHMATA HA NPOeKTd
MACTO.

OBeKTbT NPEACTABAIBA EAHOETCKHA MPUBOBLIBAHG B MACGH CTPYKTYDA C DA3MEPH 2,59
HA 5,19 M. B Hed ca obocobeny Tpu CaMmOCTOITEARM NomelleHksd, OBuiata 3acTpoena
nAoLL € 13,44 KB.M. B HONPEYHO NOCOKG CrpTAQTA € PEeUIEHT C BAHO MEXAYOCHE - 2,49 M,
O B HOAABXHG C TpU mexayocks: 1,39m., 231 m. 1 1,39 m.

BbB BEPMKOAQ Ce 0BOCOBABAT HOAIEMHA M MOAIEMHA YACT. [MOA3EMHATA yaG
NPEACTABAABC TEXHOACTHMYHO MNPOCTPGHCTBO KbM HAAIEMHMS eTAX. KOTATa HO rOTOBKMA M NOA
e -0,95m. CeeTadTd 11 BUCOYMHA & 0,81 M. Bbpxy Hes ce NoAard CTOMAHOBETOHOB MAHEA C
HY>XXHUTE TEXHOACTUYHM OTBODM. '

HOA3EMHOTA YACT BKAIOYBA TPW MPABOBIBAHK MOMELLIEHMS 30 0DOPRYABAHETO HA BKTM 1
1oKpYB. CBETAQTA BUCOYMHA & 2,49Mm,

MOKPKBBLT NPEACTUBAIBO  CTOMOHODETOHOB MAHEA C MPOMEHAMBA AeDeArHO C
SAHOCTPAHEH HAKAOH 2% 30 OCUTYPSBAHE HO OTBOAHABOHETO,

ITOAXOABT KbM CIPOACTA € OTKbA EAHOTA CTPOHJ, KATO KbAA BCRKO MOMELLEHUE MM
OTAGAEH BXOA. OhOPMEHHM CU C METAAHM BPRATH, CHABASHM C PELLIETKM 3Q BEHTHUACQLMS,

o d>ACAAHNTE NAOCKOCTU HO MOAIEMHATA HACT MAAG TEXHOAOTHMHI OTBODM.
OBLWLATd BUCOUMHA HO crpaadTa € 3,80 m. , 0T Komto 0,90 M Ca NOA HMBOTO HA TePEHA,

a 2,90 M. HOA HUBOTO HA TepeHd. KoTa KopHM3 & +2,71 CHPSMO HUBOTO HO FOTOBMA NOA HAQ
HOA3ZEMHUS ETAX.

Bpamire ce m3paboTea oT ropello NMOLUMHKOBAHG CTOMAHA. TOPELLIOTO NMOUMHKOBAHE
ce m3pbpluBa no BAC EN ISO 4017, CHABAGHM CA C MEXOHWM3IbM, KOWMTO M BAOKMPA B
OTBOPEHO TIOAOXKEHWE CPELLY HEXEAGHO 3QTBAPAHE MPK CHMAEH BATHD MAM MO APYrd
NPWYMHG. BpamMre ca € BEHTMAGLIMOHHM PELUETKM, CbLLo M3paboTeHW OT ropeLuo
MOUMHKOBAOHA CTOMOHC, C KOHCTPYKLIMA, KOFTO HE NO3BOATBA MPOHMKBOHE HA TEA MAM APYTH
NPEAMETH AD EAEMEHTHTE NOA HaNPEXeHWe.,

BbpXY BBHLLIHWMTE CTEHM HO CTPOACTA Ce HOHOCS CPACTAHO MA3MAKA M Bos - RAL 7030. Bupxy
NOKPHBA C& MOACIA XMADOMIOACIMOHHO NOKpHTHME —XMNepAE3MO (TPYHA , ©04a 1 AGK). Brpxy
BBHLUHATA YCOCT HG OCHOBATO CE€ HAHCH OMTYMEH TPyHA. [1oAQ HO MomelieHWseTo 3d
TOOHCOPMATOPR & 0BpaboTeHo ¢ B0q 3d BAHM,

NbHA MPOEKTAHTCKA MPABCCT GO -
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KOAUYECTBEHA CMETKA

FIAOLLL
BKTN
BbHWHAO 06paboTKa HAO 06eMU NoA 3eMsTd
.| BUTYMEH rpyHA 27,44
BbHIWHA 06paboTka HO NOKPUBG
1. | Xurnepaesmo prHA 17,20
2.1 XMNePAE3MO C MNICHK 17,20
3 | XMNepAE3MO CHBO 17,20
4. | XMNepAE3Mo AQK 17,20
O6paboTKA B NOMELLEHMETO 3¢ TPOHChOPMATOP
bog 30 BOHK 18,01
O6paboTKA BLHLLHK BEPTUKAAHM CTEHU HOA 3eMA
Floyra 30 6eToH 37,46
PaACAAHA MA3MAK 37,46
PacaaHd Dos 37.46

Penapartypa HA AeheKTH MO BbTPELLHM NOBbPXHOCTH

et
i







MHBECTULUMWOHEH NMPOEKT

-OBEKT: KomrirekTH1 TpaHCopMaTOpPHU NOCTOBE,
HeToHoBMU, 3a HanpexeHue ao 20 kV, ¢ aBa
TpaHcdopmaTopu 800(630) kVA HactpaHu, npoxogumn-
oBeny)XBaHn OTBBTPE, cpegHu — TH5/519x259x380/
YACT: KoHCTpyKTUBHA

DA3A: TI1
Bb3NOXUTEN: "4UES Pasnpepentne bbnrapua” AL
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cnety, CCC, flunnom Cepu YACF-2007,
Ne 024300, Per. Ne 35561 ot 2007
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Qpurmnan

SacTtpaxosarenta nonvia Me 15213P20009

RacTpaxobarenta komnatms "YHVKA" Afl cpeuly sannatlisre Ha saCTpaxoBaTenta npeibs 6o
CHLINacRBa Aa 3acTPaxXoBa MHTEPECK 110 Ravin, nocoveH B nonvuaTa.

w2

Bug aacTpaxoska:

SacTpaxosaH;

3acrpaxosan
nHTEPEC:

Cpok Ha
3OCTPEXOBKATE:

Yonoews:

JacTpaxosarenta
cyma:

CamoyyacTig:

JacTpaxasaTenda
npeMns

OTro8OPHOCT Ha NEoaKTaHTa

Teoprn Bnagumupos Kones
yn. Cpepra ropa 78
ro. Cothus

APOCD2CUOHANHETA OTIOBOPHOCT Ha 3acTpaxosaius no un 171
o1 3YT kato npoerralT 3a napaboTsane Ho NHESCTULIMOHHN
npoekiy 3a crpoexw TPETA kareropus,

Petpoakrtvstia para noun. 172, an. 1, 7. 2 oF 3¥T ~ 2009 pavara
HA 3aNOMBAHE Ha FOPENOoCcoUeHaTa AefHOCT Ha IAcTPaX0OBAHYR
AKO 3aCTOAX0BAKYAT & YIPAXKHABE/ Tasn AeAHOCT noBeaye oF ey
FOAVHY, PETPOANTUBHATA ABTa & NeT rofuty NPean AaTaTa Ha
CHIIOYBANE Ha Tas% NOAKLE.

ot 17.06,2015 roa.
no 18.06.2016 rop.

Curiiacto OB yenosus sa sactpaxosxa [podecrotanta
OTTOBOPHOGT HA YYACTHULMTE B IPOBKINPENETO 1
ctpowtericTeoTa” » Knaysa Mpothechnonanta oTroBopHocT Ha
npoerTadT”.

OTrOBOPHOCTTS HAa 3ACTHAX08aTENs NO NUCMEHN IPeTeHLWg 3a
BRSOV OT ropenocoteHaTa AelHOCT Ha SACTPax0BaHka e
orpasideda jo 50 000 {(reTasceT xunsan) BGN sa egro
sacTpaxosaTento cubutue v 1o 100 000 (cTo Runsan) BGN g
arperat (C RaTPYNBAHES) 3@ BOWIKN CuONTHA, HECTEANI B CPOKA
Ha 3acTpaxoskaTs;

Mopvluba actpaxosarenda cyma: 100 000 (cro xunsanr) BGN.

3actpaxoBaHUAT e yyacTea 2a ceos cvetka ¢ 10%. no we
no-manio o7 1 000 (wnsnaa) BGN B ofi0bpeHoTo ubestieredvie
10 BCRka enHa 1eTa.

Obuo npewiuwst — 100.00 BGH

Oansk 6upxy sacTpaxosatenuite npemin no 30377 (2%) - 2.00
BGHN

OBmo mumrvma cyma < 102 00 (oTo v asa) BGN

[ivxumarta cyma & TINATUME BAHCKPATHE MIPY é&mquaHe Ha
3ACTPAXOBKATA e
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Ob6sicHUTENHA 3anvcka
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KoHeTpykTnBHY n3ducrienns ( nanka 1)
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BKTIII)-20/2x800(630) nacmpany, cpednu 51 9x259x380

OBACHUTEJIHA 3AINNCKA

B HacToAWMAT npoekT e paspaboTeHa KOHCTPyKUmMst 3a BKTIT ckeTosw ce oT

enuH xomnnexT crrnobsem cTomaHobeToHOBa crpaga. B nnad npepcrasnsisa
crnobsema CTOMaHOOETOHHa  KOHCTPYKUMsSl, CheCTOl@ OT TPWM 4acTh -
cToMaHoBeToOHHO dyHAaMeHTHO KopuTo(tbyHgameHTeH obemen enemeHT-OOE
519x259x110), Bbpxy KoeTO cCThMBa CcTOMaHobOeToHeH obeMeH enemeHT
519x259x271, npeAcTaBnsiBall AbHO CbC CTEHY, W NOKPUBHA nnova 562x302x18.5
~CTOMaHoBeTOHEHR naHen.

HocetljaTa KOHCTPYKUUA ce& CHCTOU OT CNEAHUTE OCHOBHU &NEeMEHTY:
XOpWU3OHTanHA® enemeHTH: cT6.MNoYM ca YacT ot ¢hyHA. KOPUTO 1 CTOMaHOBETOHEH
obeMeH enemeHT; ¢T6.nokpuB-naHen;

BEPTUKANHKY eNeMeHTU. BePTUKanHW CTeHHW 4acT OT CT0. (hYHAAMEHTHO KOPWUTO
unu 16, 06eMeH enemeHT.

MonoBata nnovya Ha oBeMHVAT eNeMeHT e pelleHa kato GearpefoBa ¢
AebenuHa 14cm, cbobpaseHo ¢ NOANOPHOTO pascTosiHue. OpasMepeHa e KaTo
enacTtvyHa membpara, Hegedopmypyema B paBHUHATA CU, NUHERHO noanpAHa no
nepudepuaTta cu Ha HPYHAAMEHTHOTO KOPUTO.

MopoBaTa nnoYa e apmupaHa C JonHa apMUPOBKa 3a roemaHe Ha

MOSIOKUTENHUTE MOMEHTWM B MoNeTaTa W ropHa apMuMpoBKa 3a MNoemaHe Ha
OTpULATENHUTE MOMEHTU HaL onopuTe.
BepTukanuute Hocelyy eneMeHTH NpeacTaBMsaBaT CTOMAHEBOTOHHU CTEHHM, YacT
ot ¢16. obemeH enemeHT ¢ febenuHa 12cM oBpaMyeHn CbC CKPUTK KOSTOHU BbHB
Bb3/IMTE, OpasmepeHn ca Ha HeLEHTPUYEH HaTUCK U apMupaHu ¢ mpexa B500 u
B220.

Crpaparta e opasmepeHa 3a MaKcWManeH ceusmydeH koeduumneHT ag=0,32
CbIIMacHo KapTa Ha CcensmyuyHus xasapT 3a bbnrapus, HauMoHanHo NpurioxeHue
kem ECS.

OyHANPAHETO Ha KOHCTPYKUWATA € NOCPEACTBOM (OYHAAMEHTHOTO KOPUTO G
xopuaonanHa nnoda 14cm, U3NLAHEHO B 3aBOACKM ycnosusa. OpasMepeHa € KaTto
nnova Ha enacTuyHa ocHosa. [log Hero e npepBUAeHO W3NBLIHEHUEeTO Ha

apmMupaHa nopnoXHa nnova ot cToMaHobetoH d=10cmM, apmupaHa ¢ 1 6p. Mpexu




BKTIIII)-20/2x800(630) nacmpany, cpednu 519x259x380

N8/20. OpasmepaBaHeTo € W3BLPLIEHO 3a ACNYCTUMO MOYBEHO HaTOBapBaHe OT
0.015 kN/cm?. dyHaWpaHeTo Aa ce U3BLPLIM B 3ApaBa 3eMHa OCHoBa.

BpemeHHUTE 3eMHW OTKOCKM Za Ce YKPENAT ¢ apMupaHo NOoNueTUNeHoOBO
dhonuno.

ApmupaHaTta 6eToHOBa NMova W BCUYKW HACTUMKK BbPXY 3eMHa OCHOBa Aa
ce M3NbnHAT Bbpxy Aobpe TpamboeaHa (BanupaHa) TpoLUEHO-KamMeHHa HacTinka
thpaxumsa 20-60Mm, £0 nocTUraHe Ha koedUUUEHT Ha yrnnbTHeHke 0,97.

[a ce cnassar 3aQbMKUTENHO BCUMKK NpaBuia no TexHuka Ha 6es3onacHocT
Ha TpyAa NpU U3BLPLUBAHE HA CTPOUTENHO-MOHTaXHUTE paboTu! TexHuueckuaT
KOHTpON Ha obekTa fa ce ocurypu ot unsectutopal

Martepnanu;

BeToH knac: C35/45;C12/15(B45;B15)

ApMmupoBruHa cTtomana knacose: B220; B500

YkasaHus 3a ekcricataumsa ¥ nogabpxaHe

3abpaHsaBaT ce AOMLIHUTENHN HaTOBapBaHWA BbPXY NOKpuea Ha obemHaTa
KrneTKa, KakTo ¥ HapyllaBaHe Ha MOHOSIUTHOCTTA Ha CTEHUTE, PasKbpTBaHe U
Hanpaea Ha LONbIHUTENHW 0TBOPKU DEe3 NUCMEHO CTaHOBHLLE OT NpaBocnocobeH
MPOeKTaHT no YacT "KoHcTpykummn".

[IpernopbyBa ce Aja ce NpaBsaT NepUogUYHO Nperneay 3a CbCTOAHWETO Ha
nofioXeHarta xuaponsonawuma. EBeHTyanHu noBpeay ga ce orcrpaHgaear
HezabagHo!l!

[Mpy npaBuneH MOHTaX, eKkcnioaTauus U nogabpxaHe, cOeMHUTE eneMeHTn uMar
eKcnoaTauuoHeH cpok 50 roauHu.




BKTIIII)-20/2x800(630) nacmpany, cpednu 519x259x380

YKasaHus 3@ CbXpaHeHue U TPancropT
CouxpaHeHue

MogynHuTe 0GeMHm enemMeHTH ce cknagupat Bbpxy 3apaBa GETOHHa HACTUNKA,
NOANPEHU BLPXY YETUPK ABPBEHK MOANOXKKM, PA3NONOKEHN B YETUPUTE bIbLNA Ha
KneTkaTa, kaTo ropHUTe UM NOBBLPXHOCTY Ca B eHa paBHUHA.

TpaHcnopTupaHe:
TpaHcropTypaHeTo ce M3BbPLIBA Che cnelwmanunanpaH ToBapeH asTomMobun
CbIMacHo Npasunara sa TpaHcnopTUpaHe Ha M3BbHrabapuTHY ToBapu nNo
AeHCTBALLMA 3aKOH 33 ABWXEHME NO NMbTULLATa B crpaHata. [Mpu
TPaHCNOPTUPEHETO CNeABa [la Ce B3eMaT MEpKM 3a YKpensaHe Ha eleMeHTUTe 1
OCUTYPsIBAHE Ha TAXHaTa HENOABWKHOCT.
ToBapeHeTo 1 pa3ToBaAPBAHETO Ce U3BBLPLLBA C KpaH ¢ Heobxoaumara
TOBapONoAEMHOCT.

YkasaHusi 3a MORTaX

®yHAMEHTHUTE 0BeMHU enemeHTU(kopuTa) ce MOHTUP&H BKONaHu Ha abnbounHa
1156 cm. Crnep koeto OGeMHUTE enemMeHTy 33e[HO C NOKPUBHATE NNoYn ce
MOHTUDAT BBPXY CLOTBETHOTO (PYHAAMEHTHO KOpUTO. Bouuku BUAOBE MoAyHU
0BeMHU enemMeHTy ce MOHTUpaT BLPXY 3A4pasa seMHa OCHOBA, NOAPAaBHEHA C
TpamboBaHa TPOLUEHO KameHHa HacTUNKa nracT oT 20cM, (hpaxuymna 22/63 mm, npu
AOCTUIHaTa cTeneH Ha ynnbTHABaHe 0,97 , 5¢M nAckbYHa Bb3rnasHvLa u
apmMupaHa cToMaHoBeToHHa nognoxHa niova ¢ AebenuHa MUHKUMYM 10 cm
C12/15(B15).

MOHTaXBT ce U3BBPLUBA ¢ aBTOKPaH C XapaKkTepUCTUKU, ONpeaeneHn oT yenosuaTa
Ha MOHTaXa npy MakcimanHa Toeap Gkretka = 15 t. 3a LienTa ca npeneuaenn 4
Opost MOHTa)XHU aHKepn 06eMHUTe enemMeHTU 1 o 4 Bpos 3a hyHgamMeHTHUTe
kopuTa. MPOEKTHOTO NONOXEHUE Ha MOAYNHUA OBEMEH eneMeHT no BpemMe Ha
MOHTaX ce KOHTpOoNMpa reoie3ndecku.

MOHTa)BLT Ha 06eMHUTE eneMeHTY ce M3BBLPLIBA OT /IBaMa MOHTaXHWUM oA
PBKOBOACTBOTO Ha OTroBOpeH Bpuraaup BLPXY NpeaBapuTenHO NoaroTEEHa U
HWBENVpaHa nnowaaxka. Ksanudukauunta Ha nepcoHana e |l crenex MOHTaXHNLMK,

HopmaTyieuu gokymeHTy:

1. EBpokoa 1,2,7,8
2. “Hopmn 3a npoektupaHe Ha GETOHHU U CTOMaHOBETOHHM KOHCTPYKLMK" OT
1988r.




BKTII(IT)-20/2x800(630) nacmpanu, cpednu 519x259x380

onvc HA YEPTEXUTE

et ChAbPKaHNe mailad
1. | WakoneH nnan. KodpaxeH nnade 00emMHn eneMeHTU U NOKPHBEH 1:50;25
naHen
2. | ApPMUPOBBYHY MITAHOBE JBHO U CTeHW Ha obemMeH enemMeHT 1:25;50
KonunyecTBeHa cMeTkKa
Apm (kg) BeToH(M3)
E1
1 | PyHOAMEHTHO KOPUTO 365 2,6
2. | ObemeH enemeHT 755 57
3. |TloxpviBeH naHen 275 3,45
WAMAPA HA WHKEHEPWTE B
ECTHUNOHHOTO REFBELTHPARE
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OBEKT: KomnnekrHv TpaHchopMaTopHi 1NocToBe, 6eTOHOBK, 38 HanpeXxeHne 1o 20kV, ¢
Asa TpaHcdopmaropu 800(630) kKVA HacTpaHu, NPOXoauMU-06CHYIKBaHK OTBLTPE

YACT: EnexkrportexHuuecka
GOA3A: TN+-PN

2CbObPHKAHWNE
1.HeneH nuet
2.CbabpxaHue

3.06acHUTeNHa 3anncKa
3.1.061wa vacTt
3.2.CneunanHa yacrt

4.TpunoxeHuns
4.1. YoocTosepeHus 3a NpoeKTaHTcKa NpaBocnocobHoCT
4.2, 3acTpaxosartenHa nonauua

B.['MoxapHa 6esonacHocT
5.1. ObacHuTenHa 3anncka
EL-00.31.00 - PasnonoxeHne Ha cpepcTaTa 3a MbpBOHAaUanHo noXaporaceHe

6.3bYT
6.1.069cHUTeAHA 3anucKa

7.Crneundvikauma Ha CMP, MC 1 O63asexpaaHe
7.1.065cHATENHA 3annUCKa
7.2.KonnyectBeHa cMmeTKa (

8.4epTexmu;

EL-00.31.01 - PasnonoxeHue Ha obopyasaHeto B BKTTT
EL-00.31.02 - PasnonoxeHue Ha o6opyasaHeTo B BKTIT (Paspas A-A)
EL-00.31.03 - Pasnonoxenune Ha obopyasardeTo B BKTI (Paspas B-B)
EL-00.31.04 - PasnonoxeHrue Ha o6opyapareto B BKTIT (OnncaHue)
EL-00.31.05 - Pasmepu 1 pacamy Ha BKTIT 1-1

EL-00.31.06 - Pasmepu n dacapv Ha BKTH 2-2

EL-00.31.07 - Pasmepu u dacagn Ha BKTIM 3-3

EL-00.31.08 - MoHTax Ha BKTI 1-1

EL-00.31.09 - MoHTax Ha BKTI 2-2

EL-00.31.10 - OcBeTTENHA MHCTaNAaLNS

EL-00.31.11 - 3asemuTtenHa nHcTanawuns

EL-00.31.12 - EnHonuHenHn cxemm Ha PY CpHu THH 1 n 2

KOMNASKTHYA TParCHOPMATOPHN NOCTOBS, GRTOHORBM, 3a Hanpexenue no 20KV, ¢ nea TpaHcdopmaropy 800(630) kKVA HacTpaHu, NpoxoaKMu-
obcnyKeaHy OTEbTpe 7 7 f
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OBEKT: KomrnekrHy TpaHchopMaTopHin NOCTORE, GETOHOBW, 3a HanpexeHue 4o 20kV, ¢
nBa TpaHcpopmaTopy 800(630) KVA HacTpaHu, MPOXOanMK-06CIYNBaHN 0TBLTPE

YACT: EnekTpoTexHuyecika
MA3A: TT14-PH

3.0BACHUTEITHA 3AMNNCKA
3,1.0BLLA YACT
HacTosiyusaT TeXHWYecku W paboTeH NpPOoeKT ¢ KojuuecTBeHa CMeTKa Mo HacT
EnekTpoTexHuuecka 3a HoB KOMMIEKTHW TpaHCGOpMaTopHU MOCTOBE, 6eToHOBY, 3a
HanpexeHue no 20kV, ¢ pBa TpaHcdopmaropn B00(630) KVA HacTpaHu, nNpoXonumMu-
oBCny)BsaH OTBLTPE & paspaboTeH Ha OCHOBaHNe Ha:
- porosop ¢ Bb3NOXUTENA

PaspaGoTkata O6XBalla HOB BeTOHeH KOMMNeKTeH TpaHcpopmaropeH nocT (BKTIM)
20/0,4/0,231kV go 2x800kVA ¢ o6cny:KBaHe OTBbTPE W AOCTbI HAacTpaHW,

TpacdornocTa e ¢ eAHOCTPaHHO 06CYKBaHE,

B o6ema Ha TpadonocTa ca 060CO6eHN TPpU NoMelleHus — 2 6pos 3a TpagoKUIMy 1 aHO
3a PY CpH n 2 6poa THH.

CbrnacHo HaCTOALLMAT NPOSKT ce npeasukaar 2 6pos TpadgokadnHi o 800KVA,

BxomoeeTe Ha TpadokabuHute, u Bpatata Ha PY CpH+THH wwe ca opueHtupann 1o
HauYMH OCUrYpU BL3MOXKHOCT 3a NeGeH [OCTb 1 eKenoarauns Ha CbopbXKeHnaTa MOHTUPpaHh B
TpadomnocTa 1 Bb3MOXHOCT 3a MaHunynatm ¢ ypen6ara CpH v taéna HH, kaTo CblieBpeMeHHo
ce crassaT M W3NCKBaHusTa Ha Hapen6a Ne16/09.06.2004 r. 3a CEpBUTYTUTE Ha EHEPTUHNTE
06EeKTH,

BxogHuTe npekbceaun Ha Taéna HH 1 w 2 kakto U KabenHute BPb3KN C
TpaHchopMaTopUTe ca OpasMepeHn 3a KpaitHaTa MoLWHOCT 800KVA (1250A).

CebpapaHeTo Ha_cTpaHa CpH Ha HOBWAT TPadOMoCT KbM pasnpefenvrentHara Mpexa
CpH e npeamer Ha oTnenHa paspaboTka.,

T

3.2.CNELAAITHA YACT

Hoeusit TpadonocT e 6bae Tun BKTM - 6eToHeH. B obuma My obem ca npeasuaeHn
oTnenHu cextopy 3a PY CpH+THH 1 2 6post TpadokabuHn. Beudkn cekTopy tie ca 06opyasaHy
C OTABMHK 3aKMniouBaemMy Bpari.

B npensuaeHoto BKTI, uwe uMa Bb3MOXHOCT 3a MOHTaXK Ha ABe TpaHchopMaTopHU
MallmHn 0o 800KVA.

TpadonocTa ce nspadoTsa B KOMnaexT ¢ Taéna HH 1 n 2. Camute Tabna, BPb3KUTE UM C
knemute HH Ha TpaHcdopmaTopuTe ca opasmepeH 3a kpaiHara mouiHocT 800kVA (1 250A).

3.2.1.PA3IMPENENUTENHA YPEOBA CpH
Ypepn6aTa CpH we 6bae obopyasaHa ¢ 1 6povt KOMNNEKTHO pasnpepennTenHo YCTPONCTRC
| 3 (KPY-CpH) npouseopacTso Ha Siemens tun 8DJH (pasiuvpsiemo). /,/‘H/r—-\m\
02716 EQHononiocHaTa cxema Ha ypegbara e npunoXkeHa KoM NnpoekTa - L;}JI) EL— 0 ?1 ~2£Q

Koméuhupanus wxadp Ha KPY-CpH, npeasuaeH 3sa MOH*%:: Hao%dfl %{Heciem
7 AY¥]

MMa cnegHnTe Bb3MOXXHOCTI. R ;
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KOMNABKTHI TPEHCGHOPMATOPHN NOCTOBS, GBTOHORK, 3a HanpexeHue Ao 20kV, ¢ asa Tp ﬁcti:opmaropu 800(630\ kVA HachétL,[jf_ﬁoxénuw
oBCnyBaHK OTBbLTPE b 7- .Z 3
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- 2 6post KabeneH BXOA/M3X0[ - 3a 3axpaHBaHe Ha TpagornocTa Ha cTpaHa CpH.

- 2 6poa TPadON3BOAN CbC 3alMTA 3a 3axpaHBaHe W OXpaHa Ha TpaHchopmMaropute Ha
cTpaHa CpH.

Bpbskata mexay KPY-CpH 1 TpaHcdopmaTopute Wie ce U3NbiHY ¢ 3 6pos anyMUHNEeBN
Kaéenu ¢ nsonauysa oT xuMuueckn ompexxkeH nonuetined NA2XS(F)2Y 1x50 RM/16 (no epuH 3a
BCAKa eaHa oT dasnTe).

Ka6ennte CpH ce nsternat B Nof MoAoBOTO MPOCTPAHCTBO W €6 YKpernBat Mo CreHara,
TaKka ue CbllMTe Ja He ca B KOHTAKT C Kopnyca Ha TpaHcdopmaTopa, Kakrto U fa He
NpeacTaBnsBaT TPYAHOCT 3a 06CNyKBALLMA NepcoHan npu NnpogunakTuka unm asapus.

3.2.2.PASINPELENATENHA TABNTAHH 1 n 2

Taéna HH we 6baaT komnnekcHa goctaska ¢ BKTI v B Tax ca npeasuaeHu:

- WKHHA CUCTEMA OT NPABObIbIAHN MeaHW WMHK 80x10mm {(3a Bcuukn dasu n 3a PEN).

QazoBuTe WMHK 3a BepTUKanHWTe rpeanasvTen-paseauHuTenn Tpsésa pa 6b;1aT
pasnonoXeHu B 8Ha BEPTUKANHA paBHWHA C MeXayoCOoBO pascTosHue 18bmm.

~-BX0[ - 060pyaBaH ¢ Npekbeeay 3p 1250A ¢ eneKTpoHHa saiuuTa,

-N3BOAV - 0BLUO 8 6pOs 3a 3axpaHBaHe Ha KOHCYMaTOpW KW3BbH TpadornocTta BCeKH enl
o6opyaBaH ¢ TpudaszeH TPUNOMIOCEH paseaviH1TEN ¢ Npednasutenu ¢ ocHosa 400A

-M3ROAN - 0610 4 6pos pe3epBHU MecTa 3a TpudaseH TPUNonloceH paseauHuTen ¢
npeanasutenu ¢ ocHosa 400A

-N3BOAV — TOBAPOB PaseduHUTEN (LUIMHOCHEAMHNTEN) 3a BPL3Ka MeXay ABeTe Tabna.

[LinHocbenmHuTens ce MoHTpa camo B THH1,

-MACTO 3a 06110 MepeHe 3a TpadonocTa Ha cTpana HH - enektpomep, TT 1 npeanasuTenu

- 3 6pOs aMMNepMeTPN CBbP3aHN KbM TOKOBK TpaHcdopmaTopy 1200/5A

- 1 6poilt BONTMETHP

- KOHOeH3aTopHa ypeaba 6,3kVar - KoMmreHcupaHe Ha peakTvBHa eHeprua 3a uenus
Tpadonocrt

- ripeanasuTen 3a 3axpaHBaHe Ha OCBET/IEHNETO I MOHOdA3EH KOHTaKT B TPadonocTa

Bpbskute mexxay knemu HH Ha tpaHchopmaTopa v BXOOHUAT NpeKbeBaYy Ha BCAKO Ta6( )
HH we ce uanbaHaT ¢ MeaHu Kadenn NYY 1x185 Cu RM - no 4 6poa 3a BcAKa OT Tpute $pasn v
NYY 1x185 CuRM - 2 6p09 3a Hy/1eBUs NPOBOJHNK.

OnpoBOoLABAHETO HA U3MepBaTenHUTe Bepurk Tpadea aa 6bae U3NbNHeHO B CbOTBETCTBIE
¢ NNKEE:

-33 TOKOBUTE W3MepBaTellHW BEpPUri-OT TOKOBUTe TpaHchopmaTopu A0 Knemopeaa
{(6e3 MeXOMHHW npekbcBaHns) ¢ Kaden Tun NYY-0 4x2,5 mm, BCAKO XKWUNo pasnnyeH LBAT U OT
Knemopesaa o enekTpomepa ¢ NpoeoaHuK Turt HO7V-U 1x2,5 mm, BCAKO XUNO pasnuyeH LBsT.

- 3@ HanpeXeHOBWUTE U3MEepPBaTENHY BEPUrN - OT [NIaBHUAT NPeKbeBay [0 npeanasutenute
(6e3 MeXxAWHHW NMpekbceaHua) ¢ Kaden tun NYY-0 4x2,5 mm, BCSKO XXMUNO pasnuyeH uBAT 1 OT
npeanasuTenuTe 4o efnekTpomepa ¢ nNpoBoAHWK Tun HO7V-U 1x2,5 mm, BCAKO »XWO pasnnyeH
LBSAT.

3.2.3.0CBETIATENHA NHCTATALIAA

KomnnekTHi TpaHchOpMaToOpHY NGCTOBE, BATOHORM, 3a Hanpexetve ao 20kV, ¢ aea rpan—mc{;fopmaﬁpu 800(630) kVA Hacrpaﬁﬁpoxonmn-
0BCMYPKBAHN OTBLTPS ?d?D
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3a BKTI kaTo usno vma NpeasuaeHa OcBeTUTEeNHA WHcTanauvia., Ta le ce M3MbriHu ¢
OCBETUTENHY TeNa ¢ M.H.C. {naMna Hapkexkaema crnmpana) 1x60W, |P65. OceTutenHuTe Tena e
ce MOHTWUPAT Ha TaBaHa W Hafl BpatuTe U LWe ce ynpasnasar NOCPefCcTBOM KpalHi NpeKbcaaun
MOHTUPAHU Ha BpaTaTa, KakTo 1 ¢ OBMKHOBEHM KIoUoBe [10 BpaTaTa { OT BbTpellHaTa cTpaHa Ha
cektopa). OcBeTUTeNHaTa UHCTaNnaUus LWe Ce USMbIHN OTKpUTO ¢ nposoaHiuy NYM 3x1,5mm?,
KOWTO e C& WITErNAT B MONOXEeHW OTKPUTO nnactMacosy Tpbbu, OcBeTuTenHara nHcTanauns
e ce saxpadHBa oT Taéno HH Ha BKTll, B xoeto ca npeasnaeHy HeOBXoOuMUTE 3a uenra
N3BOON.

3.2.4.3A3EMWTENHA UHCTAJTALIAS

3a saulTa Ha 06CyKBalLMA NepcoHan 0T HeQONYCTMMN BUCOKU HanpeXeHns, KakTo 1 3a
HopmanHa pa6oTa Ha TpaHcdopmatopute B BKTI e npeaBuasHo KaTo 3almnTHO CPeAcTeo Aa ce
M3MonaBa 3asemsBaHe cornacHo BC EN 62271-202 unu ekeueaneHT n Hapenta Ne 3 za YEYEN,
To wWe wanbiHsBa GYHKUMMTE W Ha paboTHO 1 Ha SaluTHO. 3a Uenta BCUYKW MeTallHu
HeTokoeopewm vactih ot BKTI, kakTo 1 3B634HWA UEHTBD Ha TpaHchopmaTopute Lie ce
CBbPMEAT KbM 3a3emuTen ¢ Rnp<4 oma.

BoWuKM TOKOMPOBOAMMM uacTW Ha pasnpefenuTtenHarta ypepba CpH, BkniountenHo
MEXaHW4HATa KOHCTpYKUMA U o6BuBKaTa Ha KPY, metanHute ekpaHu Ha Kabenute, kasaHa Ha
TpaHcdopmaTopa 1 HocellaTta pama, KOUTO He MPUHAANeXaT KbM Bepurute Ha paboTHUA TOK,
TpsbBa fJa 6bAaT CBbP3aHM KbM 3a3emutenHata ypepda Ha BKTI. Llle ce usnonssa oCHOBEH
3a3eMUTeNneH KOHTYP OKOMo kKoHTelHepa Ha BKTI nouvHkoBaHa cTomaHeHa lumHa 40/4 mm
nonoykeHa Ha AbfdounHa 0,8m nop TepeHa U 4 6post MOUUHKOBaHKU 3a3eMWUTENHKW Konose OT
biNoBo Fe 63/63/6 mm, HaéuTM Ha 0,8 m NoJ TepeHa Ha YeTipuTe brbia.

Bbtpe B Tpadonocta lle ce WU3MBbAHW CblO 3a3eMUTENIeH KOHTYP OT MOLUMHKOBaHa
cTOMaHeHa WwyHa 40/4 mm, KOATO L@ Ce CBbPXKe C BBHILHWUSA KOHTYP Ha Ase MecTa. Bpb3kara
MEXKAy ABaTa KOHTypa Lie cTaBa ¢ NOCPeAcTBOM MeaHo Bbxe 50mm?,

KbM BBTPELHUA KOHTYP Lie Ce CBbp)XarT MOOTAENHO Kopryca Ha TpaHcgopmaropa, Ha
KPY, Ha Taéno HH u metanuute KoHCTpyKTUBHM uacty Ha BKTT. Bpbakata 3a KPY CpH we ce
OCBILECTBN NOcPencTBOM npoBopHuK HOSV-K 1x50mm? KbMm KOHTYpa e Ce CBbpKEe W
3Be4eHMS 3BE3M6H LeHTbP Ha TpaHchopmaTopa (N} ¢ kaben NYY 2x1x185mm2,

BCUUKYM eNeKTDOMOHTaKHW paboTy A e USMbHABAT CbINacHo HOPMWUTE, NpaBunHULATE
M__pasropenvre, BamMoHN  KbM MOMEHTa Ha MoHTaxa. Cnej MpukiiouBaHe Ha
eNeKTDOMOHTEKHUTE paBoTh fia C8 M3BbPILAT HeOBXOOUMUTE NYCKOBO-HanaabyHX U3NUTAHWA,
38 KOMTO [a Ce ChCTaBAT CbOTBETHUTE NPOTOKONM,

- ™
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34 - OEILO 3ACTPAXOBAHE" EAR

2p. Gothur, ya, "I, Benkolicku® N2 3

Paspewenue N2 3 u N2 77ka HC3

EWMK:121718407

aaBua azaHuus MaoBguld

Agpac: 2p.laoBguB, ya.*Memko KapaBeao8" Ne 21

HauWoHaneH nomap 0700 16 166
weaw gzl by
3ACTPAXOBATEAHA MNOAKLIA
Ne 212215151000050 / 04.03.2015
MO SAOBAMKUTEAHA 3ACTRPAXOBKA
"IPOMECUOHAAHA OTFOBOPHOGCT HA YHACTHWLMTE B MPOEKTUPAHETO M CTPOUTEACTBOTO!

"A3U - OBLWO 3ACTPAXOBAHE" EAQ], FaaBHa azeHuus MaoBguB, AAPEC ep.MaoBgusB, ya."Memko KapaBeaaB” Ne 21 HA

OCHOBAHWE NAATEHA NPEMMA NPUEMA JA 3ACTPAXOBA B PAMKUTE HA-AUMWTUTE, CPOKOBETE Y YCAOBUATA HA
HACTOALLATA MOAULLA;

BACTPAXOBAH: Vivie: MAKIAP - 11 00f] S

EWK: 115892168

E Agpec: Cayxkeben/YnpaBaenue: ap.NaoBguB, YA, QAWM MAKEOOHCKW 50

L o MpegemaBanBario om: KVPYUA MAPMHOB MAAEHOB i : R
NPEAMET HA Npodecuorasrama omeoBopHoem Ha 3acrpaxoBaHua 3a B8pegu, npuuuHeHU Ha gpysume ydacmHuuu 8
:GACTPAXOBKATA; cmpoumeacm8omo U/UAL Ha gpyeu mpemu auua GoaegemBue Ha HenpaBoMepHu gellcmBua  uau
' GeagelicmBun Ha 3acmpaxoBaHun, uaBopLeHu npu UAU No noBog ocbluecmBaBate Ha NPohecUCHaAHaMA
e —_ ImygefiHocm. i . e . _ L
;GAGTPAXOBATEAHO Cuenacho npuaokenume OBwiw  ycaoBus Ha sagomkumesHa sacmpaxoBka  “TpochecuoHaaHa
NOKPHTUE: omeoBopHoem Ha yuacmHuuume B npoekmupadema U cmpoumeacmBomo® u Kaaysa "fpodecuoHanta ("
e omzoBopHocm Ha npoekmanma® -~ _ o ) L \
b - — - - J— S_—
ﬂgg?gg?gﬁMHA MapabomBare Ha unBecmuyuoHHu npoekmu 3a ofekmu om nbpBa KameezopuR U BcAka no-Hucka
@AQI‘?AXOB AMME: kameaopusul:LChanacHo geu_c_njeauxomo sakoHogam.encmBo.lg e ~
:'AMMHTM HA, Aumum aa egus uck: 150,000 AG.

QOTrOBOPHOCT: Aumum 3a Bouuku uckoBe: J00000mB.

I N

GACTPAXOBAHMA: , L . ) e
gzgrpmoamm- ! zogura —

' HAUAAO: - KPAR:
00:00 uaca Ha 08.03.2015 a. 24:00 vaca Ha 07.03.2016 . -

PETPOAKTUBHA OATA: | 08.03.2010 o B o
BACTPAXOBATEAHA 330.00 6. CrofoM: mpucma mpugecem AB.

JIPEMUAA: o o

BHOCKM: I-Ba Grocka i I T

AATA: 07.03.2015

PASMEP HA BHOCKATA; 330,00 A6. :
NAHEK 2% BBLPXY 3M%: 6.60 AB.

L —
OBIWA CYMA: 336.60 AB. ( -

- FBHOGKA+RAHBK 2% BBEXY 30} o

0BL, IBAYMUM [JAHBK 8.6048. | CroBom: wecm u 0.60 AB.

BBPXY 31T . - e e P

OBIWA JLAXKUMA CYMA: 336.60 A8. CaoBon: mpucma mpugecem u weem u 0.60 AB.
;(,EIBA)KVIMA SACTPAXOBATEAHA

TIPEMWA + IAHBK 2% BBPXY 301 N . ‘ U .
JCNELMANHY Ako oneg cknalouBane Ha 3acmpaxceBkama 3acmpaxoBaHuRm zanouHe ga ocoliecmBaBa gefHocm,

LOTOBOPEHOCTH: clvpaaHa ¢ kamezopua cmpoesku, 3a koumo ca npegBugeHU nNo-BucokU MUHUMAAHU AUMUMU Ha
i omaoBopHocm, mol e gaokeH ga yBegomu/a'éb paxolamean cozaacHe m.15.2.om OY Ha sagoakumesns
i sacmpaxoBka  “FpodecucHasHa o é}BoanSm Ha yuacmHuuume B npoekmupaHeme
| cmpoumeacmBomo®’ U ga ckalouu ?{e%: 3a yBeautalare Ha auMumume ho sacmpaxoBameaHun goeoBop
.1 Gpeuwly 3anaauiaHe Ha gonoAHUMenHa npemun, .~
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OBEKT: KoMMnnektHy TpaHcgopMaTopHui MocTose, 66 TOHOBK, 3a HarpeeHie fo 20kV, ¢
nga tparicopmaropu 800(630) kVA nacTpaHu, NPOXoAMMKN-QBCAYIKBAHWU OTBBTPE

YACT: Enexrporexsnyecka
OA3A: TPl

5. [MOXAPHA GE30MNACHOCT

5.1 OBACHUTENHA 3AMCKA
5.1.1. OBLLUA HACT

HacTosiliaTa oBsCHUTENHA 3anucka e cbCTaBeHa B CbOTBETCTBUE C HAPELBA Ne I3 - 1971 3a
CTPOUTERHOTeXHUYECKUTE NpaBuia U HOPMKU 3a OocUrypaBade Ha 6e30nacHocT NpK noXap ot
2013 roamHa. MMpu paspaGoTeaxeTo Ha pasaena MOXKAPHA BE3OMNACHOCT ca cnaseHu W3UCKBaHuATa
Ha [Mpunoxenue Ned kbm und4, an.i Ha Hapep6ata 3a O6xBar M CbAbMKaHWe Ha 4acT ,NoXKapHa
6e30MacHOCT Ha uHBecTMUMOHHMA npoekt” 1 METOOUKATA 3a opraHnaipaHe W npoBexpaHe Ha
o6yueHue 1 3a npunarade Ha HAPEBA 13-1971 ot £9,10.2009r, 3a CTpOUTEAHO-TEXHUYECKTe npaBuna n
HOPMI 38 OCUIYpsBaHe Ha 6830MAacHOCT NpY NoXap npueta ot KWW Ha 30.04.2010T.

Mpy NPOeKTUPaHETO Ha CTPOSXa ca Cha3eHn W cnegHuTe OeWcTBallK B MOMEHTa HOpMaTUBHU
AOKYMEHTU:

1. 3AKOH 3A YCTPOWCTBO HA TEPUTOPUATA 8 ocuna o7 31.03.2000 1.
O6H. 8. 6p.1 oT 2 Suyapy 2001r., nam. [AB. 6p.41 ot 24 Anpun 2001r., usm. 1B, 6p.111 ot 28
[exemspti 2001r., uam, [B. 6p.43 or 26 Anpun 2002r., M. 0OB. 6p.20 ot 4 Mapt 2003r., uam. [B.
6p.65 ot 22 I0nm 2003r., usm. OB. 6p.107 ot 9 JexemBpu 2003r., uam, AB. 6p.36 or 30 Anpun
2004r., u3M, [B. 6p.65 ot 27 10nu 2004r., usm. [1B. 6p.28 o1 1 Anpun 2005r., nam. [1B. 6p.76 oT 20
Cenremspi 2005r., uam. AB. 6p.77 or 27 Centemspu 2005r., U3M. [B. 6p.88 oT 4 Hoemspu 2005r.,
uam. 1B, 6p.94 ot 25 Hoemepu 2005r., uam. AB. 6p.95 oT 29 Hoemepu 2005r., #3m. [B. 6p.103 oT
23 [lekemBpy 2005r., uam. [B. 6p.105 ot 29 ekemspu 2005r., U3M. OB. 6p.29 ot 7 Anpun 2006r.,
wam. OB. 6p.30 of 11 Anpun 2006r., uam, [B. 6p.34 ot 26 Anpun 2006r., uam. OB. 6p.37 oT 5 Man
2006r., usm. OB. 6p.65 ot 11 Asryct 2006r., nsm. AB. 6p.76 ot 15 Centemspu 2006r., usm. [1B.
( 6p.79 oT 29 Cenremspnu 2006r., ham. [1B. 6p.82 ot 10 OxTomspy 2006r., uam. OB. 6p.106 ot 27
- OexemBpy 2006r., uam. AB. 6p.108 o1 29 [lekemepy 2006r., UsM. NB. 6p.41 ot 22 Man 2007T., #3M.
11B. 6p.61 oT 27 10nw 2007r., u3m, AB. 6p.33 ot 28 MapT 2008r., U3M. [B. 6p.43 ot 29 Anpun 2008r.,
uam., [B. 6p.54 ot 13 1OHK 2008r., usm. OB. 6p.69 ot & Asryct 2008r., usm. OB. 6p.98 or 14
Hoemepy 2008r., nam. [AB. 6p.102 o 28 Hoemspu 2008r., UsM. [IB. 6p.6 oT 23 Axyapw 2009r., U3M.
[B. 6p.17 oT 6 Mapt 2009r., usm. [AB. 6p.19 ot 13 Mapt 2009r., u3m. [B. 6p.80 ot 9 OKromBpu
2009r., nsm. OB. 6p.92 ot 20 Hoemspu 2009r., usm. [AB. 6p.93 oT 24 Hoemspu 2009r., usm. AB.

6p.15 ot 23 Mespyapu 2010r,, usm. OB, 6p.41 oT 1 tOHK 2010r.
o, HAPEOBA Ne 4 OT 14 ABIYCT 2003r. 3a npoexTupaHe, usrpakpaHe W ekcnaoarauust Ha
enexTpudeckun ypepnéu B crpagn  WspdapeHa  oOT MEEP B cuna ot 03.052005 .
O6H. OB. 6p.76 oT 29 AerycT 2003r., norp. AB. 6p.79 o1 5 CenTemapy 2003r., nonp. OB. 6p.87 o1 3
OkToMBpPY 2003r., nam. [1B. 6p.14 ot 20 Qespyapii 2004r., U3M. AOB. 6p.17 ot 22 Qeepyapu 2005r.,

nonp. OB. 6p.48 ot 13 {OHu 2006r.
b s 3. HAPELBA Ne 4 OT 21 MAIA 2001r. 3a o6xeata 1 CbABPKaHWETO Ha WHBOCTULIMOHHWTE NMPOEKTH,
nsnageHa ot MPPB B cuna ot 05,08.2001 r. OBH. NB. 8p.51 or 5 IOHK 2001T., U3 2?6 :85.0T 27
/i
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4, HAPEOBA Ne3 3a ycTpOWCTBO Ha enekTpuyeckure ypenév u ene dypo"q_v@ﬁiﬁ)
09.06.2004 roayHa L iw\?\‘; il

KOMMASKTHY TpaHCHOPKATOPHI NOCTORE, GETOHOBH, 34 HanpeXeH1e A0 20kV, ¢ nea TpchdmélaTOpH 800(6(30) kma :‘g‘l-l\u,kgg‘éxoﬁv(hm
0BCNYXBAHM OTBLTPE ' E f Thigoet
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5. HAPEOBA NeP[-07-2 ot 16.12,2009 r. 3a ycnoBuaTa W peda 3a NPOBEXAAHETO Ha NepuoguyHo
obyyeHWe U WUHCTPYKTaX Ha PaGoTHULMTE U CIyKUTEeNWTe NO MpaBunara 3a ocurypseaHe Ha
30pPaBOCNOBHU 1 6e30MacHW YCoBNA Ha TPYL.

6. HAPEJBA Ne PO-07/8 ot 20.12.2008 r. 32 MUHUMANHWUTE U3WCKBAHWA 3a 3HALW W curHanu sa
6esonacHocT W/ UK 3apase nNpu padoTa

7. HAPEOBA Ne16 - 116 3a TexHWuecka ekcnnoarauus Ha eHeproo6saeexpaHero ot 08.02.2008
roguHa.

8. HAPELIFA Ne4 3a MbNHUE3aLNTATA Ha CTPAAW, BbHIIHUA ChOPHXEHUS W OTKPUTU NPOCTPaHCTBa -
22,12.2010 roauHa

9. HAPEBA Ne 14 3a TeXxHuueckuTe npaswuna U HOpMaTUBW 3a [POEKTUpaHe, WsrpakgaHe W
nonsBaHe Ha OGEKTUTE U CbOPLXKEHMATA 3a MNPOU3BOACTBO, MNpeobpasyBaHe, MApPEHOC U
pasnpeneneHve Ha enekTpuYyecka eHeprua ot 15.06.2006r,

10.HAPELBA N2 9 oT 9 joHn 2004r. 3a TexHWMYeckaTta excnroaTalus Ha ereKTpuyeckute LeHTpanu 1
MpexKu, B cuna oT 19.12.2004 r. VispapeHa ot MyHUCTEPCTBOTO Ha eHepreTkata W eHepriHUTe
pecypcu, 064, [1B. 6p.72 o1 17 AsrycT 2004r,, u3m. OB. 6p.26 oT 7 MapT 2008r.

11.HAPELBA Ne I3 - 2377 3a npasunarta n HopmuTe 3a NokapHa 6e30nacHOCT NpK eKchnoarauus Ha
obekrute ot 15.09.2011 roguHa.

12.HAPEBA Ne I3 - 1941 ot 25 10TV 2011 r. 3a pepa 3a ocblUlecTBABaHE Ha noXaporacurenHary
criacuTenHara AerHOCTU OT OpraH1Te 3a MoXkapHa GesoNacHOCT U 3alluTa Ha HaceeHueTo Ha
MMHKCTEPCTBOTO Ha BBbTPELLHUTE paboTy

13.HAPEOBA Ne 13-3147 ot 12 OEKEMBPW 201ir. 3a pega 3a OcbluecTBsABaHe Ha NpeBaHTUBHA
FelHOCT OT OpraHuTe 3a rnoXkapHa 6e30nacHOCT U 3alliTa Ha HaceneHWeTo Ha MUHUCTEPCTBOTO
Ha BbTpeluHWTe paboTu

14.HAPEOBA Ne [3-1919 or 21 IO 2011r. 3a pega 3a oOcbluecTBABaHe Ha ObprKaBeH
MPOTMBONOXKAPEH KOHTPON :

56.1.2. NACUBHW MEPKW 3A NOXXAPHA BE3OIMACHOCT

- [MPOEKTHW OBEMHOMNAHNPOBBYHU A OYHKLUMOHATIHY NOKASATENN HA CTPOEXXA
Pasrrexgadna B HacTosllaTa HOKYMeHTAUusa CTPoeXX o6xBalla ACCTaBKata W MOHTaXa Ha
BeTOHOB KomnnekreH TpaHcdopmaTopeH nocT BKTM npeaHasHavyeH 3a MOHTa)K Ha ABa 6pos
TpaHcpopmaTtopn 20/0,4/0,231kV ¢ eguHuyHa mowHocT Ao 800KVA. [lpoekTsT o6xXBalla camo
TpadonocTa, B TOBA UMCNO BCWYKM Ypeadyu W MHCTanauMM HeoBXomuMW 3a HopmanHoto {
$YHKUMOHMPAaHe, chImacHo AelcTRallata HopMaTHBHa ypeaba,

* BETOHOB KOMIMNEKTEH TPAHC®OOPMATOPEH MOCT

B npoexktupanusaT BKTIT We ce moHTUpaT gBa 6posa TpaHchopmaTopy ¢ MowHoceT 800kVA.

KoHTelMHepbT Ha Tpadonocta KOHCTPYKTMBHO Ce CbCTOWM OT [Be 4acTu: OCHOBa W MOKPUB.
OcHoeaTa npencTaenaBa ob6eMeH KOpUTooGpaseH CTOMaHOGETOHEH efieMeHT, a MNOoKpuBa - eguH Bpon
CTOMaHO-6eTOHOBA NaHena.,

O6eMHUAT eNemMeHT C CbCTaBeH OT bHHa Mo4a, KOATO € opebpeHa OT HanpeyuHy oBPaTHU rpeau
¥ CTEHW MO KOHTYpa, ¢ OTBOPU 3a NpemMuHaBaKe Ha BXOOAlLM Y uaXoaawn kabenn. JbHOTO Ha OBeMHUS
eflemMeHT e ¢ gebenvHa 100mm v e apmupaHo ¢ ABOWHa Mpexka. CTeHUTe ca ¢ NPOMEHNNBO ceueHue Mo
BucouuHa (ot 150mm go 90mm) 1 cblIO ca apMupaHy ¢ ABoiHa MpexXa oT cTtoMaHa Al. BeToHbT 3a
enemerTa e B45 ¢ nnactupukartop 1 Hocellla apMupoBKa oT cTomaHa Al ¥ ctomaHa Alll. 3a sajassaHe Ha

7 oBeMHaTa KopaBlHa NPY TPAHCNOPT Ce NMPedBWKAAT CTOMaHeHU PamMKL OKONo OTBOPKTe 7?@“ Ha
2 :

/
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- TS ANant
80/160mm. EnemMeHTLT ce [OCTaBs U3LIAN0 FOTOB U Ce MOHTWUpa BbPXY NACbYHA Bb3rNaBH a‘afﬁé(‘ﬂbﬂq_,m
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Ha npejBapWUTenHC HanpabBsH W3KOM. HOKpV[BbT e NPoeKTUpaH KaTo TbHKa CTeMAF 0@",{1‘QHQ§§/HJ‘I\Q}LI3,
] Noapnand

KornnekrHy TpaHcgopMaTopHit NOCTORE, 68TOHOBK, 38 HanpeweHue a0 20kV, ¢ aea TpaHchop aﬁpu BWO) K crpﬁr,‘nﬁ%fonumu-

oBcny)KeaHy oTBbIpE L‘/, ;Z J? 6
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UETUPUCTPAHHO NOONPAHA B briinTe. BETORLT 3a nnovara e B45 ¢ nnactuduKkaTop 1 Hocella apMUpoBKa
OT cToMaHa Al u ctomara Alll. MoKpUBLT Ha KOHTENHepa € NecHO AeMOHTUPYEeM, KOeTo 4aBa Bb3MOXHOCT
3a AeMOHTaXK 1 3aMAHa Ha TEeXKUTE ChopbXeHud B Tpadonocra, [lgata cTOMaHOGETOHOBU eNnemMeHTa ce
uspaborsar B cneuuanusnpado npepnpisThe 3a crnobaemy CTOMaHO68TOHOBM enemMeHTH.

Bpartute 1 BEHTUNAUKOHHUTE OTBOPY Ca MeTanyu, Npaxoso 60sAUCaHI.

MscToTO Ha MOHTaXK Ha TpadonocTa ce W3bKpa B ChOTBETCTBYE ¢ YA, 370 Ha Hapepa6a 13-1971.

KaTo uano 6eTOHOBUA KOHTENHEP Ha TpadornocTa e pasfelieH Ha Tpu oTceka:

- e[uH 3a pasnpspenutenHa ypenta CpH v Taéna HH 1 1 2, kbaeTo LWe ce MOHTUpAT YCTpoKcTea
Hecbabpxallii macno.

- [pa 3a TpaHcHOPMATOpPM, KbAETO L8 C& MOHTUMPAT M0 eUH XepMeTUUeH MacneH TpaHcdopmaTop
€ eMHYHA MOLWHOCT BOOKVA, KOWTO chabpiKa TpaHchopmaTopHo macno 380kg.
Bcekw otaeneH otcex Uma mMeTanHa sak/iouBaemMa Bpara, oTBapAlla Ce HaBbH,

KonnuectBoto mMacno, cbabpxailio ce B eguH TpaHcpopmatop He Hagxebpna 650kg,
criefoBaTeNiHO  cbrmacHo un. 357 Ha Hapenba 13-1971 He e Heob6XoOMMo  HanvuueTo Ha
MacnocbbupareneH Cbf MO Hero, HO BLMPEeKW TOBa NPU eBeHTYanHo aBapuiiHO M3TWYaHe Ha mMacho,
KOpUTOTO Ha TpadokunuaTa Moxke Aa notepe Ao 60% OT MAcKOTO, CbALPMKALLOTO ce B Hai-ronsmara
TpadomalunHa, Npeaun To fia 3anee OTBOPBLT 3a Kabenute CpH.

Ypepéara CpH we 6bae oBopyneaHa ¢ KOMMNeKTHO pasnpepemrtenHo yctpoiictBo KPY Ha
Siemens T1n 8DJH. B cextopa Ha PY CpH uma cBo60aHO MACTO 3a 6bAsllo pasiinpeHue.

KombuHuparuat wkad KPY CpH, npepgeBupoeH 3a MOHTaX CbIMACHO HACTOSALMA MPOeKT Uma
CNefIHUTe Bb3MOXKHOCTH:

- 2 Bpos KabenHu BXo4/M3Xop - 3a cBbp3BaHe Ha TpadonocTa kbMm mpexkaTta CpH

- 2 6pos TpadousBoda CbC 3aluuTa 3a 3axpaHBaHe W oxpaHa Ha TpaHchopmaTopuTe Ha cTpaHa
CpH.

Bpuakata mexxpy KPY CpH v TpaHcdopmaTopuTe e ce M3MbAHU CbC CYXH anyMUHWEBW Kabenu
CpH - 3 6pos NA2XS(F)2Y 1x50RM/20 CpH (nc eauH 3a Bcsika enHa oT $asute).

- KAAC HA OYHKLIVIOHANHA MOXXAPHA OMNACHOCT
MpoekTupanust Tpadonoct (BKTM) cnapa KbM Knac Ha ¢yHKUMOHamnHa noxapHa onacHoct O5,
KaTeropus Ha noxkapHa onacHoct M5B - TpaHchopmaTopy W ApYr BUL anaparypa CbibpKally oBeye oT
BOKr MalWWHHO MAM TPEHCPOPMATOPHO Macno B eJHO ChbOPLXKEeHMWe, BTropa rpyna Ha OonacHoCT -
.floBuLieHa noxxapHa onacHocT {110} 1 knac Ha noxapHa onacHocT f1-Ha,

- CTETEH HA O'HEYCTONYMBOCT HA CTPOEXA 1 HA KOHCTPYKTUBHUTE MY ENEMEHTI
CTeneHTa Ha OrHeyCTOMUUBOCT Ha KOHTEMHepa (crpafara) Ha Tpadonocra i HeroBus nokpus e |-
pa. KoHTelHepbT & cToMaHo6eTOHOB (6eTOH Mapka B45), kaTo Hal-TbHKaTa BbHIUHA CTeHa U MOKPYB e
90mm. Toea ocurypsisa orHeycTOMYMBOCT Ha BbHLIHWTE HOCELUW CTeHU W Ha nokpuea REl 120.
Crpapata (koHTelHepa) Ha TpadonocTa (BKTI) LWe ce pa3nonoXuy Ha pascTosxie He No-Malko
OT 6m OT ChLUeCTBYBAalLMW crpadn ¥ NOCTpoiiku, Bucouutara Ha TpadonocTa Hap TepeHa e 2,8m.
Beuuku BpaTi Ha TpadonocTa ca MeTanHW Cbe cTerneH Ha orHeycToiuuBocT EI30,

- NBYNCIUTENHA(TPOEKTHA) 'PAHVLIA HA OTHEYCTOMY/BOCT HA OrHESALINTABAHUTE
KOHCTPYKTUBHW ENEMEHT HA CTPAIIATA T
OrHesaluuTaBaHN KOHCTPYKTUBHY @NeMeHTU Ha CTpoeKa Hama,

KomnnexTHu tpaHedopMaTopHy NocToBe, 6ETOHOBY, 33 HanpexXeHWe Ao 20kV, ¢ nea Tpa@aﬂ{ W BOD(B30) kVA HaCTp\Hn-ﬂpax/ﬁquw
oBcnyxBany oT8bLTPE 4 f P




—blg

02715

A

EIArTEEE B L.
KIACOBE MO PEAKLIASI HA OMbH HA NPOOYKTUTE 3A ENEKTPUMECKA NHCTANALWIN,
VPEOBI | CbOPBXXEHNA B 3ABUCUMOCT OT MPEAHA3SHAYEHMETO

BbHIUHWTE OTpayKaaily CTeHW, NOAbT U NOKpUBa Ha TpadonocTa (BKTIM) Lite 6boar UanbaHeHU OT
CTOMaHOBETOH C Kilac No peakumsa Ha orbH Al

KaBenute CpH we ce BbBefar npes beToHHaTa CTeHa Ha tpadonocta (BKTI) nocpeactsom
chelnaneH kadeneH nipexon Ha ¢upma Hauff technik. Tosu npexopn e HhabpuuHO USroTBEH W U3MUTaH u
OCUTYPsiBA KOHCTPYKTUBHO a6ConioTHa MALTHOCT (B TOBa YMCNO BOOOHENMPOHULIAEMOCT) KaKTo Mexay
Hero 1 cTOMaHoBGeTOHOBaTa cTeHa Ha ¢yHpameHTa Ha BKTM, Taka u mMexay npexoaa v npemuHasall1Te
Npea Hero Xuna Ha enexTpuueckute Kaéenn CpH.

Waxopawure kabenu HH Lie 6baaT usBefeHn OT KOHTeliHepa fo aHanornieH HaduH Ha Kabenure
CpH. Cren naTernsHe Ha KaGenure, NpOCTPaHCTBATA MEXAY CTEHWTE Ha TPLBUTE U Kadenute, MeXAy
TPBGUTE U CTOMAHOBETOHOBATA CTEHa Ha KOHTeHepa 1 MeXidy camute TPBOW LLe Ce YITBTHN C NPOAYKT C
Knac no peaxuys Ha OrbH He NMo-HUCHK OT A2,

KaGenbt CpH ot wkada KPY ,oxpaHa Ha TpaHchopmaTopa” e 6bae 3XNA2XS(F)2Y 1x50 CpH, ¢
nnacTMacoBa u3onauus Ha xxunata u PVC BbHWHa 06BMBKA C KNac No peakuus Ha orbH B2... Tol ie ce
[ONOXKW CBOGOAHO B MOANONOBOTO KaGenHo MpOCTPaHCTBO Ao AOCTUraHe Ha TpaHcdopmaropa.

Kagennte HH 3a Bpbaka mMexpy knemu HH Ha TpaHcdopmaropa 1 BXofHWA Npexbesad Ha Ta6
HH, 38 enekTpMYecKOTO OCBETNeHMe U 3allnTHWTe NPOBOAHWULMA Lie ebpat ™an NYM n HO7V-K, ¢ PVC
(NONUBUHUMXNOPUAHA) BbHILHA OGBUBKA W € KI&C NO peakLis Ha OrbH B2

- OCVITYPEHW YCIIOBMSA 3A YCIELWIHA EBAKYALIVIA
HopmanHata ekcnioatauus Ha TpaonocTa le NpoTuya 6e3 MpUCLCTBUETO Ha o6CyKBalLL
nepcoHan.
OscnyxsaHeTo Ha PY CpH u THH cTaBa ¢ Bvsane B cektopa. [bnéounHaTta Ha KunusaTa e 2,63m
OT Hall-oTaaneyeHara Touka, Vaxona oT cekTopa e KpaeH ¥ ce OCbLUeCTBABA NPes Bpara ¢ WhpiHa 1,2m.
O6cnyKBaHETO Ha CeKTopuTe Ha TpaHcdopMaTopuTe cTaga OTBbH- He € HeobXopHUMO BIU3aHeTo
Ha nepcoHan B cektopa. [locTbna Ao TpaHopmMaTopa cTasa fpes Bpata ¢ Lnpotnha 1,2M 1 e KpaeH.

5.1.3. AKTUBHW MEPKY 3A NOXXAPHA BE3ONACHOCT

. OBEMHO-FNAHVPOBLYHA U GOYHKUNOHANHW MOKASATENN 3A_TIOXAPOTACUTEIIHN
MHCTANALMW (
ﬂomaporacwrenHm WHCTanauun sa CTpOG)Ka He Ce npenammuaT,

- OBEMHO-MNAHVPOBBYHIA 4] OYHKUMOHANHA NOKASATENN _3A
MOXKAPOU3IBECTUTENHIA NHCTANALIAA
[MoxaponU3BecTUTENHM MHCTanaLmy 3a CTpoexXa He ce Npeaswkaar.

. OBEMHO-TIAHMPOBEYH W GYHKLIMOHAMHIA TMOKASATENW 3A OMOBECTUTENHW
NHCTANALIMA
OroBeCTUTENHN UHCTaNaLMKN 3a CTROeXa He Ce NMPeABUWaaT.

OBEMHO-FNAHUPOBLYHM VI OYHKLIMOHANHIA_ MOKASATEIW __ 3A  [OWMO-
TOMNOOTBEXOALLA WHCTANALIAA N
[IMMO - TONNOOTBEXKAALLM WHCTaNAUMK 3a CTPOXA He e NpefBvKaaT. m

'1\\, -

N
OBEMHO-MIAHUPOBLYHY U GYHKUMOHAIHIA TOKASATENIN 3A BO@@ﬁﬁﬁﬂﬁBAHE;ﬁA
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- KNACOBE MO PEAKLIMS HA OrbH HA MPOOYKTUTE 3A ENEKTPUHECKW NHCTANAUAN,
VPEIBY ¥i CLOPBXXEHUSA B SABMCUMOCT OT i IPEAHASHAYEHWETO

BLHLHWTE Orpaspally cTeHu, NofbT U Nokpuea Ha Tpadonocta (BKTTT) We 6bAat UsnbiHeHu ot
CTOMAHOBETOH € Knac no peakuva Ha orbH Al

KaGenute CpH lue ce BbBeaaT npes 6eToHHaTa CTeHa Ha TpadornocTa (BKTI1) nocpeRCTBOM
crieLmManeH KadeneH npexop Ha ¢upma Hauff technik. Tosu npexon e $adpuHo USTOTBEH W U3NUTaH 1
OCUIYPsiBa KOHCTPYKTUBHO aBCOMIOTHA MILTHOCT (B TOBa YWGHO BOAOHENPOHULIAEMOCT) KaKTo Mexay
Hero U CToMaHoBeToHOBaTa cTeHa Ha ¢yHaameHTa Ha BKTI, Taka 1 Mexgy Npexofa w npemuHaealiuTe
npes Hero XKuna Ha enekTpuyeckuTe Kadenn CpH.

WNaxopsaluute kabenu HH we 6bnat n3eedeHn oT KoHTelHepa Mo aHanorveH Haduk Ha Kabenute
CpH. Cnen usTernaHe Ha Kabenute, NpocTpaHcTBaTa Mexay CTeHWTe Ha TpbbUTE U Kabenute, MeXay
TPBOUTE 1 CTOMaHOBEeTOHOBaTa CTeHa Ha KOHTeMHepa 1 Mexay camute TPBOU Lle ¢e YNNLTHU C NPOLYKT C
Knac no peaxums Ha OrbH He No-HUCHK oT A2,

KasenuT CpH o wkaga KPY ,oxpaHa Ha TpaHcpopmaropa” e 6b.e 3xNA2XS(F)2Y 1x50 CpH, ¢
NNacTMacoBRa W3onaLus Ha xunata u PVC BbHLIHa 06BUBKA C KNac Mo peakums Ha orbH B2, Ton lie ce
NONOYW CBOBOAHO B NOANOAOBOTO KabenHo MPOCTPaHCTBO A0 AOCTUTaHe Ha TpaHcdopmaropa.

Kasenure HH 3a spbaka MeXfy krnemn HH Ha TpaHcdopmaropa u BXoAHUA NpeKeceay Ha TabmMo
HH, 3a eNeKTPUYECKOTO OCBET/IeHUE W 3aLATHUTe MPOBOAHULN e GbaaT TN NYM u HO7V-K, ¢ PVC
(NoAVBURUNXNOPUAHE) BbHILHA 0BBUBKA U C KNac No peakuys Ha OrbH B2:a.

OCUIYPEHW YCHNOBKUA 3A YCTIELLIHA EBAKYALINA

HopmanHata excnroataums Ha Tpadorocta e npotuya 6e3 MpUCbCTBUETO Ha obcnyxeall
nepcoHan.

O6crykeaneTo Ha PY CpH v THH craBa ¢ Bmnsare 8 cexTopa. [ipnéounHaTa Ha kunsta e 2,63m
OF Haii-oThaneyeHaTa Touka. Vaxona oT ceKTopa € KpaeH 1 Ge OChLIeCTBABA NPes Bpara ¢ WipkHa 1,2m.

OBCMY)KBAHETO Ha CEKTOPUTE Ha TpaHchopMaTopuTe CTaBa OTBbH- HE & HeOGXOAUMO BU3aHeTO
Ha rlepcoHan B cektopa. [locTbna o TpaHdopMatopa cTasa npes Bpara G LupounHa 1,2m 1 @ KpaeH.

5.1.3. AKTVIBHW MEPKW 3A [TOXXAPHA BE3OTINACHOCT

OBEMHO-TNIAHMPOBBYHW 1 OYHKLUMOHANHW MOKASATENN_3A MOXXAPOTACUTENHI
WHCTATALINA
[MNoxaporacuTesnHn YHCTanaunm 3a CTpoeXa He ce npeasuwxaar.

- OBEMHO-MNAHWPOBbYHM “ OYHKLIMOHAITHUA MOKASATEN 3A
OXAPOWU3BECTUTENHIA NHCTAALIAA
MoXXapou3BeCcTUTenHU MHCTanauuy 3a CTpoeXKa He ce npeasmxaar,

OBEMHO-TIIAHMPOBBYHN N OYHKLUIMOHANHN MOKASATENN 3A OMOBECTWUTENHY
MHCTANALINA
OnoBecTUTENIHK MHCTanauni 3a cTpoeXa He ce NpeaBuaaT.

- OBEMHO-MJAHUPOBBLYHW W QYHKLUWOHAMNHI  TOKASATENU
TONNOOTBEX DAL WHCTANALINA
VMo - TONMOOTBEXKAALUM MHCTaNaUMy 3a CTPOEXa He ce NMPeasuKaar.

[1O>KAPOFACEHE ARy,

W F R
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- OBEMHO-MNAHUPOBBYHN U OYHKLIMOHATIHI NMOKASATENN 3A BOLOCH? 5,
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CaMOCTOSTeNeH BOMAONPOBOMA, KOWTO fa e MpefHasHayeH 3a roXaporaceHe sa TpadorocTa
(BKTIM) He ce npedaBwxaa Tbll KATO TOW @ CaMOCTOATENHA Crpaja OT KaTeropud no noxapHa onacHocT
®5B 1 creneH Ha orHeyctoiumeocT |l [pu Hanwuie B 6AM30CT Ha CbliecTByBalll KpaHose 3a
no)kaporaceHe, Te MOraT fa ce WU3MojisBarT Npu crnasBaHe Ha W3UCKBaHWATa 3a 6e30MacHoCT — cren
W3KIIIOYUBAHE Ha BCUUKW ChOPLXKEHUs OT HanpexkeHne.  Tpadonoctet (BKT) e 6bae 6e3 nocTosHeR
0BCnyBaLl NepcoHaln, Tbil KaTo TakbB He & HeOBXOUM. '

- OYHKLUMOHANHW _TOKA3ATENIN  3A [PEHOCUMW YPEIN W CbOPBLXEHWA 3A
NbLPBOHAYAIHO MNOXAPQIACEHE

3a Tpagonocta (BKTT) ca npensuaeH ABa 6pos NoXaporacutenu - efiuH 6poil pPhyeH npaxos
12kg 1 emvR 6poil pbueH ¢ BbMepopeH AMokeud 5kg. Mopapu cneumduunua xapakrep Ha BKTI
(ChopbMeHne OT Kareropus ,0COBEHO ONAcHO 3a MopaxeHwue OT efeKTpUYeckn ToK”), Te ule ce
PasnonoXar UsBbH HEroBUTE CEKTOPU - B CreluaneH MnacTMacoe LKad, KOWTO We ce MOHTUpa Ha
dacapara My. LUkadbT HAMa fa uma 3akniouBally ce 6paBu C Uen ocWrypsiBaHe Ha NeceH OocThbn Ao
noaporacurenute, Tesu noxaporacutens ca npeaHasHaydeH NPean BCUYKO 3a MbPBOHAYAnNHO
fnoXaporaceHe Ha TpagonocTa U ChOPLKEHYATa B Hero, B Cyuall Ye B TSX Bb3HUKHE NoXap.

MoxaporaceHeTo Ll Ceé W3NbAHABA CaMoO W3BbH Crpajara karo ce wsnonsear no-ry{
NOCOUEHVTe USTOUHWLM 3a noXkaporaceHe. Koraro pasnpepenurenHara ypenéa i tpadonocra ca rot
HalpeXeHue He ce JONycKa U3NON3BaHe Ha Bofa WKW LPYTk racuTesiHi BeluecTsa, KOUTO BKRoYBar
Bofa. Bb3aMoXKHO & N3Non3BaHeTo camo Ha rasose Ny rasoBy CMeclt, i racuTeneH npax.

Crien M3KNIOMBaHETO Ha eNeKTPUUECKOTO HanpeXXeHue e Bb3MOXHO raceHe ¢ BOAa U Apyru
noMaporacuTenHu BellecTBa Cbabprkally Boaa.

MNpoeKTaHT:
f N . —\ 0
/ § FAVAPA KA KHAEHEPHTE § MHBECTRUMORNOTO AROEKTARAKE i (
H@ﬁ IThAHA NFOEKTAHTCA NPABDCNOCOES DT
\/ Percrpasmaren Ke 112236
Cenypa:
i HHw, KPACHMAP
EACT POCEHUB ﬂ AHOB
Yk ki hpdewTa:
41 E.}%nascpem«.e ﬂor‘rwct ,/e—
= | B C RUIRIHO YOCTORERE T 34 an,_.u. TERVGIATA f[W'M y
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OBEKT: KominekTHu TpaHchopMaTopHu NOCTOES, BETOHOBK, 3a HanpexeHue no 20kVY, ¢

nea TpaHchopmaropn 800(630) kVA rHactpay, NPOXOAUMI-0GCYKBAHI OTBLTPE

YACT: EnexrpotexHvvecka
GA3A: TH+PI

8.3BYT

8.1.0B8CHUTEINHA 3AINMAUCKA

HacToslaTta 0OBACHUTENHA 3anWCKa € cbCTaBeHa B CHOTBETCTBUE C HAPEIBA Ne2 3a MWHMMEANHWTES
WBMCKBAHWS 33 3PABOCNOBHW U 6e30racHl YCNoBUA Ha TPYA NPy U3BbPLIBAHE Ha CTPOUTEIHUTE U MOHTEMHITE
pa6oTi oT 22.03.2004 rofuHa.
BCWuKW  erleKTpUUYecKn WHCTanalyuw, anapatv v CbopbieHus, 3anokehd B HacToALNA NPOeKT, ca
cbOGPa3eH ChC CTENEHTA Ha B3PUBO-, NOXaPO- 11 NIeKTPOONacHoCTa Ha roJo6eKTa. :
Tes onacHOCTU Ca KaKTo CNefBa;
- 1.Mo oTHOWeHWe Ha B3PUBOONACHOCTTA - B3PUBOOTIACHN NOMELLSHUA HAM3,
\( _ 2.0 OTHOLLEHWe HA eNEKTPOOHAGHOCT - 0CO6EHO OMacHo & LANOTO ChopbKeHwe (rpadonocT).
‘ OcbllecTBeHWUTe B NPOeKTa TeXHUUECKU pelleHVs UMaT 3a 3anada NoBullaBaHeTo Ha 6e30MacHOCTTa npu
eKcnnoaTauus W NpeaoTBpaTABaHeTo Ha aBapuitiin cutyaumnm,

Mpi NPOBKTUPAHETO Ca cNaseHu CNeaHUTS eNCTBALLN B MOMEHTa HOPMaTHBHWU NOKYMEHTU:

1.HAPE[IBA Ne3 3a YCTPOCTBO Ha eNeKTpuveckuTe ypendn 1 eneKTponpoBoaHiTe NH 09.06.2004 roglHa

2 HAPEAGA Ne2 3a MUHUManHWTe WMBWCKBaHWA 3a 3[paBOCNOBHA W fe30MacH YCnosua Ha Tpya Nnpw
M3BLPLUIBAHE Ha CTPONTENHN M MOHTaXHM paBoTh - 22.03,2004 ropuHa

3.HAPE[BA Ne3 3a MUHUMAanHWUTE U3McksaHUR 3a 6e30MAacHOCT ¥ OnasBaHe Ha 3ApaBeTo Ha padoTellyiTe
MpK W3MOMN3BaHe Ha NMYHK NpeanasHy cpeAcTsa Ha pa6oTHOTO MAcTO-19.04.2001 ropuHa

4 HAPELBA Ne 4 OT 14 ABIYCT 2003r. sa npoekTupare, UsrpakaaHe v excnioaralna Ha eneKTpuIeckn
ypensu B crpanv nspapeHa ot MEEP B cuna ot 03.05.2005 1.
O6H. [1B. 6p.76 oT 29 Asryct 2003r., nonp. [OB. 6p.79 ot 5 Centemeph 2003r., norp. JIB. 6p.87 ot 3 Oxromspu 2003r.,
nam. 1B, 6p.14 o1 20 Gespyapu 2004r., uam. [AB. 6p.17 o1 22 Despyapy 2005r., Nonp. [B. 6p.48 ot 13 OHu 2006r.

5. HAPEBA NeP[1-07-2 ot 16.12.2009 r. 3a yCnopusTa 1 pefia 3a NPOBEKAAHETO Ha NEPUoAnYHO oByJyeHne U
MHCTPYKTAXK Ha PaBOTHULMTE W CRyxuTenuTe no npasunata 3a OCUTypsBaHe Ha 3HPABOCNOBHU 1 BesonacHu

& ycnoevia Ha TpyAa. .
8.HAPE[IBA Ne PL-07/8 oT 20.12.2008 r. 3a MUHUMANHWTE USMCKBAHA 38 3HaLW U cUrkani sa 6esonacHocT

W/1inu 3apage npu paéota

7.HAPE[IBA Ne7 3a MMHUMAanNHUTE W3WUCKBaHua 3a 3APABOCNOBHW W BesonacHW YcnoBua Ha TPYA Ha
paGOTHNTE MECTA MPY U3MON3BaHe Ha PaBoTHOTO oGopyneaHe - 23,09.1999 roguHa.

8.HAPEBA Ne16-116/08.02.2008 3a T@XHUUECKa BKCNNOATALMSA HA EHEProo63aBeXaHeTo

9.MPABNNHIK 3a GezonacHocTTa Npy padoTa No enekTpootaaBexaaHeTo ¢ Hanpexexne Ao 1000V

10.NPABA/THWK sa GesonacHocT Mpu padoTa B efleKTpiueckure YPedbu Ha eneKTpuveckl #
TOTOPUKALMOHHY LIEHTRANM U MO eNeKTpUYecKU MPexn

11.Hapen6a Ne [3-1971 3a cTpOUTENHO-TOXHUYECKI NPaBUNa 1 HOPMIW 3a ocurypasare Ha Ge30MacHOCT Npy
noxap

12, HAPEABA Ne la - 2377 3a npapunara W HOPMUTE 3a NnoXapHa 6e30MacHOCT NpK eKcnaoaTauna He
obekTTe o1 15,09.2011 ropuHa.

13.HAPEQBA N2 I3 - 1941 or 25 IO 2011 r. sa pepa 3a OCblieCTBABaHE Ha rioXaporacurenHara v
criacUTenHara AeMHOCTM OT OpTaHUTe 3a NOXapHa 6830MacHOCT W 3allvTa Ha HaceNeHUeTO Ha MUHVCTEPCTBOTO HE

L | 11 BETeLUHMTE PaBOTH /}{{L{?\o asp

14,HAPE[BA Ne [3-3147 ot 12 EKEMBPU 2011r. sa pena 3a ocblyecTsABaHe Ha npesgéﬁfikaﬁa el '?é’\‘_q_'r ol
027MB gpranure sa noskapHa 6630MACHOCT 1 3aLLMTA HA HACENEHWETO Ha MVHWCTEPCTBOTO Ha BLTPEIfH ]

15.HAPELBA Ne I3-1819 or 21 10NN 2011r. 3a pepa 3a OCbillecTBABaHe Ha Ob <e?é\\\1\‘?ﬂjpbmgpno aper
KOHTpROCA . \\\x ‘
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16.HAPEBA Ned ot 22.12.2010r, 32 MbIHMe3alUMTATa Ha CrPafu,BbHLUIHM ChOPBKEHUS W OTKPUTK
npocTpaHcTsa - OB, 6p.6 ot 2011 roguHa

17.HAPEQBA Ne 14/15.06.2005r. 3a TexHuuscKuTe Npasufa W HOPMATUBI 3a NpOeKTUpaHeusrpaxaaHe v
nonssaHe Ha OGEKTUTE U CLOPLMEHWATA 3a NPON3IBOACTEO, NpeobpasyBaHe,nNPeHOC W pasnpeneneHUe Ha
eneKTpUYecKa eHeprus

18. HAPEOBA Ne 6/09,06.2004r. 3a npucheguHaBaHe Ha NPOV3BOAUTENM W MOTPeGUTEeN Ha eneKTpudecka
eHepris KbM NpeHocHaTa 1 pasnpegenuTentHnTe enekKTpUUscKy Mpexu

19. HAPEOBA Ne 8/28.07.1999r. 3a npaswia M HOPMKM 3a pasnofnaraHe Ha TeXHWYECKW NPOBCOW W
ChOPLXEeHUA B HaceneHn MecTa

20. Hapen6a Ne16 3a cepBUTYTUTE Ha eHepriiiHWTE 06eKTW oT 09.08.2004r.

- EIEKTPO3AXPAHBAHE HA OBEKTA:

-W3TOUHWK Ha eneKTpo3axpaHeaHe - HoB kaden CpH (no oTaeneH npoexT)
-TpaHchopMaTopuTe B TpaponocTa ca ¢ AUPEKTHO 3a3eMeHn 3Be3/IHU LeHTPOoRe.

- SALLTA CPELLY ONPEKTEH N UHOWPEKTEH JOMIAP

1.4pes Mpe)KecTy W MTbTHH OrpaskKaeHns Ha TpaHcdopMaTepa M OTKPUTUTE YacTy Nof HanpexeHue,

2.Mopxopsill M3Bop Ha cTeneHTa Ha saluuTa - IP Ha enekTpoCchopbKEHUATE,

3.3azemMsaBaHe Ha  ENEKTPOCHOPKEHWATA -  BCUMKW  enekTpocbOopbXeHWs ce  CBbpsBar Ke-»M
383eMWUTENA,NOCPEACTBOM 3atUMTHA NPOBOOHMLM. [pexodHoTe CbhpoTUBASHWE Ha 3asemwuTens He Tpadsa ', ..
HadBKWLI&Ba 4 OMa&.

KbM 3azemuTens LWe ce cBbpkar:

-chopbkeHnn BH - KPY,TpaHchopmaTtop, MeTanH KOHCTPYKUMM 3a ykperBaHe Ha anapatypa 1 kabenu 20
KV, npeanasHu orpaxaeHns, xanysu, BpaTi.

-cbopbkeHWa HH - 3Be30HWA LeHTHP Ha TpaHchopMaropa, Taéno HH, MeTanHi KOHCTRYKUMIM 3a yKpensaHe
Ha cvopbxeHus HH.

4.3a eneKTpM4YecKWTe KOHCyMaTopk, W3BbH TaGnoto ce npeaswxaa Te fa 6baar salluTeHW Cbe
CaMOCTORTENHOTO UM, 3aLMTHO" KMNO Ha 3aXpaHBalluTe Kabenw.

- BITOKNPOBKW

MpeABMagHW ca HeoBXOAMMUTE BROKUPOBKY B KOHCTPYKLMATA Ha KPY 20 kV, kakro 1 Ha BpaTute Ha BKTI.
He e Bb3moxeH nocTbNa A0 4YacTWTe Ha TpaHodopMaTopWTe Hamupall, ce Mod HanpexeHue, npu BKAOUEeH U
HesaszemeH Tpadonseopn,

- SBALLATIA HA ENEKTPOCBOPBXXEHUATA

3a npepoteparsBaHe Ha aBapuil eNeKTPOCHOPLKEHUATA Ca 3ALMTEHW C ENEeKTPOMArHUTHA W TEPMUL, .
3aLNTH - NOCPBACTBOM ABTOMATNYHU NPEKbCBAUN.

3a TpaHcdopmaTopa e NpeaBvaeHa MakcUManHoToKoBa satlura Ha cTpada CpH .

3a sawura Ha ussoauTe ot Taéno HH ca npeaswAeHN paseRUHUTENY C NpeanasuTeny.

- CPELCTBA 3A NOAOBLPXKAHE N EKCITIOATALIAA HA ENEKTPO-OBOPYIBAHETO
Mpensugenu ca cbrnacHo cvetka OB3ABEXKIAHE.

- N3KYCTBEHO OCBETNEHWE

MNpensuaeHo e OGILO WSKYCTBEHO OCBETNEeHWe Ha NoMelleHWaTa (oTaenHwre cektopi Ha BKTT), kato ca
cvbnopasaHu BOC EN12 464-1 v EN 1838.

- MOJKAPHA BE3SOIMACHOCT
MpeasuasHN ca PbUHI NoXaporacuTeni cbrnacHo pasaen NoxapHa 6e30MacHoCT.
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- CPEOCTBA 3A HOAWBLOYIHA 3AULINTA
1. JInYHK NpegnasHu CpeAcTRa-NPeBNaeHN ¢a ChrNacHo CMETKa "O63a3%p,aHe"

KomnnektHu TpaHehopMaTopHy NnocTose, EeToHOBY, 3a Hanpexenrue 1o 20KV, ¢ gea TpaHC(bop/mywﬁoo(eso) kVA RaCTPaHW, NPOXOAURII-
0BCNYXBAHN OTBLTPE i YAy
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2.CpencTea 3a KOHTPON Ha ChOpBXXeHMATa-NpeaBuieH ca B cmeTka "O63aBexaHe”

- MHCTPYKLUW NO 3BYT
ExcnnoarauusTta Ha 06eKTa ce 3aabixasa Aa paspaboTi "VIHCTPYKUMK 3a eKcnnoaTtalms” 3a cnegHoTo:
1,MecTara 3a eBeHTYaNHM NOXAapW 1 a8apul U HaUMHUTE 3a TAXHOTO NPpefoTepaTaBaHe U NoTyllaBaHe.
2.Mecrara 3a neXkypHIA KOMININEKTU UHCTPYMEHTHA Y NPOTUBOMOXAaPHU CPeacTsa.
3.Heo6X0ooMMOCT OT MON3BAHE Ha IMYHW NPEANa3HY CPeacTBa 1 crslManHo pasoTHO OB/IeKNo.
4.MMepUopUYHOCT 3a NpoBeXaaHe Ha NPodUNaKTUYHY NPerienn 1 PeMOHTI Ha ChOPbXKeHWsTa, UHecTanauumuTe

1 0BopyaBaHETO.

MoHTaXKET, NperneqnuTe, PeMOHTUTe W eKcnroatauuaTa ga ce USBbpUIBa OT NepcoHan, UMma
ChOTBEeTHaTa KBanudukaiua 3a Tosu BUO HaASOPHU ChbOPbXXEeHUs,

NPOEKTAHT:

WJH\ HA KK CHEPATE B KRRECTHURDEEOTO ﬂF{}U‘[ﬂ{FA}'l[w

[eeressy WA RPOCKTAHTCHA TPABOXATCORELKT
KL{/ Percipasuoren He 11236
fawis Hst, KPACHMUP
EACT POCEHOB FKIAHOD
Hathh W4 Rposkin: 9
Ko praapstfevet
n
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EAMHES Loraaesim 8-bon
OBEKT: KomrnneKrHu TpaHcopMaTtopHii NocTose, 68TOHOBY, 3a HanpeXedne 1o 20KV, ¢
aga TpaHcpopmaropy 800(630) KVA HacTpaHi, NPOXOAUMU-0BCNYIKBAHY OTBLTPE

YACT: EnekrpoTexHuyecka
MA3A: TM+-PI

7. CIMELIMOUNKALISA HA CMP, MC Y1 OB3ABEXXLAHE

7.1.06scHUTENHA 3arncKa

{
HacrosiaTa KonMuecTBeHA LOKYMEHTaUWs e U3roTseHa Mo KonuyecTea, U3BNeUYeHW ot
paboTHKUTe uepTexxn. B konnyecTeara 3a kabenure ca NpeaBuaeHN 1 Taknsa 3a N3pesku.
Collata MOXe Ja CyKU 3a onpefensHe Ha CTOMHOCTTa Ha o6ekTa kaTo 3a uefra ce
HaHecaT UeHWTe Ha marepvanuTe W BUROBETe paboTW, AeNCTBYBallM KbM MOMEHTa Ha
LNOroBapsiHe Ha U3MbHEHUeTo.

n3roTeunn:

s R ~\
- FAMARA BAMHAEAEPHTE & RHBECTRUAORTIOTO POEKTHRRE
[HU un [T6KA NPOEKTAHTCRA NPABOCROCOBROCT

V Pervcipayraner He 11236

(eeiga: : KH. KPACHMAP
EACT POCEHUBH[‘;LU 108

HacT K npotaTa: m/"{f s

Ko YEACTUECgERPE Moanue _.. {é_{’ ,

g2 ] B RATAG0 YIOCTOEFE HE 3A TN JAERNATA TORHAM |
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"Pe3syaTaTi 0T BIBHTBANCTO (NPOALIIKEHNE)!

Crp. 5 or 19

Meton na
INNUTBANRS
CHLIAacHo
KJIAY38

KpaTro onicanne pa

n3NeKBAHETO [ U3MITBAHETO

Wsuckpane
CLINACHD
Kaaysa:

Hopna/
peanu-
can\e

PEIYJTAT
Namepeno /
HaGnsona-

BANDI

IAKINC-
JENNE
(yuoBnce-
TROPSIBA)

nalne

1 2

3

4

3

0

HManwridenn ca H3ACKBAHWATA 34 CBBP3BAHC HA
{0011 BLTPELIEH 323CMHUTENCH KOHTYD) 4pes
AMPEKTHOTO UM MPHCHEHHABAHE KM ME/eH

2
3a opazmepasane — 185 mm” (B CLOTBETCTBHE €

nLpXoB H3AbPKad Tok 37KA na 3asemuTentara
BEPHTa), MAPKHPOBKA, UBCTORO KOAHPAHE |

SBHIUIHHA 3R3EMHTEAEH KOHTYP
Vi3nhaieHi ¢a M3HCKBAHMATA 33 CEBP3IBANC KbM

JOCTLITHK METAIIHY HYacTH Ha obpHBKATS

wuna Fe(+7n} 50x4 mm oxono n3paborenns B

1OCT ¢ BETOHOB KOPHYC 38 BHCOKO/HHCKO
HaNPEXEHHC B CLOTBETCTBHE C MCKBAHUATA

3 3AUIMTHH TIPOBOAHNIE © kabeniny o0ysKH

Aperpaai ! APYIH KOHCTPYKTHBHA 4aCTH HA
13paboTElNs B 3aBONCKH YCHOBHA KOMIUIEKTEH
TpancdopMaropen nocT ¢ GETOHOB KOpnye 3a
BHCOKO/HHCKO HANPEMKEHHE

5.2 ER 62271-202:07 [ToMmoluni CLOPLRHEHNS

li?])ﬂﬁOTeHl’lﬂ B 3ABOJAICKH YCAOBH A KOMIMACKTEH
321?(1)311821116). MO CTHOLMEHHE HA 3a1UWTa CPeuly

H3IBJHENH B CHOTBETCTEHE C HIHCKBAHUATA Ha
EN 60439-1

2AlHTHATE 3a3eMHTENHN KIIEMH Ha BCHKA ChCTaRHA
GACTH © OTASIHA BEPHIA KbM 3ateMUTennara sepira
3a3eMHTENEl NPOBOHEK, W3MBIHABALL YCIOBHATA

MAKCHMANROTO TOKUBO HATOBAPBAHE NPH 0dABEHAT?A

APOALIKUTENHOCT 1A KBCOTO CheiHEHNe H obareH
KpaTKOTPaiiHo H3LLpcan 1ok 25kA/1s 1 0hssen

. HRJTHYHETO Ha N0AXOAN1LA KACMA 38 CBDHP3IBAHE Kb

3A3EMITENHATA BEPUTa Ha METANHH BPATH H BOHYKH
. BaseMuTENHATA HHCTANALNA € TIPOSKTHPAHA NOJ
(hopaiaTa na BhHineH nPheTe (KOHTYP) OF IUIOCKA

SABOIUCKH YCIOBRA KOMIUIEKTEH TPaHChOPMATOPEH

M HanbaneBss ca M3HCKBAHHSTA 32 B3aHM NN 3alHTHH
CBLP3BAHNS BLE BLTPEIMHOCTTA HA 00BhBKATE YPE3
MpHeMINBH pelieHua ¢ CONTOBE, 38BAPABAHE WHHH

OCHIYPABALILH GACKTPHYECKA HeNPeRBCHATACT Ha
2AIUWTHATE BEPHTA MEXAY WHACHTE, Kanalil, BpATH,

SN TIoMOUHHTEG ChOPBIKEHHA BhE BRFPEUHOCTTA Ha
TpancQiopMaropel noct (OCBETIEHHE, HOMOLIHO

0pameH e 01 EACKTPHYCCKH TOK & NpOSKTHPAaHH H

5.1,4.5, 4.6,
4,77 EN

62271-202:07

5.1 EN
62271-202:07

52 EN
62271-202:07

Aa ca
H3NRAHCHN

Aaca
H3OBMHEHK

Ad

a ca
HW3TBIHCHH

H3NLNHCHH
ca

H3ITBJITHCHH
ca

Aa

H3NLIHEHH
ca

Aa
Bl 3ade-
nexesa i

na

a

A&
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i3
43

TTF YN
P E R 4
Jiip

MeTos Ha

U3nUTRANe

CLONACNO
Kaayzsn

Kpatio omicanne na
HWIRCKBANCTO f]iBl']l)’i‘BéH-leTO

Hancunane

CLINACHO
raayza:

1 Z.

3

Hopma/
pennn-
canne:

FEIVJIITAT
Hasepeuo /
Habmoaa-

BARO:

Crp. 6or 1Y

3AKIIIO-
HEHUE
(ynosne-
TBOPNBA)
na/ne

5

6

5.3 EN 62271-202:07 Gupmcna tabenka

' Unihopmausiara supxy Qupmenara Tabenxa, ¢ ROATO

c Cl'laﬁ.B.GH Iri3})860']‘€il”ﬁ B 33BOACKH YCNOBHKA
KOMILACKTER TPAHCYIOPMATOPEH NOCT ¢ DeTOHOs
KOPRYC 34 BHCOKO/HBCKO HaNpexeHue no
CLALPIKANME (MME Ha RPOVSBOAKTEN, O3HAUCHHE
Ha CepudaTa W THNA, O3HAUEHNE Ha KHRCH(}HSK&HHHTa
CIIOpeH BLTPELIHA ABTA, CEPHEH HOMED, TOMHA Ha
NIpOH3BOACTRO H HOMEDPA Ha TO3N CTﬂi],ﬂapT), ne
']'})HﬁHOCT Ha HaHacaHe M No YeTAHBOCT OTroBapa ba
H3HCRBaHHATA

5.4 BN 62271-202:07 Crenen Ha 3a111Ta, OCUIYpeHa oT
OORHBKATA H RETPEUIHA NOBPENA

6.6 KN 62271.202:07 Crened va sauira
EN60529:19914+A1:2000

12; 135 15 EN 60529:19913+A1:2000 CreneH ia 3a1iuTa
OcHTYPAIBAHA Ype3 00BHBKATA Cpelily MPOHHKBANE
HA TEBPAH UYH(AN TENA ¥ Cpellly ACCTHI A0 OIACHH
uacTh cbrnacio BAC EN 60529+A1:2004 (EN
G0529:1991+A1:2000)

14.2.3 a) EN 60529:199F+A1:2000 Crenen Ha 3aiuta
OCHIYpABaHA Upes 0DBHBKATA CPEULY NPOHHKBAHE
Ha soaa, esrmacio BJC EN 60529+-A1:2004 (EN
60329:1991+A 1:2000)

6.7 EN 62271-202:07 3auwra va uapaboTenns b
3ABOICKH YCITOBHA KOMIUICKTEH TparciopyaTopeH
1OCT ¢ BETOHOB KOPAYC 34 BUCOKO/HHCKO
HAMPEXEHIE Cpelity MeXaHHuHI Bh3aeHCTBHA

6.7.2 EN 62271-202:07 Obpnprarta na uspaborenus s
3ABOACKH YCAORNSA KOMIIEKTEH TpascdropMaTopeH
NOCT ¢ BSTOHOE KOPNy<C 33 BHCOKO/HHCKD
HANPEKEHHE & NPOEKTHPaNA W paspadoTeHa Aa
NPHTEKARA AOCTATHUHA MEXAHHYHE FKOCT I
W3ALPSKA CTATHYHO HATOBAPRAHE (PaBHOMEPHO
PA3NPEeACHCHO HATOBAPRAHE) RBPRY NOKPHEA
(TOBAPH NO BPEME HA HITPAKAAHETO, TOBAP OT CHAT
H APYTH TOBAPH), N/u¥’, He no-Manko o

S3EN

62271-202:07

S4EN

62271-202:07

6.1e),54.0u
5.5.1 EN
62271-202:07

6.11),54.2
EN
62271-202:07

5.4.2 2) EN
62271-202:07

aa
QTroBaps

=P 230

= 1P X3

OTroBaps

IP4X

1P X3

Ja

na

na
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Peryrrasy 0T D3NHTBANETO (NPOhIKeNE)! _sf/gﬁ 53:’?;

Crp. 7ov 19
3AKJHO-
UEHHE

Meron na Wsuckpane | Hopma/ PEIVJITAT
myTaAne 1{]};11'1{0 OTNHCANHEe HA ChLIIACHO ﬂpem’!li- Hsmepeno /

ah {ynoBae-
¢Lrnac T : : T . . Hatarona- ’
b NACHC ANCKBANETO [ M3NRTRANETO Kaaysa: canye: - rnopssa)

'i LS LS
Kaay3a ’ palne

1 2 3 4 S 6

6.7.1 EN 62271-202:07 O6puBkata Ha u3paboreHus B 542 b)EN
3ABOJICKH YCOBHA KOMIAEKTEH TpaHCPOpMATOpEH 62271-202:07
frocT ¢ GETOHOB KOPHYC 38 BHCOKO/HHCKO
panpeseHne e NPOeKTHPaHa ¥ paspadoTeHa Ja
IPHTERABA JOCTATHUHA MEXaHHUHA JKOCT
H3BPIKA HATOBAPBALE OT BATH) € YCIOBNA CKOPOCT
34 m/s, KOETO ¢ BL3MOMKHO 11d CE MOy B

YCNORMATA HA SKCTHIOATALMA, N/m?, He no-manko :
oT! 700 700 Aa

6.7.3 BN 62271-202:07 u Opnaoxenie C Obsnpkara 542¢)EN

BIC EN 62262 (50102):2004 na wspabortenns B 62271-202:07
3AROMACKH YCAOBHSA KOMIIEKTEH TpanCopMaTopeH
noct ¢ GETOHOB KOPNYC 38 BHCOKO/HHCKO
HAITPEKEHNE € npocKkTHpana ¥ pazpadoreHa ia
IPUTENABA AOCTATBYHA MEXAHHYHA HKOCT 1 1A
H3ALPIKA BLIILHM MEXRHHUHY YHapH ¢ enepris 20 ]
(3a crenen va saumTa 1K {0) shpxy kanai, Bpaty
1 REHTHAAMOUHE OTBOPH : na aa na

-'. Bpardte, KanauuTe { SCHTHIaLHOHHKTE OTBOPH -
{cnabuire TOUKH) HA ODBUBKATA HIRLPHKAT
HIIHTBABETO 38 YeTOHYNBOCT Ha MEXAHWUCH Yiap
ewrnacno BAC EN 62262 (50102):2004 (no 5 Gpos
yiapH, BCEKH ¢ enepriss Ha yaapa 204 v ppunoxen
B Pa3iKHLA TOUKA, 32 BCAKA BEPTHKANNA CTEHA Ha
obBHBXATH) . An aa na

ened guI0CHCMeuenio:

- 3a0IA3Bae Ha CTeneHTa na 3alLiHTa Ha OORMBKATA
CPeULy A0CTBI A0 ORaCHH HaCTH, TIPOHUKBANHE HA Aa ce
HYIRAH TB‘hp}'l.Pl TENna 1 BOAA . 3anasbpa 3anaipa ce na

- apyiieHne npy 3aaelcTRAaHeTO HA CPe/CTsa 3a
yNpaBlieHHe, TPLiKKH, KIMOUANKY 1 Apyri -|  manAma HAMA na

- YRpexnaHHi, AOBSKIAALNN A0 HEpY1UaBaHe Hal ha Hama

RHO-NAORAMBHIAHI _}’I?UHJ]JGE'G Ha
COLOPLIAUCEHCHIO L Hsina Aa

QEIAAPUPARUNIA CHERMPUNECKT AROCH
AN HEOHUBIBOHE HA IB303AYHONHUNE
POICHIOSHUS 110 HOGBPXHOCHING 1 HPE3
Bu30VY 10O HPEQRUCARINIC CRIOTIIOCHI




E']35’&1.1'1;351'1‘0.!;61') nperoros Ne 13,0045/02.004

T TFHYEE o -
Pesyarami o1 mnnyBainere (HpoasaRenne): P T L(" p.8or iy
. . rare | SARSIO-
WMeron na Wsuenane | Hopma/ | PESVITAT 70 -
3MTRANE KpaTico onucainne na CLTRACHO Tpeann- M3uepeio / ¢
BT a ; § Hataona- YaeBagc-
CHITIACHD | HIICKBABETO / M3IMHTBAHETO KOay3a; canne: 1o rBopana)
KIAY3a BANG:
) : nalne
i 2 3 4 .5 6
5.4.3 LN 62271-202:07 3aumra Ha oxonnata cpepa or | 5.4.3 EN ‘
TOCASACTBHATA, WLIIKALH CC HA BLTPELEHH 62271-202:07
HOBpPEA .

Mo OOpnBKaTA € NPOSKTHPARE A2 M3NBNIABA
U3HCKRAHHATA 38 HENOMYCKAHE MITHUYAHE HA MAaCc/o
(MacneHa Baka B MACIO- 1 BOAOHENPOHILAEMO
HATILJEHEHHE 38 BCCKM OT ApaTa TpanchopMaropa ¢
obewm, npepnliasall 3a Beexl oMy ofier Ha ' ( '
MacnoTo s TpauciopMaTop ¢ MomHoeT 1000kVA)
o7 13paboTenHd B 3ABOACKH YCIOBMS KOMANEKTEH
rpancopMaTopel nocet ¢ feToNoB KOpHyC 38

BHCOKG/HUCKO HAnPeRen e H npeanassate Ha Aa
10UBATA OT 2aMLPCABANHE . H3nbngsa HAMLJIHARA aa
6.8 EN 62271-202:07 Buipewina nospesa 544,6.10)
EN
62271-202:07
Mo Maponapaiiata ¢LCTABHA  WAcT  KOMONEKTHH M
KOMYTAILMOHHN a11apaTy 32 BHCOKO HANPEKSHHE €
KOHCTPYHPaHA,  ITpOMIBEAEHA M KOMIUIEKCHO ,

wnirasa,  [lpeanpuetn ca  BCHMKH  MEpKH  3&
HAMANABARE HA BEPOATHOCTTA 34 HACTBABAHE Ha
BLTPELTHH MTOBPE/IH W/HAY 32 HAMANABAIE Ha PHCKA
OT THX KAY0 KOHCTPYKTHBHO €3 B3€TH MEpKH
OFpAaRHYMaBAllY  TIOCHELRMUMTE - OT  BBTPELIHH
noBpeAr W rapaHrupaugd  Ge30machocTra Ha : (
YILAHOMOLLEHNS  niepcoHan, (HauesxaHy  paboTun )
MEXBHIBMH, BHAMMO 3a3eMsBane, YCTOHUMBOCT HA
BB3RSHCTBIE HA BLTPELINH ABrH, HamhiuWe Ha
yorpolicTea 3a ocpoboicaaBane Ha hajsrabe H
YCTPOHCTRA 38 YNPABICHHUE N HACOUBAHE HA 1430801
NOTOK KbM HEOMACHA 30H#, HW3TIOI3BAHE H& 3AUIWTA
na TpancopMaTopa C KOMSHHALNES OT NPEAnasnTen
1 MOUIHOCTEH PajeiHHHTEN) H JIOKa3ano OTroRapa
Ha nefrre KpuTepys OT T. A6, NOcoueHB B
npeaoxense A na EN 62271-200:04  cnen
IPOBEAEHO  OT  NPOMIBOAMTENR  CTAHRAPTHO
H3IMTRAHE  HE  BRIABKEAHE  HAa  BLTPEIEHE
ENEKTPHYECKA AbIa ha Ja na

=M. 1IpH NPOSKTHPAHETO H M3ITHIIHEHHETO B 3ABOACKH e |
YCAORHA HA KOMAAGKTHHA TpaHC(OPMAaTOpeH NnocT
ci TIPeAnPMETA BCHYKM MEPKH 32 HAMaNfBaHe Ha
BEPONTHOCTTA 38 HACTHIIBAHE HA BLTPELLHH




Pesyarari 0T 942MUTBANETO (npoabiKeHe):
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.CTp, Yot 19

Merop na
HINNTRANE
CHLTAACHO
KaAAY3A

Kparico enucanine na

HIBCKBANETO [ NINWTBANLTO

Vizncxpane
CLIAAcHo
KIAY3a:

Hopma/
Tlpeans-
capne:

PEIVITAT
Himepeno /
Hadmonma-
BANO:

JAKJHO-
YENHE
{yaopne-
TBOPSBA)

name

1 2

3

3

&

nospean chrnacHo Tpuaoxenne A or EN 62271-
202:07 no oTHOLMEHHE Ha MPABHAHOTY HHCTARRPANE
8HICOKO
HANPEIKEHNE M BPL3KWTE BHCOKO Hanpexenuie ¢

iHa KOMYTAUHOHHHTC arapati 34

TpascpopmaTopa
6.8 EN 62271-202:07 KosmnieKTHaTa noacTaHUHS

(konnnexTen Tpanchopnmaropen noct (KTTD) 32
Bl’lCOKOin_‘.ECKO HEHPC}KCHHC) € WU3NNTAaHa B

YCROBHATE Ha AbT4, KOATO €& ObIKH Ha BhTPLIHHA
noppena (6.8 EN 62271-202:07 1 6.106 EN 62271-
200:04) 33 nexyTe Ha Kiack(rxawsgTa 1 ¢ Knac

fo sprpeiina ipra - JAC-AB 16kA/Ts

5.5 BN 62271-202:07 Obsuska

5.5.1 KN 62271-202:07 Meprure npefinpHeT pH
APOEKTHPANE H HINDBAHEHHE B BABOACKH YCIOBNS

Ha KOMIIEKTH NS TpatcopMaTopen noct ¢ 6eTolos
KOPRYC 32 BHCOKO/HUCKO Hallpexesne 3a nadarsane

HA BCARAKBA AedhopMalil, KOHTO MOI'AT Ag
HACTHIIAT MO BPEME Ha TPAHCTIOPT Ik NPH

NPEHACRHCTO, H3BLPLIBAHO CIIOPER HHCTPYKLUMHTE

Ha [POWIBOANTRNA, OTTOBAPAT HA HW3IACKBanyara

M. BezopacHuaT DOCTLN 28 3ancHcrpaie Ha
IPERKAIOUBATENS HA CTENEHH HA CHOTBETHIHA

Tpauccbop.ma'rop MJHS 33 NPOBERKY € CCHTYPEH Hpes

OTBAPAHE HA BPATA

. OxnakaaHeTo Ha napabDoTeHHs B ZABONCKM YCIOBHS

KOMIVIEKTEH TPAHC(OPMATOPEH NOCT ¢ DETOHOB
KOPHYC 38 BUCOKO/HHCKO HalpeskeHe ce
OChINECTRABA UPL3 eCTEeCTREHA BERTHNAIIWA

5,52 EN 62271-202:07 YerofiuusocT 118 OrpH

"~ MarepHanure, 0T KOWTO € w3paboTena oDBHEKATA
Ha IPOH3BENCHHS B 3aBOACKH YCOBHR KOMAJICKTEH

TpaHC(HOPMATOPER NOCT ¢ HETOHOR KOpnyc 32
BHCOXO/HIICKD HanpexeHne (Bononsizren 0eToH,
CTOMAHE H ANYMUHHIT) C& HeropHmy

544 EN
62271-202:07

5.5 EN
62271-202:07

5.5.1 EN
62271-202:07

552 EN
62271-202:07

n

na ca
NpeAnpHeTH

na

Ad
OTTOBAPAT

e e
OCHIYpeH

Da

NPEAITPHETH
ca

na

oTraBapaT

OCHIYPEH €

na

ua

Ja
R wade-
nenka 2

&

/12

Jia
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MerTon 1a
NIRATHANE
CHLTHAACHD

Kpartico onneanne na
U3NCKBARCTO / M3TIITBANETO
Kaaysa

incxsane
CLTAACHD
KAAy3a:

Ropan/
peann-
canne:

PEIVITAT
Hamepeno /
Hatmona-
BAHO!

JAKMO-
YEHNE
{yaoeae-
TRUPABA)

aalue

3

3

6

5.5.3 EN 62271-202:07 augurara cpenty Kopeaks H

YCTOHURBOCTTA CpeLiLy CTAPEeHe Ha 00BHBKATA
{cTomancteTOHEH MOHODIIOK) HA TPOUBBCAGHNUA B
JABOACKH YCRORHS KOMINEKTeH TpaHehopymaTapes
FOCT ¢ BETOROB KOPHYE 33 BUCOKO/HHEKO
HanpexkeHue, Hapaborena or Geron (MAN0N3RAH ©
BOROHNETEH DeTon 1o enelMpuKkatns, ceoficToa,
NPOHIBOJCTRO H OLEHEHO ChoTBeTCTBHE chiopeny EN
206-1 1 MHRHMATHA XAPAKTEPHCTHYBA KYOOBA
sxoer Ha Haruek 40,5 N/mm?) » merann (crosana 1
anyMuiini} ocurypeta, Upes H3MoN3saHeTo Ha
NOAXOASLIH MATEPHATI W Ypes HaHaCckHE Ha
NOAXCANIUH 3RINHTHY NOKPHTHSI CHOTBETCTEA HA
H3HCKBARKUATA

5.58.4 M 62271-202:07 Kanaun 1 spatH

5.5

Bparute Ha oGeHBKaTa Ha H3paboTenks B 3aBOJCKH
YCNOBHE KOMRNEKTEH TpauchopmaTopen nocT ¢
0eTOHOB KOPYC 332 BUCOKO/HHUCKO HANpeKeHe ca
RONCTPyHpani 1 u3paboreHy No HauuH
OcHrypssall 0baBenaTa crenen Ha 3alHTa Ha
OBBUBKATA, ROFATO Te CA 3ATBOPEHN

Benakn paTi Ha 00BMBKATA ¢a cHadJIeHH ¢he
CPEACTRE 32 3AKIIIOYBAHE

BpathTe Ha ofBHBKaTa Ha u3paboTenns B 3aBOACKH
YCIOBHA KOMIUIEKTEH TpancdopuMaTopet 1ocT ©
£eToOHOB KOPIYE 38 BHCOKO/HICKD HANPEKEHHE ce
OTBAPST HABBH HA BIbJl HE FIO-MATLK OT;

Bparure ca cHablenn © yerpoficreo, Koero ri
AbBKH HENOABHKHH B OTBOPEHO ITONOKEHHE

85 EN 62271-202:07 BenrunaunoHnu oTsopH

BenTunauponnyuTe oToopH (BEHTHIAUHOHNENTC
PEINCTKH) ¢a KOHCTPYHpani 1 u3paborens no
HAUPH OCHIYPSBALIL 3811a3BRHETO HA CLIATA CTEneH
Ha zautita (IP KOJ) 8 ChliATa CTENEH Ha 3alUTA
npoTiE Mesaunund vaapk (K ko), onpenenenu sa
ofsHprara R

583 EN
62271-202:07

554 EN
62271-202:07

:-"—

5.5.5 EN
62271-202:07

AR

Aa
ocurypssa

na ca
cnabnenu

20°

A ca
cuabuenn

lae

ocHrypena

= ““—’2“7

pits)

ocHTYpABa

cHabneHy ca

>90°

cuabpeny ca

ocHTypehia ¢

Aa

Ha

Aa

aa

Ea




Weron na
NuHUTBANE
CHITIACHO
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R

Crp. 110719

KparTro onncanue Ha
HINCKBAHETO / H3NNTBANETO
Kiay3a

Hsnexnane

CLTAACHD
KAay3a:

Hopma/
flpein-
canne:

PEIVATAT
H3mepeno/
Habmons-

BANO!

JAKAIL0-
YEHME
{yaosae-

THOPABA)
aalue

1 _ ' 5

3

5

6

5.6 BN 62271-202:07 Mpyrw ycrpoifctsa

»"—

5.6.1 EM 62271-202:07 Yerpoiicrea 3a WilMTBAHE Ha

wlonallkaTa Ha Kabeanre

KOHCTD)’I{L[HHTEI Ha srpanciata CrCTagHa qacT,
KOMMASKTHH KOMYTAUMOHHY anaparyl 3a BUCOKO
HanpeKeyHe, oCHrypasa BHIMOKBOCT 38 H3NWTBAHTS
#a KaCeniaTa H30AauHs HiH YCTAHQBABAHETO Ha
noppejx fez Pa3eliHABAHE Ha CHEAHHUTERNTC

Koucrpyrkinara Ha w3paborenust B 3aBOACKH
YCNOBUA KOMIEIEKTEH TpaHchOopMaTopent rnoeT ¢
GETOHDB KOPIIYC 38 BHCOKO/MUCKO HANPEKEHNE
OCHIYPERA BR3MoKNocT 38 Besonacenl ROCTHN A0
kabennure kyrud BH n/vnn po touknre 3a
y3nUTRANE Ha KabesiuTe 3a KOMYTAUHOIHHTE
anapath 3a BUCOKO HANPEXEHHE C Hest NPOBEeXAane
118 H3NMTBAKE HA U30nALATa ha Kabesie

5.6.4 EN 62271-202:07 Tabenkure ¢ npeiynpeauTe/ i

HEANNCH, HHCTPYKLUMI Ha NPOH3BORNTORS K Ap.
TaKHBa, ¢ KOHTO € cilabnena obpnpKaTa Ha
13paGoTEHUR B 3aBOACKH YCNQRHS KOMIIIEKTEN
TpatcpopMaToPeH NocT ¢ HETOHOB KOPNYC 38
BUCOXO/HHCKO HANPEKEHUE 10 OTHOWCHHE Ha
ChAbpKatie, [o TPaHHOCT HA HAHACKHE ¥ NO
YETHHROCT OTIOBAPAT Ha H3HCKBAHHATA

6 EM 62271-202:07 VisnnrpaHua 3a onpeneisHe Ha THiIa

6.1 EN 62271-202:07 VManuTeanuata 3a onpeachsiHe Ha

THTIA €2 NPOBENEHH BLPXY HATBAHD 3ABBPLICH
n2pabOTeH 13 3ABOACKH YCNOBHS HOMINEKTEH
Tpancdopmaropen noct ¢ BETOHOB KOPHYC 3a
BHCOKO/HHCKO HANPEXEHHE CLCTOAL C8 OT
npeAcTaBHTenHa KOR(HTYPalia OT ChCTABRY HACTH
{B35A¢ NPHAOKEHUETO, HEPaAsAeHHa HacT OT

HACTOH LMY NIPOTOKON)

5.6 EN

62271-202:07

5.6.1 EN
62271-202:47

564 EN

62271-202:07

6 EN
62271-202:07

6.1 EN
62271-202.07

na
QCHrypsiBea

hit
OCHIYpaBa

.

Aa
OTrOBAPAT

OCHIypiBa

ocurypspa

QTIOBAPHT

Aa

Ha

ha
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Pesyaratn o m3nnraanero (NpogbaRenne):
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wnnypane

Meron na
Kparko omsicaniie ua
CHIAACIO M3NCKBAHETO / H3NNTBAHETO

KIAY3a

Haexsane
CLTNACHO
Krayaa;

Hopna/
Hpenun-
canne:

PEIVIITATY
Hsaepenc /
Hatmona-
nang:

3AKIIO-
HEHHE
{yoonne-
TBOPRBAY
aa/ne

1 2

3

5

0

LA

CrneTaBHHTE YACTH B NPEACTABHTENHATA
KOHBUrYralpg Ha W3paboTen B 3aBOACKH YCAOBHA
KOMIieRTeN TpaBe(opMaTopes 1oeT ¢ BETOHOB
KOPMYC 3a BHCOKO/HMCKO HAl/esKeliHE CA AINNTAHN
B CHLOTBETCTBHE C HPHNOMNHMITE 32 TAX CTAHAAPTH
(845 T3 OF HACTOSULIS FPOTOKCN)

6.2 KN 62271-202:07 ¥lsnutpane na erexTplucckara

AROCT Ha H3onauisTta

6.2.1 EM 62271-202:07 ManuTeanng va spb3kiTe

RHCOKO Hanpemente (Bpr3kuTe MeKay
KOMYTalMOHHHTE ANapaTH BUCOKO HATIP&KeHNe W
TRaHcopsMaTopa)

Mannreanng na resy BPBH3KH HE C€ H3KHCKBAT
nopasH O6CTOHT&'PCTBO'[‘0, g TE €& H3MBLJTHEHK B
CHOTBETCTRHE C U3HCKBAHWATA € 1(616(')]151, B
KpaHLara, Ha KOHTG Ca CEBP3aiii THIIOBG H3NHTasy
H3BOAH Che 23CMERH CKpalN.

6.2.2 EN 62271-202:07 MznnuTeanns Ha BPLIKATE HHCKO

- panpexehne (Bppi3kuTe Mexay TpatichopmaTopiTe
H KOMYTALHOHHITE aNAPaTH HHCKO HaNpemeHne)

6.2.2.2 EN 62271-202:07 MmnyncHn uspbpskany

nanpexenns (Urase) npy obasero Uim,,= 8,0kV u
npr HaaMopeka BicousHa 200 m, Ha KOSTO ¢
NPOBELEHO M3NHTBARETO;

- MeXAY Beek (ha30B NPOBOJIHHK Ha FaBHara
BEPATE M BCHUKH IPYTiL NPOBOAHKLIN HA FIABHATA
BEPHIA M TE3H HA NOMOILHHTE BEPHTH CBbP3AHK
3AC/HO KbM 3a3eMETSIIHIA NPOBOAHUK, 38 BCHKS
HONAPHOCT TPH BTN, Apes naTepsan = 1s
HMTIYACHO Hanpesicese ¢ Jopaa Ha BLiHaTa
1.2/50ps, KV

6.1 EN
62271-202:07

6.1 a}, 6.2 EN
62271-202:07

6.2.1 EN
62271-202:07

622 EN
62271-202:07

42,6222
EN
62271-202:07

na

Jlaca
HAMBIHEHK

96

Aa

H3NBIHEHW
ca

HINBPIKA

Aa

na

aa
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Kparro onncanie ua
HICKBANETO / M3 TBANIETO
waysa

Hancxpane
CHLEGACHD
Knaysa:

Hopma/
Tipennn-
‘canne:

PEIVIITAT

Hamepeno /

Hadnioas-
BAIO:

1 2

3

3

JAKAI0-
YEHNE
{vaoBAe-
TBOPNBA)
nafne

6 =

¢.2.2.3 EN 62271-202:07 Tlpopepra Ha H30NAIUIOHHHTE

PA3CTORHHA 110 NOBLPXHOCTTA Ha H30halHATa

UsoiatstOHHKTE PASCTORHNS [10 TIOBLPXHOCTTA HA
H3ONAUMATA MEAY asH, MEAULY NPOBOJIHHUM Ha
BEPHTH € PASAHYHN HATIPEZKEHUS H AKTHBHN B
ACCTHITHH TOKOHPOROAHMY HACTH, NPX CTENEH Ha
3ANBPCABANG 2, OTFOBAPAT HA H3MCKBAHNATA

6.3 EN 62271-202:07 ManuTsade Ha nperpasase

6.3 EN 62271-202:07 Tpancdopamaropire, BpL3KHTE

BHCOKO HANPerKeHRe H HUCKD HANPSKEHNE K
CHLOPLKEHHSTA 3@ HHCKO HATIPONEeIIHE DLE
BLTPEUINOCTTA HA O0BHBKATA OT KJAC [5na
n3paboTenns B 3aR0OACKH YUIIOBHA KOMIMJICKTEH
rpatcdopaparopen noct ¢ SeTeHOB KOPHYC 3a
BUCOKO/HHCKO HANPEXKEHHE W3/DPAAT HINNTBAKE 38
onpeeasne PEBHLLEHHATA HA TEMIIEPATYPaTE

6.3.1, 6.3.2 BN 62271-202:07 Wznutsannara Ha

nperpasane Ha TPAHC(HOPMATOPHTE, HA BPBIKHTE
BHCOKO HANPEKEHNE H HHCKO HANpeKeHHe 1
CLOPLACHHATA 32 HHCKO HANPEKEHHE Ca NPORSACHH
€IHOBPEMEHHO HAZ HHBOTO Ha TEPENA W ca
HIBLPIIEHH CBITIACHO K3HCKBaBHATA Ha T.0.3.1 1
1.6.3.2, B T.U. YCHOBHS H& HITHTBAHETO,
!]pliC'}:ﬁ,l[HHS}BHHE KbM 3aXPDaHBaAHETO, BHJL Ha
3axpatpane, NpHAArane Ha HINHTBATENHHTE TOKOBE,
fIOCAE0BATENHOCT HA HINUTBAHE, TEMIICPATYPA HA
OKOJIHATA cpesa (Ha Bu3ayXa HiBLH obBHBKaTa) 0
T.H.

6.3.3 EN 62271-202;:07 Mavepeny nperpaeaids npu

TeMnepaTypa Ha BL3AYXA H3BEH ODBHMEKATA NpE3

NOCASHHATA YETEBPT OT NCPHOAA HA I3NHTEAHETO
0 0

tee1=18.9 'C 1 =198 "C na:

6.2.2.3 EN
62271-202:07

4,105 6.1 b),
6.3 EN
62271-202:07

6.3 EN
62271-202:07

6.3.1,6.3.2
EN

62271-202:07

6.3.3.1,6.3.4
EN
62271-202:07

Aa

it}

na

na

Fikd

Aa

A&

na
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Meron na
HINHIBANe
ChiIACHO
Kaay3a

Kparko onucanne na
nIUCKBAYETo [ IINNTRARETO

Hancxpane
ChINIACH)
Kaaysa:

3

Hopma/
Hpeann-
caipme:

PEIVIITAT
Hamepeno /
Haémona-
BANO:

3AKIIG-
BENNE
{ynooJic-

TBOPARA)
haime

3

§

0

6.3.3.2 EN 62271-202:07 Tpancdopmarop, H38bH H BLl
BLTPELBHOCTTE Ha odBHBKATA:

o rtpancthopsatop 1

~ Ha OXJIOKAAILATA TEUHOCT (MacnoTo) B
rophuTe croese (0e3 obeusra), K

- Hd OXNAMAANATA TEHHOCT (MACHOTO) B
ropuauTe cnoese (cne obruska), K

- paZIHKA OT 1PErPHBAHETC Ba MECIOTO B
TpaHciopsiaiopa B 06BHBKA 1 Ge3 0bBHBKA,
K, He noseve ot

o FpaHchopyaTop 2

- Ha OXNKAGATA TCHHOCT (MACAOTO) B
ropuuTe cnoeee (De3 obBHBKa), K

- Ha& OXJWKAALLATA TEUHOCT (MACTIOTO) B
ropunTe cnoese (Cwve obenekal, K

- PA3MNKA OT NPerPABAHETO HA MACHOTO B
Tpanc@opmaropa B 00BHBKA M He3 0GBUBKA,
K, 11e nonete or;

6.3.3.3 EN 62271-202:07 KomyTanaoHHu anapaTi
HHCKO HaNpemreHue:

- KOMYTaLHOHHITE aNaPaTH 38 HHCKO lanpexenye,
TIPH OTBOPEH LIMHOCLEARAUTEN, PH
KOHLEHTPHPAHO HATOBAPBAHE HA YETHPI OT ACBETTE
BEPHIH € TOK ChOTBETCTRAIL HA 00ARSHHS TOK 1A
nipeanasuTennte (400A), MOHTHPaHY BLE
BEPTHKATHHTE TPHIONIOCHH NPERbeBaY —
paseiBMTeny H ChOTBETHO TOK HA BXOAA
CHOTBETCTHALL HA ODABCHUS TOK HHCKO HarlpexenHe
na TpaHedopmaropa (1443,38) (npi yenosna
CTOHHOCT Ha 00SReH KoediUneHT Ha
enHospenernoct 0,9)

O KOMIUIEKTHOTO KOMYTAUHOHHO YCTPOHCTBO 38
PABHPEASIEHHE H YTHIaRIEHHE 38 HHCKO
HanpemeHHe KbM BTOPHYHATA CTpaHa Ha
Tpanchopaatop |

- KJIEMY 38 BBILWNT H3GNHPank APOBOJAHKUH, K

- BPB3KHTE HHCKO Hanpexenne, I

6.3.4a) EN
62271-202:07

6.34cynd)
EN
62271-202:07

38,7

72,8

14,1

59,0

73.3

aa

it

pit:

pik:!
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PesyiraTi 07 33NNTRANETO (pombsRenne):
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Crp. 150719

oy | 3AKMO-
Meron na Wancpane | Hopma/ | PESVITAT |70 e
nnIuTBANe Kparko enmcanne na chrazseno | Xipemmn- ':;“’Gepe":’ (0B Ae-
oy T . o - abmona- S
CHIIACHO HINCKBANCTO / M3IMITRANETO Kany3a: catme: TRopREA)
KAAY3A BANO
’ nalne
1 ) 2 3 4 5 6
- Oprani 3a PHUIO 3aeficTaHe ¢ H30AIHORHA 634 c)ud)
NOBBPXHOCTH, K EN <25 19,3 Aa
62271-202:07
- ROCTBLHHH BBLHWHY 00BHBKH C METATIHH
nowspxHoeTH, K <30 18,9 ua
O KOMNIEKTHOTO KOMYTALHOHHO YCTPOHCTBO 32 -1
pasnpeneneHiie i yHnpasnenie 3a HICKo )
HANPEXEHHE Kb BTOPHIHATE CTPaHa Ha
TpancpopyaTop 2
- KNeM 3a BBHILHY H30MHPARE NposoaHnin, K <70 52,0 na
- BPB3KKTE RICKO nanpexkenne, K <50 43,5 Aa
- oprasH 3a peyHO 3aﬂeuc13ane ¢ H30NRIHOHUH
nopbpxHoeTH, K =25 19,4 na
- JIOCTBIINHK BLHUIHH 00BHBKI C METANBH
nosbpxnocTH. K . =30 19,0 na
6.3.3.4 EN 62271-202:07 KomyTauMoHHH anapartH 6.3.4 b) EN
BHCOKO HANpEHKEHUE! 62271-202:07
- KAGMH 1A BPB3KMTE BHCOKO HATIpeKeHHe, NpH
raxpaHBaHe Ba TPaHc(opMaTOPHATA BEPHIA C TOK
npesnitagail O0ABEHHS TOK BHCOKO HANPEKERIE HA
Tpanchopnmarop | (28,87A) rocTaThiHo 32
oTyNTaHe #a obseHUTE 3ary01 Ha npaseH XOJA Ha
tpanchopmaropa (1700W), K: <60 43.6 na
- KIENH 118 BPL3KHTE BHCOKO HAlpexeHie, npH
saxpaneane 1a TpancdopmaropHara eepnra ¢ Tok
npesnuwaBaly 0GABEHHS TOK BHCOKO HATPOKCUHE HA
tpancopmarop 2 (28.87A) pocyarhuHO 38
oTuMTane Ha obasenuTe 3arybn Ha npasen X0/ Ha '
Tpasicdropmaropa (1700W), K: - <60 439 Ja
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(Brk Chille u T, 5.5.1 o7 Hacrosuma nportokon) | 7

HOYHCTRANE A BEHTHIALMOHHUTE OTHOPH
(BEHTHRALNOHHH pelleTKI)

7B'b3h10mli0 e

I ’ . 3AKIO-
M_CTM na _ Visnexsane | Hopma/ | PESVATAT | 00 0
Himrrale }{]?ﬂTKO OHNHCANKE HA CBTTIACHO Hpe,ﬂﬂlio ILsmﬁepenoi (vmosnc.

SN : -+ - AFTTE -p AGI0 M5~ JENES
CHIAACHO H3NCKBAHETO / H3NNTBAHCYO raAyIa; canne: Bano: TROpNBA)
a7 r . .
Raayan - nalie
1 y; 3 4 ] )
6.4 EN 62271-202:07 I nasHuTE BEPHIH, BIIIOYHTENHO 6.1¢), 64, 4.5,
BPBIKHIC HYCKO HANPEKEHHE H BHCOKD 4.6,4.7 EN
HANPEKEHUE H 3a3eMABALLMAT NIPOBOJHNUK Ja 62271-202:07
KOMIJIGKTHATA NOACTANNHS (KOMIIIEKTEH
Tpanehopmaropen noct (KTT1)) 3a Bucoko/Hiicko
HanpeAeHne) ca H3NHTAHH 38 KPATKOTPaeH
H3MLEEKAH TOK H 38 BLPXOB H3NLKAH TOK B
CHOTBETCTEHE ¢ H3HCKBAHHATA HA TO3M CTARAAPT Aa aa na
BH 3abe-
newa )
6.8 EN 62271-202:07 dyikumonaniu u3iireanig 6.1 d), 6,5 EN
. 62271-202:07
="'~ llposepka na Bh3MOKHOCTHTE BLPXY H3PAGOTEHHS 1 "
3aBO/CKH YCAOBUS KOMIIEKTEH TPAaHCOpMaTOpeH
nocT ¢ GETOROB KOPITYE 38 BHCOKO/HHCKO )
HANPEKeHHe 1a C6 H3BBPUIBAT BCHYKH HEOBXO0MITMH
npeinucatv AERHOCTH H AeHTHOCTH CRLP3ANM ¢ aa e
paboTaTa 1 OAABPIKAHETO HA CLELKS BLIMONHO
- pafora ¢ KOMYyTAUMOHHKTE ANAPATY BL3MOIKNO € fia
- MENSBHHMHO JBHIKEHIe Ha BPATHTE BB3MOIKHO € Ha
~ NPOBEPKA Ha TEMIEPATYPATA M HUBOTO Ha
MACJIOTO B TpaHChOPMATOPHTE BLIMKHO ¢ aa
~ MPOBEPKAE 38 UIMEPBATCANKTE YPEIUK 34

HanpexeHne BB3MOIKHO © Jla
- NPOBEPKA HA BLTPELUHKA 3a3CMHTEAEH KOHTYD BB3MOIKHO € aa
-~ y3nuTBaHe ua kadenute (RUK cBiMO ¥ T, 5.6.1 oT

HACTOSWHA 11POTOKOAN) BLIMOIKHO € Ja
- CMAHA Ha PeAnasHTeNH (KoraTo ¢

Heobxomnao) BB3MMKHO € aa
- sanelicTBaAHE HAE NPEBKIOYBATENS Ha T

OTIIOHEHHATA Ha ChOTRETHUS TpaHchopMaTop e

BLIMOMKHO & na

- .
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MeTon na

BITUTBANC

£LrIacno
KIaysa

Kpatro oricanie Ha
HIHCKBARETO / H3NNTBANETO

Mzncxpane
CRENACHO
Kaaysa:

Hopnia/
Hpearm-
cane:

PEIVJATAT
Hawepeno /.
Habmona-
BANO:

JAKIO-
YEHHE
(yaoBne-

TBOPANBA)
HAalue

1

Z

3

5

6

10 EN 622731-202:07 Iparkna 3a TpaHcnopT,
MOHTHpaHe, paboTa, NOAAbPIKAHE H IPKRKAIOYBAHE
HA EKCNITIOATAIOHHHE CPOK

WHerpyRUBATa HA NPOH3BOANTENS Ha W3paboTeHns
B 3ABOACKH YCIIOBHS KOMIVIEKTEH
TpascopraTope nocT ¢ DETOHOB KOPIIYC 38
BHCOKO/HHCKO HANPEXeHNE CLOTBETCTBA HA
HIHCKBAHHATA

MHeTpyKUNATA HA MPOH3BOANWTENS CHALPKA
HHGOPMANKA CLRAACHO 0DINTE H3NCKBANNA
OTHOCHO!

ofaBeni JAHHN H XaPAKTSPHCTHRY
KONCTPYKTHBHH XaPaKTCPHCTHRY

YCAOBHUA [0 BPEME Ha TPAHCHOPT K
CbXPaHeHHe

H3MCKBAHMA M YKA3AHHA.38 U3 PAKRAHE —
PasONAKOBANE, MAHHIYAHPAHE PPH NOASMHO-
TpancnopTHi patoTy, craobapane, MOHTAX U
OKOHUATENEH NPEINEH K APHEMAHES

MAHCKBAHHA W TPaBHIa 3a 0DCIYKBaHe, B T.U.
OfiHCANHE Ha NPEANPHETHTE B H3PalboTeHHS B
3ABOACKH YCNOBHA KOMINAGKTEN
TPARCHOPMATOPER NOCT ¢ BETOHOB KOPTYT 33
BHCOKO/HHCKO HANPEIKEHHE MEPOTIPHATHS
CBLP3AHN C XAPAKTEPHOTHRHTE 32
Be30MACHOCT i CNHCHK Ha BCAKAKBH
CTIEEHHAHN CPEICTEA HIH HHCTPYMEHTH 3a
11enHTE Ha Be30NACHOCTTA K HHCTPYKLUMH 34
TAXNOTO BOA3BARE, MHCTPYKIIHK 338
ofcavRBaHE HA BEHTHAALNSTE,
GAOKHPOBKMUTE ¥ CPEACTBATA 38 JAKMIOHBANE

PBROBOACTEO 3& NOAALPIKAHE
HH(!)O]JMBLIHH 3a !363!'11069333}16, peLRKNHpane,

I H3XBDBPIAAHE HA KOMNNEKTHATA NOACTAHUHA
CNEA Kpas HA CKCNN0AaTAUNMORHNA KHBOT

10 EN
62271-202:07

na

CHOTBETCTBA | CLOTBCTCTRR

A
CBALPIKA

CLALPHKA

ChilbOKA

CLABLINKA

ChJVLpPIKA

ChOLNKA

ChABDNA

4“14'
e
1 THRARKA
;_‘./ /c‘— H?’l

pit!

la

a

Ha

ha

Aa

na
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T
Pesynrary o7 s3urTaneTo (npnaoskenne): I

Jadeacuicn: .

1. MspursannsTa 38 KpaTkoTpacH H3ibPIKal TOK T 32 BLPXOR H3RDPAKAH TOK HA MABHITE
BEpATH, BKINOUHTENRO Bpb3kuTe HH w BH n na sazemspawara Bepura ca nposejienn
OTICHHO W PE3YATATHTC OT TC3H W3ITHTBALMS ¢4 IPEACTABCHH B OTAENEH IIPOTOKOL.

2. ManuteaneTo B yCIOBMATA HA JABrA, KOATO €& ABAKH HA BLTPCIUNA NOBPEAA B
0OBHBKaT2 Ha KOMYTAUMOKHRTE alapaT¥ BHCOKO HAMPEKCHHE ¥ BPBLIKHTE BHCOKO
HalpeXenne Ha KOMIIGKTHATA NOACTAHLNMS 3a MEAHTE Ha KIacH(pHKaNugra H ¢ Knac
no BeTpemnA gbra - IAC-AB ca IpoBeieHM OTHENHO W pPesynrarure OT yesu
V3MUTRAHUS Ca RPCACTABEHN B OTACNEH TPOTOKOI,

Crinenie na KPUTHUHHTE CBOTABHA YACTH 1 KOMIUICKTYBAILN M3AEANS HA
N3NHTAHATA ApeicTaBuTenna kouwpurypauns ua nzpaGoren B 3aBojcky
yeaoBust xomilexten Tpancopmaropes noer ¢ GeToHOB Kopnye 3a
BHCOKO/MHCKO nanpeikenne or cepun FI, ran BKTIT 2x1000kVA, 20/0,4kV, ¢
phabpnuen No 1020/2013:

ZRED

- 0OBHBKA ¥ xnac 15 - cromanoberonen monobiok (n3110/136a0 BOAOITETEH BETOH
10 cnenndukauns, CROACTBA, NPOH3BOACTBO H OUEHEHO choTsercrrre cnopen BIC EN
206-1:2002+A1: 2006+ A2:2006+NA:2008 1 MunuManua _xapaKrepreyHuBa Kybona sxoct
Ha Hatiek 40,5N/nmm?) ¢ TOIUIOW30HPAHY BPATH 38 J0CTHA KbM PALPCHCIHTENHHTE
Ypendn CpeaHo HanpexeHue, BPATH 24 AOCTHI KLM PASHPENCIHTENHA Ypenda HICKO
HanpeKeHUe ¢ BEHTHNAUKOHHY PEIVETKE B IONHATA YACT ChC CreiuaneH npodun 4 ase
CPEMYTTONMKHY  BPATH HA OTAEICHWETO 34 TPAHCHOPMATOPHIE ¢ BEHTHIANHMOHIA
PeIIETKH ChbC ClelMalen NPORHI OCHTYPABALIN OXIAKAAUE T TPaichOPMATOPHTE;
XepMeTH3Hpall mpexoi npes crena mapka: Hauff lechnik, cepus HIS 150 Evo snap-in
system, HIS 150-E-K 1 HIS 150-D3/60-KS 3a 1<'t6ejm C JIHaMeTH? HA NPOBOAHEKA OT 32
20 58 mm;

- ienicenHa kabenna rnasa 3a KPY,  yssop tpado - mapkd: Euwromold, un: K158 LR,
EN 50181:2010; '

- lencena xabemia rnasa 3a KPY, sxom-maxon - mapka:  Siemens, T AKE20/630,
EN 50181:2010;

- Ienicenda xabenna miasa 3a Tpascdopmarop, Bxoa Tpado 20 ¥V - mapka:PFISTERER,
TiN: Connex, pasep: 0, JEC 60840;

- wencenya kabenna riapa 3a TpaHcdopmarop, usxon tpago HH - mapxa: PFISTERER,
THH: KNeMa 3a 4 kabena, pasmep: M42x3 u nsonupaiy kanak, DIN 42530;

- KOMMUEKTHO KOMYTaIIHOHHO YCTPOHCTBO 3a pasnpeneicHie M YNpPaBieHWE Ha CpejiHo
HAIpEXCUHe (MOAYD "H3BOJ OXpaHa Ha Tpancopmarop-rkabenen usson "Bxon/Msxon'-
kabenen usson "Bxoa/M3xon'-u3p0x1 oxpana Ha tpancPopmarop”) EHEMIENS tun 8DIH
- TRRT, roguia Ba npowssoncetse 11-2012,  cepwen Ne CV837898-000040/003,
SI6-3.0kg. 150kPa  24kV - 630A  200A 50xV  125kViomsope 16kA/1s 40kA EN
60205-1 N 62271-1/-102/-105/-200 :

- BUCOKOBONTOBH BHCOKOMOMIHH NPCANA3HTENH (33 3aWiTa Ha Tpaucdopmaropure)

: ) , Germany, [:i1: 1 Part. No 3000613.40 10/24kV 40A- 63kA 140A 106W IEC
602821, 442mm 80N DIN 43625 '

P
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. IER T
PesynTaTi o7 wITsanero (Mpuaokenne-npoksRenne): BRI U NIE

- kaben CHROB cpeiHo HanpexeHie ¢ HallbxHa BOJOYCTOHUNBOCT, XLPE szonanus n Al
siatna UofU - 12720 kV NA2XS(F)2Y 1x50mm® DIN VDE 0276 gact 620 u HD 620 81

- MaciieH TpaHcQopMaTep TPHPAICH XePMETHIRO 3aTEOPEH (3 PasIBHPHIENCH Chl “Jlenmu
Tpado” EOOJI, Buirapus, Tin "Dx-Eo”  No 204028/2013 1000kVA  20/0.4kV
(20£2x2,5%)kY 400V S50Hz  36,08/1804,22A  Dyn5  ONAN Pe=1700W
P=14800W  Upo=6% 1EC 60076 BJIC 3067-7

- Macfen TpancopMarop Tpadazel XEpPMETHUHO 3aTBOPEH Oe3 PasuBIPHTENCH ChA “femn
Tpado™ EOOM, Buarapus, tun "Dx-Fo"  No 204029/2013  1000kVA  20/0,4kV
(00+2x2,5%)kV 400V 50Hz  36,08/1804,22A  Dyn5  ONAN Po=1700W
P=14800W Uy =6% 1EC 60076 BUC 3067-7

- NIpeKbeBaY — PAsCIMHITEN (38 MHMHOCDEANHWTEN) ~ BEPTHKANCH TPHIIOAIOCEH IPEKLeBaY -
paseaunnren PRONUTEC e Brpafgedu cTonseMy npeanasnteny - 1 Opofi: BTVC-D

3D ACIB 500V 1260A U; 1000V Uiy 20kV  SOKA EN60947-3 €€ ¢
apeanasnteny (narvponn) FEDERAL, Tirkiye G rEpERAL ran 9CF-BG000-0630
tonopasmep NH 3 Py = 42,0W  ¢he CTOISICMH BIOMKKH 1260A (2x630A) 500V~
120kA; ol/eG; € BN 60269-1

- ', H ‘
- TPHAOJIOCEH ABTOMATHYEH TipeKhepay  (2x1 Op.) Sc!t?ﬂﬁﬁlgke;‘: Compact NS 1600N

3P 690V 1600A Uiy 8KV U; 800V 7 19,2kA/ls 50kA EN 60947-2 Ce

- BEPTHKANHW TPUDOMOCHE IPEKLCBAY-Pa3eMBNTENN PRONUTEC =1 ¢ BIpajicHH
cTomseMy HpenmasHTenn-2x9 6pos: BTVC-DT 3P AC-22B 500V 630A U; 1000V
Uinp 20kV - 50kA  EN 609473 €e ¢ npeamasurenu (nasporn) FEDERAL, Tiirkiye
SEDERAL, unopasmep NH 3 mim 9CF-BG000-0400 P, =31W  400A; 500V~
120kA; ol/eG; &€& EN60269-1

- kaben cHnoB HHCKo nanpexenre ¢ PVC usonanns u Cu sxuna 3a Uo/U - 0.6/1 kV - NYY
1x300mm?  (3x(4x1x300mm>)+2x 1x300mm?) DIN VDE 0276 uacr 603, HD 603 §1

-+ xaben cunor Hicxo Hampexenne ¢ PVC nzonanus v Cu xuia 3a Uo/U - 0.6/1 xV -
HO7V-K  1x150mm?  (3x(5x1x150mm?)+3x1x150mm?) DIN VDE 0276 yacr 603

HD 603 S1
- ToXOBY TpauchopmaToph npoxonnu (2x3 6p.) Sc%rge;gﬁf 1250/5A LO/SVA
EN 60044-1 '

- xabenen kanan LHD 20x20 EN 50085-1

- OCBETHTENHO TANO BiarosanmTeno (2x16p.) 220V 50Hz 60W EN 60598

- IO 38 HETOUBMAXNA eneKTpiiccka unctanaisn  an JIKOM - ex.l 250V 16A
BJIC EN 60669-1

- eJHONOJIOCEH BLIYIIEH aBTOMATHueH Npekhesay (2x2 6p.): SC%”E%‘E%’%Z’ iC60N
Ci6 1P 230V~ 16A 6kA EN 60947-2 '

- eIHONOIIOCEH BL3AYIMEH aBTOMATHYEH lpexbesau - (2x1 Op.): Sc!f:?nmee!ﬂfeif 1C60ON
CI0 1P 230V~ 10A G6kA EN 60947-2

- TPHITOMIOCEH BL3JAYUIEH ABTOMAaTHYeH ﬁpemacsaq - (2:\"'1 6p'.): ‘ gc!ﬁ‘eﬁ'ﬁﬁf iCO0N
C6 3P 400V~ 6A 6kA EN609472 L€ /\

« = BETCPIRATHBHO H3NLANCHIC
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IIPOTOKOJI OT TECT
Ne 11947

KIUEHT:  ®OIIKAB AJl
V1. , Komarescko uioce” Ne 92, 4004 ITnoBaus — FBIATAPHA

IIPOU3BOAUTEI: ®UIKAE AL
V. Komarescko woce” Ne 92, 4004 [nospus — BbITAPHA

TECTBAH 20/04 kV BeToMHH KOMIIEKTHH TpanchopMaTopHy NOACTAHIKH
NPOAVYKT: it MBTIT 1x1250 kVA

CTAHJAPT 3A IEC 62271-202/2014
CHPABKH:

L —

W3BIHEH TECT: Tect 3a NPOBEPKA HA BL3IEHCTBHETO HA BHIpELIHA m:f‘a\ ,




JATAHA 18.08.2014 r.
HPOBEXJAHE HA TECTA:

PE3VYJITAT OT Venemen
TECTA:

Hpomoronvm exnouea 9 cmpanuyu u e cocmasen 6 4 exsemnusapd, om koumo exzemuanp 1
ocmasa sa aabopamopusime, a exsemuaapu 2, 3 u 4 ca 3a kavenma.

TEXHRYECKH OTI'OBOPHHUK PBIKOBOIUTEJ HA

HA JABOPATOPHA 11O BUCOKO HA JJABOPATOPHS 110 BUCOKO

BOJTOBA EJNEKTPOTEXHUKA BOJTOBA EJEKTPOTEXHEKA

M. Unne Coopa K. Koncrantus Sluey

moanuc He ce verte/ /noanue He ce uete/

Opanen neuaT Ha NaBoparopusTa 38 BUCOKOBOATORA €EKTPOTEXHKKA, Kpalioa (

JATA HA B3JABAHE: 04.09.2014 r,

1. Pesyntmamume ce OWMHACAM CAMO 30 IMECINGAHUSL RPOOYKAL.
2. Ilybnuxysanemo wnu 6b3npPOUIGEICOAHEMO HA CLOBPICAHUCINO HU HACMOAUUA
HPOMOKOA HOO KaKkeamo u 0d e (opma, ¢ usioyenye (HomoKonupanemo Kamo ysno,
He ce paspemasa 6es nUCMEHOMO Co2IacHe HAd ROOPU30EAEHUEMO, KbM KOEHO
npuHaonescy 1abopamopusng.
Konue 2/4
NPOTOKON OT TECT Nt 11947 Crpanyua 2

Coabpiranue

1. Maentuduuppane Ha npoaykTa

2. TexHUUECKN XapaKTepUCTHKH, NPOBEPIBAHH C TECTA
3. Ilporpama 3a npoBexpaHe ya Tecta

4. OTroBOPHH 33 NPOBEXKLANE Ha TeCTa

5. HprebeTsany npH NpoBEXAAHETO Ha TeCTa

6. JlokymenTauus KoM NPOTOKONA OT TECTA

7. JlaHHA OT KOHTPOAHO-H3MEPBATEIHATA BEPHTa
8. CrofinocTh, ONy4eHH NIpy TecTa

9. Pesynraty or Tecta

QoTtorpatmu

HYeprexn

Ocuunorpamu
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Konue 2/4
NPOTOKOJ OT TECT Ne 11947 Crpannua 3

1. WIEHTHOHUIKPAKE HA IPOAYKTA

TTopcranums MV xomyratop or CHMEHC
Tun MBTII 8DJH
CepueH HOMEP/TOLKHE 1103/2014 r.
Howmep Ha gorosopa: 705.2 /8792 /27.06.2014 .

JlaTa Ha nofyuaBaHe Ha mponykra:  18.08.2014 r.
CoCToAHNE Ha MPOAYKTA JIPU TIONYHaBaHe!

Hos
Ueprexu: Bubkre cTpaHuLia 7
IIpoussodumensm nomebpucOAsdy, e Mecmeanusm npodykm e Hpouseeoer 6 CHoMBEmcnge
¢ wepmedicume, KOUMOo ca npedocmasery 3a apxued na JIabopamopusma no GUCOK0GON06A
eAeKMPOMEXHUKA.
Hacmosuusm npomoxos om Meci ¢o0Bpaicd camo RPeOCmasmentu epmedicy, nodbpan
om Jabopamopuama no GUCOKO8ONNO8A ENEKMPOMEXHUKA.

2. TEXHAUECKH XAPAKTEPUCTHKH, YCTAHOBEHM OT ITPOU3BOAMTEISL

IMopcranuus MYV komyrarop

HoMHHaTHA MOIIHOCT 1250 kVA -kVA
HomuuanHo sanpexenye 20/0.4 kV 24 kV
HomuuaneH Tok -~ A 630 A
HoMuHanHa secToTa 50 Hz 50Hz
HomunasneH AoNycTHM KpaTKOTPaeH TOK

- MHKOBA CTOHHOCT 40 kA 50 kA

- edexTysHa CTOHHOCT 16 kA 20 kA
HomuHdanua npojbMKATEAHOCT Ha KbCO
creauHente () 1s ls
BrTpeitieH TOK NpPH KbCo CheAuHeHe 16 kA 16 kA
HompHATHA MPONBLIKUTENHOCT HA TOKA NPY
KbCO CheiMHeHHe 1s s
Knacuduxauus cnopen MexayHapoaHRA A -

koucTanTcku xomurer / 1AC/
3, IPOT'PAMA 3A IIPOBEXIAHE HA TECTA

3.1. Tecr 3a kanuGpupane Ha Tpudasos TOK

3.2. TecT 3a IPOBEPKa HA UIAPHKIMUBOCTTA Ha TPHPasopa BATPELIHA Ibld BLE BPB3KA C
knacndukanuata IAC-A

Ha fzcnemme NpH BXOA4 ce NoAiaBa TpH(as0BO HANPEKEHHC UPes [bBKABH MEIHH kabenu 3x185
mm”. .

TecraainTe napaMetp 6axa: Ip =40 kA, Ik=16 kA, tk =15, f=50Hz, U=6kV




KomOuuupanuTe BepTAKaiHKM W XOPU30OHTAIIHA HHAUKaTOpH DAXa pasnoNoxeHH Ha

pascroanue 300 mm npea u orerpann Ha MV (cpenHosontos) komyratop. Bpatnte na MV
OTASNEHMETO Ha NOACTAHLMATA Oaxa oTBopeny, ObpasysaHero Ha AbrarTa Oetle CTUMYJIHMPAHO
oT MeJiHa xuua ¢ 0.5 mm auaMeTbp BhB BRTPeHOCTT Ha MV koMyTaTopa B pesepsoapa.

4. OTI'OBOPHH 3A ITPOBEXKJAHE HA TECTA: unx, Karanua Jlobpea
5. IPUCDHCTBAJIA IIPU 1IIPOBEXXJAHETO HA TECTA: --

6. TOKYMEHTAIIZA KM IIPOTOKOJA OT TECTA:

Ocuunorpamu 2; Tabnuuu 23
®otorpaduu 3 Yeprenu 1.
Komnue 2/4
NTPOTOXKOJ OT TECT Ne 11947 Crpanuna 4

7. WBIIMTAHHUE 3A BL3AEMCTBUETO HA BLTPEIIHA JIBI'A
7.1 laHHH OT KOHTPOJHO-H3MePBATE/IHATS BEepPHIra

TFSTING AND MEASURING D!AGH;W

[ W JC
QDo A .
R «—LQIR) v, W] TR
2 T - - o Wl ¥ sl 5w
tA S P{::)—‘ ' 3 A
Lob % ! £
E-“l—i“’ *@*/ o v ~{0 hv--ﬂ-w?--?-‘ﬂi'
\ ﬁR o MR
& (63 R Ul gt 1
2 ,-LC - w0
U T I
P i P
H ~Power transferme C ~Cunecitor
G Shorteire st generaiarl R - Resistor .
83 -GiY circuit breaker R ~Shock step un trensformer 7 (
il -128 pretection ooyl breaker 1 ~-Shock sten down Lronsfyrmer
Sc¢ bRV ma«ing switen A ~MB -Lleasuring points 1
Sk 124V aking swilch 0 -Apperotis to be tesled
Rp - % ~Fecclers X -Short—¢ reuit

JAVATPAMA 3A TECTBAHE M 3AMEPBAHE

T - Cunos tpaucdopmarop

G - Feneparop 3a KbCO CheAHHEHHE

ik - 6 kV npexncpay

Ip - 12 kV 3amuTen npexscpay -
Sc - 6 kV HopmanHo ¥3KMOYBAaL npem:c;aaq
Sk - 12 kV popmanuo H3KIOUEH | NPeKBCBaY

f',"

Xr—Xi - peaxropH o

21t




C - Kongensarop

R - CblpOTHBIEHHE
TR - TTosuuasany TpaHcGoOpMATOP
TC - Tlonmxasain, Tpanchopmarop
M1 M8 - Touxu Ha 3amMepBaHe
0 - Anapar, NOANEXal) Ha TECTBARE
K - KBco cheaunenue
Bpoii dhasu 3
3axpaxpaye / cCBBP3BAHE G3/A
TpaucdopmaTop / KoeduHEHT TC4,5,6/1.07
3azeMsaBaHE axpausaye
{. anaparypa YycTa 3a3eMABAILA BPh3Ka
( Peaktop mQ 133
Koeduunent Ha MOLIHOCTTE < 0,15
M1 — Tok o speme Ha Tecta — Hamorku Poroseku 50 kA/V
M6 — Hanpe:xeHne 1o Bpeme Ha TecTa — JCTHTEN Ha Hanpexenneto 50 kV/50V
M8 -- Crcrema 3a nprobusane na gamiu TRAS 1: 16 Guta, 16 kauana

Komue 2/4
IMPOTOKOJ OT TECT Ne 11947 Crpaunnna 5

7.2. CroiiHoCTH, TIOJY4eHH IPH NPOBEX/IaHe HA TeCTa
Cro#iHocTyTe, TIONYUEHH NPY IPOBEXJAHET( Ha TECTa, €4 NPEACTABCHM B Tabmuua 2.

Tabnyia 2
Ocuunorpama | Ugs Ipr I AUgs
Ne Ust IpS Iin fy Iicp. AUst 3aBenexxu
{ Ui | Ipr ler AUrg
( kV] | [kA] | [kA] | [s] | [kA] V]
87537/2014 6 41.1 16.3 - Tecr 3a kanubpupane Ha
6 - 16.1 | 0.18 | 16.20 - Tpuhazor TOK
6 -~ 16.2 --
8753872014 6.3 40.1 16.5 436 | TecT 3a W3APLXIMBOCT HA
6.3 - 162 1 1626 | 514 BLTPELIHA AbId BhB
6.3 - 16.1 458 spb3ka ¢ IAC-A

Hsmepoanuama 6axa u3GbPUeHH ¢ pasuiupena HeonpeoeneHoc! om: 1.5% 3a
Hanpeoicenuemo; 2.5% 3a cunama na moxa; 0.5% 3a epememo i ¢be CIMENEH Hd
docmogeproem P = 95%,




CHMBOJH, H3MOAZRAHN B TA0MHN2 2 H 0CUHIOrPAMHETE

In lg by = TOK TIPH KHCO ChEHUHEHHE

lor Ips Ipr = MUKOBY CTOMHOCTH KPaTKOTpaeH, HaaLpxaH Tok 3a gasu R, S, T.

Iig i It = e()eKTHBHH CTOHHOCTH 32 KPATKOTpaeH, U3/ibpkaH ToK 3a dasu R, S, T.
i = NPOABJKUTEIHOCT HA KBCOTO CHEIMHEHHE

I, cp. = e(heKTUBHA CpeiHa CTOWHOCT HA TOKa

Urs, Ust,Urr = TMogaueno manpexenne mexny Gasure Ha npaseH Xoi
AUgs, AUgt, AUrr = Hanpexenue npd HaTopapBane mexay ¢asure

3abenexxka: Maries na KOMINIEKTHATA NOACTAHLIMA C MBMKaTopuTe npeny ¥ ciex IAC-A
TecTa e npeAcTaBeH Ha Qotorpadmu 1 ¥ 2 or crpanuua 6.

8. PEIVIITAT OT TECTA ( '
1. Ho npeme Ha Tecta, e 6aXa NPeMECTeHH WK NOBPEAEHH Bapuepy, PenITcTBAS HAN

xopriycu Ha MV spraiure.

2. Hamaie n3patiuy oT MaTepuaa ¢ MHAMBMAYaNHa Maca Haj 60 g.

3. ivrata He npuMMHABALLE OTBOPH B HHOKPUBA YIM JOCTBITHWTE CTEHH A0 BUCOUNKA 2 m.

4. InpuxaTopuTe He ce Bh3MIaMeHABaxa OT Bh3ASHCTBHETO Ha MNAMBUHTE UK TOPELHTE

rasose.

5. Koxyx®T ocTana CBb3aH ChC 3a3eMABALLATA CH TOUKE,

20/04 kV BeronHa koMnnekTHa TpaHchopMaTopHa nojcrakius ot raga MBTI1 lxi250 kVA
TpeMHHA TECTA 33 H3APLKNUBOCT Ha BhrpewiHa akra 3a IAC-A

KPAW HA TOKYMEHTA
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Ourypn 1, 2 — Bup na 20/04 kV beTonna KoMIAeKTHA TpancOpMaTOpHa NOACTAHUYA OT
ina METIT 1x1250 kVA ¢ kabunn, 3a006kKONEHH 0T CHMYJIATOPH BLE BEpHraTa 3a TECTBAHE
TpeAM TECTA 38 M3IPBAIMBOCT HA BETPEUINA Abra BB BPB3KA ¢ JAC-A

Gurypa 2 - Bug na 20/04 kV beToHHa KoMnexTHa TpaHc(opMaTOpHa OACTaHLHA OT THIA
MBTIT 1x1250 KVA BbB Bepurara 32 TeCTBAHE ClIJl TECTa 38 MBAPDKNABOCT Ha BLTPEIRA
nbra BB Bpb3ka ¢ JAC-A /
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Hoonucanama Hopdanka Heanosa I'eopeuesa yOoCH06epsganm MOHHOCHING Ha USGLPUEHUA
om Men npeeod om aHznuiicky Ha BvAZAPCKY e3UK HA NPUROJICENHU doxymenm IIPOTOKON
OT TECT Ne 11947 oni 04:09.2014 2. llpesodvm exniovea 5 (nem) crpaHuyy,
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TESTED 20/0.4 KV Modular Congrete Prefabricated Substation type MBTII
1x1250 kVA
IEC 62271-202/2014
 TEST Internal arc test IAC-A
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TEST DATE: 18.08.2014

TEST RESULT: Passed the test
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TEST REPORT No. 11947 Page3
1. IDENTIFICATION OF THE TEST PRODUCT
Substation MV Switchgear from STEMENS
Type MBTII 8DJH
Serial number/year 110372014 -
Contract No.: 705.2 /8792 /1 27.06.2014
Product receiving date: 18.08.2014
Product condition at receiving:  New
Drawings: See page 7

The manufacturer confirms that the test object has been manufactured in compliance with these
drawings that were refained in HPL archive.
This test report contains only representative drawings chosen by HPL.

2, TECHNICAL CHARACTERISTICS ESTABLISHED BY PRODUCER

Substation MYV Switchgear
Rated power 1250 kVA - kVA
Rated voltage 20/04 kV 24 kV
Rated current - A 630 A
Rated frequency 50 Hz 50 Hz
Rated short - fime withstand current;
- peak value 40 kA 50 kA
-r.m s, value 16 kA 20 kA
Rated dutation of short-circuit (t) 1s 1 s
Internal fault current 16 kA 16 kA
Rated duration of internal fault current 1s 1 s
IAC classification A -
3. TESTS PROGRAM

3.1 Three-phase current calibration test.

3.2 Three-phase internal arc test for JAC-A.

Three-phase supply voltage applied on input terminals, by meaus of flexible copper cables of
3%185 mm’

Test parameters were: Ip =40 kA, k=16 kA, tk =15, =50 Hz, U= 6 kV.

The combined vertical and horizontal indicators were placed at 300 mm distance, in front and
Jateral side of MV switchgear, The doors of MV compartment of the substation were opened.
Arcing point was initiated by means of a copper wire with 0.5 mm diameter, inside of MV
Switchgear in the tank.

4. RESPONSIBLE FOR TESTS: Eng. Catalin Dobrea

5. PRESENT AT THE TESTS: -

6. TEST REPORT DOCUMENTATION: Oscillograms  2; Tables
Photos  3; Drawings

- DD
- ue

© ICMET Cralova 2014/CDE
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7, INTERNAL ARC TEST
7.1 Data of testing and measuring circuit

TESTING AND MEASURING DIAGRAM
K
2
M2 o
T

T ~Power tronsformer c ~Capacitor

G ~Shertcircuit generator R ~Resistor

13 —~BkY eircuit breoker TR ~Shock step up transformer

Ip ~12KY protection circuit breaker TC —Shock step down transformer

Sc  —6KY maoking switch M1--M8 —Measuring points

Sk —12kvV making switch 0 ~Apparatus to be tested

XR—=¥L —Reactors K ~Short~circuit

P1E
Table 1

Number of phases 3
Supply / Connection G3 /A
Transformer / Ratio TC4,5,6/1.07
Earthing Supply -
| Apparatus Net earthing connection
Reacior [m€Q] 133
Power factor <15
M1 - Test current — Rogowski coils 50 kA/V
M6 - Test voltage — Voltage divider S0 kV/50 V
| M8 — Data acquisition system TRAS 1: 16 bit, 16 channels

© ICMET Cralova 2014/GDE
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7.2 Values obfained af test
The test values are presented in table 2.

Table 2
Urs | gk | WR AURs
Oscillogram | Ugt Ips IR tg Itmed | AUST Remarks
N. UTR | IpT | WT AUTR
V] | [kA] | [ka) | BT | KAl |y
6 | 411 | 163 - ,
87537/2014 | 6 - | 161 |18 1620 | - ngg;ff:ﬂ"fg;f“‘
6 - | 162 )
63 | 401 | 165 436
87538/2014 | 63 | - | 162 | 1 | 1626 | 514 | Totoma e festlor
63 | - | 161 458

Measurements were performed with expanded uncertainty of: 1.5% for voltage; 2.5% for current;
0.5% for time and the confidence level P = 95 %,

Symbols used in table 2 and oscillograms ' :
IrIgIT = Short-¢ircuit current (
IpR IpS IpT = Peak values of short-time withstand currents on the phases R, S, T.

IR h§ It = Rm.s. values of short — time withstand currents on the phases R, S, T.

tt = The duration of short — circuit

It med Effective current mean value

URS, UST, UTR = No-load applied voltages between phases

AURS, AUST, AUTR = Voltages on load between phases

Note: Aspect of Prefabricated Substation and indicators before and after JAC-A test is
presented in photos 1 and 2 from page 6.

8. TEST RESULT

During the test:

1. Barriers, obstacles or enclosures of the MV interconnections were not moved or damaged

2. No material of individual mass above 60 g were projected.

3. Arcing did not cause holes in the roof and in the accessible sides up to a height of 2 m. ,
4, Indicators did not ignite due to the effect of flames or hot gases, (
5. The enclosure remained connected to its earthing point.

20/0.4 kV Modular Concrete Prefabricated Substation type MBTII 1x1250 kVA. passed the
internal arc test for IAC-A.,

~ END OF DOCUMENT -

© ICMET Cralova 2014/CDE
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(
Photos 1, 2 - Aspect of 20/0.4 kV Modular Concrete Prefabricated Substation
type MBTII 1x1250 kVA and cubicles surrounded by simulators
in test cireuit before internal arc test for IAC-A
£
{

Photo 2 - Aspect of 20/0.4 kV Modular Concrete Qgefaﬁﬁcated Substation
type MBTII 1x1250 kVA in test circuit aftg)l"__intémal arc test for JAC-A

© [CMET Craiova 2014/CDE
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OPOUIBOJUTE: OHIKAB AJT
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TECTBAH 20/0.4 kV Monynun 6eronny crauaapTay Tpadonocrone it MBTII
IIPORYKT: Ix1250 kVA
HPUJIOKHUM IEC 62271-202:2014
CTAHJAPT:

]
IIPOBEIEH Tect 3a BL3AEHCTRHE HA BHTPEINHA ABTa (
TECT:

(

IATA HA TECTA: 02.04.2015 r.

PE3YJITAT OT TECTA: Vcneuso npeMHEaT TeCT

Ipomoronvim sxniouea 9 cmpanuyu u e uspabomen 6 4 konus, om xoumo xonuel ocmasa 3a
aabopamopuama, a konus 2, 3 u 4 ca 3a kauenma.

TEXHUYECKHU JUPEKTOP HALIAJIHHK

HA BUCOKOMOIITHOCTHATA J]ABOPATOPHH
JABOPATOPHSIL:

Wrx. Unue CHopa dbnamc. Jlanuen TpOTa

1.-;

o

JATA HA U3JIABAME: 21 aupun, 2015 1.

1. Pesynmaminite ce omuacam camo 3a Mecmaantn npodymn : ’ - a L
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Cranpixanne Crpannna

Mnentudukanng Ha TECTBAHRS TPOAYKT
TexHHYECKH XaPAKTEPUCTHKH, IOCOUEHH OT IPON3BOAUTENA
IIporpama 3a IPOBEKIAHE HA TECTOBETE
OTroBOpHMIM 38 TECTOBETE

[IprcheTBAILA Ha TECTOBETE

JoxyMeHTauus 3a OTYHT4HE HA TECTOBETE
JlaHHH 32 KOHTPOIHO-U3MEPUTEIIHATA Bepura
CroliHOCTH, IONYYSHH NPH TECTOBETE
Pesynrat ot Tecta

®ororpadun

UepTexu

OcuuaorpaMu
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HPOTOKOJ OT TECT XNe 12091 Crpaunna 3
1. MAEHTHONKANNS HA TECTBAHUA NPOAYKT
Tpadomoer Paznpeaeanrento
YeTpoiicrno
Tun: MBETTI 8DJH-K
Cepuen HoMep / onuna; 110372014 CV 840556-000060/001

Texuuuecka cuenuduranus;

Heprex: Bmxre crpanuna 7
Joroeop Ne: 705.2/8841/22,12.2014
JlaTa Ba nonyuapane Ha 01.04.2015

IIPOAYKTA:

Crerosnue Ha npoayxra npu
NONy4aRaHeTo:

HoB

Hpoussodumensin nomsvpocdasa, ye npedMemvI HA IMECINA € RPOU3GEOLH ¢ CLOMBEMCHIGHE ¢
Hepmesicume, KOUMO ce cvxpanieam ¢ apxuea na HPL,
Hacmoswqusm npomoxon cuOvporca caro npedemagumenu sepmesicy, nodbpany om HPL.
2. TEXHHYECKH XAPAKTEPUTHKHY, ITIOCOUYEHHU OT ITPOM3BOJIUTEJLS

Tpadonocr Pasnpexennrento

YCTOHCTBO
Homunanua MowaocT 1250 kVA - kVA
HomuHanHo Hanpexenne 24 kV 24 kV
Howmunanen tox - A 630 A
Homunanna uectora 50 Hz 50 Hz
Homunanen xpaTKOTpaeH H3gbpIKaH
TOK! 40 kA 50 kA
- TIHKOBS CTORHOCT
- e)eKTHUBHR CTOHHOCT 16 kA 20 kA
Homynan#a NpoaBIKHTENHOCT HA 1 s l s
KbCOTO CheiHHeHk e (1)
Tox Ha KbCOTO CheHUHEHHNE B 30HATA 16 kA 20 kA
HA 38UIHATATA
Homunanaa NPOALIKATENHOCT Ha 1 s 1 s
KBCOTO ChEHHEHHE
TAC knacudukanny B A-FL, (
3. IIPOI'PAMA 3A IPOBEXJIAHE HA TECTOBETE
3.1 llpoBesxaane Ha €AHH TECT 33 POBEPKA KanuOpoBKaTa Ha ABYDasHHA TOK. (

3.2 Tecr 3a Br3geiicTaieTO Ha BBTPelHA J5ra 3a IAC-B ¢ Touxa 3a wb36yxiane Ha 1era Mexay

ABe (asu B Pe3epBOAPA W TPH(A3HO 3AXPAHBAINO HANPEKCHHUE, OLAASHO KbM BXOLILIHTE KIeMH,
FOCPEICTBOM I'LBKABH MEIHH Kafenu che ceuenue 3x 185 mm-.

ITapametpute 3a Tecta 6axa: Ip = 0.87x40 = 34.8 kA, Tk = 0.87x16 =13.9 kA, tk =1 5, f= 50 Hz,
U=06kV.

Herara Geme sp30ynena upe3 MeAicH IPOBOARKK ¢ AuaMeTsp 0.5 mm.

KomOnuMpannTe BEpTHKANIHE M XOPUIOHTANHH HHIMKATOPU Gsixa PasMoIoKEHH Ha PasCTOAHHE

100 mm npen BCHUKH DOCTHIHM CTpaHyu Ha TpadoIocta, Benuky Bpati Ha Tpadonocra Ogxa==,
NPaBHITHO MOCHIYPEHH U 3aTBOPEHH, ' el B
4. OTT'OBOPHH 3A TECTOBETE:

5. HPHCBCTBAJIU HA TECTA: M, Vopran ‘iyni{};OB ot DUJIKAB AJl - Brarapn

W, Karanun ],Ioﬁﬁea

6. JOKYMEHTAIWWS 3A TECTOBETE: - Ocumnorpavun 2 Tabpmin 25
®ororpadun  1; /ﬂﬁﬁ% 1
© ICMET Kpaitosa 2015/CDE o =5 o
Kog: F-03.19.04 s ,-“”f ;1
B 7

fé5




~—

IIPOTOKOJ OT TECT Ne 12091 Crpannnz 4
7. JAHHU 3A KOHTPOJIHO-U3MEPUTEJIHATA BEPUT'A

TESTING AND MEASURING DIAGRAM
o Se

T ~Power transformer c —Lapacitor
G ~Shortcircuil generator R -Resistor
tk ~BkV circuit breaker R -Shock step up transformer
to —12kV protection circuil breaker 1C —Shock step down transformer
Sc —-bBkv making swilch M1—MB -Meosuring points
Sk —12kV making switch 0 -Apparatus to be lesied
Xp-% —Reaclors K ~Shorl—circuit
P1E
T - Cunor TpancdopMarop C - Kongensatop
G - M3TOMHKK HA KbCO CHEANHEHHE R - Peancrop
Ik - Mpekscay 6 kV TR - Mosumapaul TpatedOpMaTOP CPEIY LIOK
Ip - 3aniurey npexscpay 12 Kv “TC - Tonmwxasau TpancdopMaTep Cpelily LHOK
Se - OGHKHOBEHO H3KAIOUeH Npekbesay 6 KV M1-M§ - Touku Ha 3ameppane
Sk - OBuKHOBEHO N3KMOYeH npexksesad 12KV 0 - Anapar, NOARKat Ha TecTBaHe
g%y, . Peaxtopn K - Kbco chennnenne
Table
1
Bpoii dazu 3
3axpanpane / Cpbp3pane G3/A
Tpaucdopmarop / CrOTHEONIEHHE TC4,5,6/1.07
3azeMgBaHe | 3axpanpaHe -
Amnapat 3azcMaABaHe Ha MPEXaTa
Peakrop [mQ] 133
KoedhwmuesT Ha MOIIHOCTTA <0.15
M1 — Tox o BpeMe Ha TecTa — Hamotku Rogowski 50 kA/V
M6 — Hanpexxenue mo BpeMe Ha TecTa — JenuTes Ha Hape)XeHHeTo 50kV/50V
M8 — CucTeMa 3a peructpupane Ha nanaute TRAS 1: 16 Gura, 16 xanana

© ICMET Kpaitoea 2015/CDE
¥ona: F-03.19.04
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8. CTOMHOCTH IOJIYMEHH NP TECTA
Hony4enure npu Tecta croifocy ca npencraseny s Tabanua 2.

Tabnuna 2
UIRs | Ipr IR AURS
Ocummtorpama | y1gr Ips IR ty It med | AUST Jatenexkn
Ne.. UITR | IpT | KT AUTR
[(kV] | [kA}] | [kA] [s] | [kA] [V]
6 357 14.1 - TecT 32
88940 /2015 6 - 14.1 0.12 14.1 - KanHOpPOBKATA Ha
6 - - - TpH(A30BHUS TOK
6.3 352 14.2 795 .
Tecr 3a BBTpenHara
88941/2015 gg - 11.2 1 14.2 — xra 32 IAC-B

3antepeanumma baxa useANERU ¢ pazwipena neonpedenenocm. 1.5% 3a nanpescenuemo; 2.5% 3a moxd;
0.2% 3a epestenmo u ¢ nueo na docniosepnocin P = 95 %,

Cumpoun, manonigany B Tabamnua 2 u OCHHJAOTPAMHTE

IRISIT = ToK IpH KbCO CheIHHEHHE

IpR Ip§ IpT = Tluxosu crofinoctn npu dasu R, S, T.

IR ItSTtT = Edexrtusuu croiinocts Ha Toka npy ¢asu R, S, T.
ti = 11poABLAMUTENHOCT HA KBCOTO CHEAMHEHNE

It med = EfexrusHa cpejiHa CTORHOCT Ha TOKa

UIRS, UIST, UI'TR = Haupexenns Mexxay (asute 6es HaTopapsane
U2RS, U28T, U2TR = [Tan Ha HAUPEsKEHHETO py qbraTa

BunsT Ha cTanaapTHas TpadioriocT BBB BEPHIATA 34 TECTBAHE € npeicrased Ha (otorpadusta Ha
cTpaHua 6.

9. PE3VJITAT OT TECTA

Kpurepunte 3a yIOBIETBOPUTENNA PE3YATATH TIPH TECTA, MPEACTABEHH B Kiay3a 6.102.5.2 (IAC-
B) or IEC 62271-202 6Gsxa u3nbaHEHH,

20/0.4 KV Moayannsar, Getonen cranaapren tpadonocr, Tum MBTII 1x1250 kVA
YIOBJAETBOPH H3MCKBAHHKATA Ha TecTa 32 Bh3ALHCTBHE HA BhTpemMa abra npu IAC-B.

{- KPAH HA JJOKYMEHTA -}

© ICMET Kpaliosa 2015/CDE —— )
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doTtorpadua — Bua Ha 20/0.4 kV Monynen GetoneH TpadomnocT
iin MBTII 1x1250 kVA peB BepHrarTa 38 TCCTRAHE

® ICMET Kpaitoea 2015/CDE
Kop: F-03.19.04
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TEST REPORT No. 12091 Page 3
1. IDENTIFICATION OF THE TEST PRODUCT
: Substation Switchgear
Type: MBTII 8DJH-K
Serial number / Year: 1103/2014 CV 840556-000060/001
Technical specification: -
Drawing;: See page 7
Confract No: 705.2/8841/22.12.2014
Product receiving date: 01.04.2015

Product condition at receiving:  New

The manufacturer confirms that the test object has been man ufactured in compliance with these
drawings that were retained in HPL archive.

This test report contains only representative drawings chosen by HPL.

2, TECHNICAL CHARACTERISTICS ESTABLISHED BY PRODUCER

Substation Switchgear
Rated power 1250 kVA - kVA (
Rated voltage 24 kv 24 kV "
Rated current - A 630 A
Rated frequency 50 Hz 50 Hz
Rated short - time withstand current:
- peak value 40 kA 50 kA
- ran.s, value 16 kA 20 kA
Rated duration of short-cireuit (ty) 1 s Is
Internal fault current 16 kA 20 kA
Rated duration of internal fault current 1 s I s
TAC classification B A-FL
3. TESTS PROGRAM

3.1 One bi-phase current calibration test.

3.2 Internal arc test for IAC-B with bi-phase arc initiation point inside of tank. and three-phase

supply voltage applied on input terminals, by means of flexible copper cables of 3x185 mm?.

Test parameters were: Ip = 0.87x40 = 34.8 kA, Ik = 0.87x16 = 13.9 kA, tk = 1 s, f = 50 Hz,

U=6kV. :
Arcing point was initiated by means of a copper wire with 0.5 mm diameter. -
The combined vertical and horizontal indicators were placed at 100 mm distance, in front of all (
accessible sides of the substation. All the doors of the substation were correctly secured and '
closed.

4. RESPONSIBLE FOR TESTS: Eng. Catalin Dobrea
3. PRESENT AT THE TESTS:  Eng. Yordan Chipilov from FILKAB JSCo - Bulgaria

6. TEST REPORT DOCUMENTATION: Oscillograms ~ 2; “Tables*  2;
Photos  1;  Drawings 1.".

© ICMET Graiova 2015/CDE
Code; F-03.19.04
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7. DATA OF TESTING AND MEASURING CIRCUIT

TFSTING AI\D MEASURING DIAGRAM

T -Power {ronslormer C —Capaocitor

G ~Shorteircuil generater R —Resistor

Ik —BkV circuit breoker R ~Shock step up tronsformer

Ip —12kY proteclion circuil breaker TC  -Shock step down tronsformer

S5¢  —=8kY making switch M1-148 ~Measuring poinls

Sk 12KV moking switch Q ~Apparotus o be tested

XRr-%|. -Reaclors K -Short-¢ircuit

P1E
Table |
Number of phases 3
Supply / Connection G3 /A
Transformer / Ratio TC4,5,6/1.07
Earthing Supply -
Apparatus : Net earthing connection

Reactor [mQ] 133
Power factor <0.15
M1 - Test current — Rogowski coils 50 kA/V
M6 - Test voltage — Voltage divider 50 kV/50 V
M8 — Data acquisition system TRAS 1: 16 bit, 16 channels

© ICMET Craiova 2015/CDE
_Code: F-03.19.04




TEST REPORT No. 12091 Page 5

8. VALUES OBTAINED AT TEST
The test values are presented in table 2.

Table 2
UIRs | IpR IR AURS |
Oscillogram | yigy s ItR tt Ymed | AUST Remarks
No. UITR | YpT | YT AUTR
| [kV] | [kA] | jkA] | Is] | [KA] | v

6 357 14.1 ) Three-phase current
88940 /2015 g - 14,1 0.12 14.1 - calibration test
swoa1 2015 | 63 | 195 | 0 | o | 2| remalatest

6-3 ) ) ’ ) JAC-B

Measurements were performed with expanded uncertainty of: 1.5% for voltage; 2.5% for current;
0.2% for time and the confidence level P = 95 %,

Symbols used in table 2 and oscillograms ( )
IRIgIT = Short-circuit curtent {

IpR Ips IpT = Peak values of currents on the phases R, S, T. .

IR S IiT = R.m.s. values of currents on the phasesR, S, T.

it = The duration of short — circuit

It med = Effective current mean value

UIRS, UIST, UI'TR = No-load applicd voltages between phases
U2RS, U2ST, U2TR = Voltage drop on arc

Aspect of Prefgbricated Substation in testing circuit is presented in photo from page 6.

9. TEST RESULT

The criteria to pass the test from clause 6.102.5.2 (IAC-B) from IEC 62271-202 were fulfilled.
20/0.4 kV Modular Concrete Prefabricated Substation type MBETIT 1x1250 kVA passed the

internal arc test for IAC-B. (

{- END OF DOCUMENT -}

© ICMET Craiova 2015/CDE
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Photo - Aspect of 20/0.4 kV Modular Concrete Prefabricated Substation
type MBTII 1x1250 kVA in testing circuit
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Annex no. 1 to Accreditation Certificate no. LI 004
Annex no. 1 Issue Date: 21.11.2014

HIGH POWER TESTING LABORATORY FOR ELECTRICAL EQUIPMENT (HPTL)
Decebal Avenue no. 118A, Craiova, county Dolj
Belonging to NATIONAL INSTITUTE FOR RESEARCH-DEVELOPMENT AND TESTING

IN ELECTRICAL ENGINEERING —

ICMET CRAIOVA

No. Type / Name of test Material / product ] Reference document
A. SWITCHING CAPACITY VERIFICATION (MAKING AND BREAKING OPERATIONS)

1. Basic short-circuit switching | a) Altemating current circuit- SR EN 62271-100:2009, SR EN 62271-
test: breakers for voltages above 1kV | 100:2009/ A1:2013, clause 6.102+6.106
T10,730,T60,T100s,T100a IEC 62271-100:2012, clause 6.102-6.106

SR EN 62271-1:2009, clause 6
IEC 62271-1:2011, clause 6
PT-03.01,Ed. 3
b) Single-pole altemating current | IEC 62505-1:2009 clause 7.8 + 7.12
circuit-breakers for voltages SR EN 82271-1:2009, clause 6
above 1 kV - railway IEC 62271-1:2011,clause 6
applications PT-03.01,Ed. 3
2. Critical current switching test  |a) Alternaling current circuit- SR EN 62271-100:2009, SR EN 62271-
breakers for voltages above 1KV | 100:200%/ A1:2013, clause 6.107
IEG 62271-100:2012, clause 6.107
SR EN 62271-1:2009, clause 6
[EC 62271-1:2011, clause 6
PT-03.01, Ed. 3
b} Single-pole alternating current | 1EC 62505-1:2009 clause 7.13
clrcuit-breakers for voltages SR EN 62271-1:2009, clause 6
above 1KV - railway IEC 62271-1:2011, clause 6
, applications PT-03.01, Ed. 3

3 Single-phase and double-earth | Altemating current circuit- SR EN 62271-100:2009, SR EN 62271-

fault switching test breakers for voltages above 100:2009 / A1:2013, clause 6.108
1kV IEC 62271-100:2012, clause 6.108
PT-03,01, Ed. 3 N

4, Out-of-phase making and a) Alternating current circuit- SR EN 62271-100:2009, SR EN 62271-
breaking switching test (OP1, {breakers for vollages ahove 100:2009 / A1:2013, clause 6.110
0P2) 1kv [EC 62271-100:2012, clause 6.110

SR EN 62271-1:2009, clause 6
IEC 62271-1/2011, clause 6
_ PT-03.01, Ed. 3
b} Single-pole alternating current | 1EC 62505-1:2008 clause 7.4
clrouit-breakers for voltages SR EN 62271-1:2009, clause 6
above 1kV - rallway |IEC 62271-1:2011, clause 6
applications PT-03.01,Ed. 3 7

5. Capacitive current switching | &) Alternating current circuit- SR EN 62271-100:2009, SR EN 62271-
test (LC1, LC2), (CC1, CC2), |breakers for voltages above 100:2009 / A1:2013, clause 6.111
{BC1, BC2) Tkv IEC 62271-100:2012, clause 6,111

SR EN 62271-1:2009, clause 6
IEC 62271-1:2011, clause 6
PT03.01, Ed. 3
b) Single-pole altemating current "IEC 62505-1:2009 clause 7.15
circuit-breakers for voltages. -~ | SR EN 62271-1:2009, clause 6
above 1kV-railway -~ IEC 62271-1:2011, clause 8
applications ' PT-03.01, Ed. 3
8. Electricaf usage test (electrical | Alternating current circuit- SR EN 62271- 100:2009, SR EN.62271-

endurance),f dey T
/i kY

breakers for voltages above
1KV

100:2009/ Al 2013, claus 6‘102 6‘106‘\\
RS

R

j

and6112’
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for rated voltages above 1 kV up
to and including 52 kV
{Mechanical disconnectors for
rated voltage above 1kV up to
and including 52 kV)

No, Type / Name of test Material / product Reference document ]
IEC 62271-100:2012, clause
6.102+6.106 and 6,112
_ PT-03.01, Ed. 3
7. Bus transfer current switching | Alternating current SR EN 62271-102:2003, SR EN 62271-
test disconnectors 102:2009 / A1:2012, SR EN 62271-
100:2009/A2:2013 clause 6.106
JEC 62271-102:2013, clause 6.106
PT-03.01, Ed. 3
8. Induced current switching test | Altemating current SR EN 62271-102:2003, SR EN 62271-
disconnectors earthing switches | 102:2009/ A1:2012, clause 6.107
IEC 62271-102:2013, clause 6.107
PT-03.01, Ed. 3
9. Verification of rated making High-voltage alternating current | SR EN 62271-106: 2012, clause 6.102
and breaking capacity contactors {[EC 62271-106:2011, IEC 62271~
106:2011/Corr.1:2014,
clause 6.102
PT-03.01, Ed. 3
10. | Overload ability test High-voltage alternating current | SR EN 62271-106:2012, clause 6.102.7
contactors IEC 62271-106:2011, |EC 62271-
106:2011/Corr.1:2014,
clause 6.102.7
PT-03.01, Ed. 3
11, | Short-circuit current making High-voitage alternating current | SR 62271-106:2012, clause 6.104
and breaking test contactors IEC 62271-106:2011, [EC 62271-
106:2011/Corr.1 /2014,
clause 6.104
PT-03.01, Fd. 3
12. | Verification of making and AC metal-enclosed switchgear | SR EN 62271-200:2012, clause 6.101
breaking capacities and controlgear for rated |EC 62271-200:2011, clause 6.101
voltages above 1 kVuptoand | PT-03.01, Ed. 3
including 52 kV
13. | Short-circuit making current High voltage afternating current | SR EN 62271-102:2003, SR EN 62271-
test disconnectors and earthing 102:2003/A1:2012, SR EN 62271-
switches 102:2003/A2:2013, clause 6.101
[EC 62271-102:2013, clause 6.101
PT-03.01, Ed. 3
14, Mainly active load switching a) Switches for rated voltages SR EN 62271-103:2012, clause 6.101
test ahove 1 kV up to and including | IEC 62271-103:2011, IEC 62271-
52 kv 103:2011/Corr.1:2013, clause 6.101
{Mechanical disconnectors for PT-03.01, Ed.3
rated voltage above 1 kV up to
and including 52 kV)
b) Single-pole disconnectors, IEC 62505-2:2009, clause 7
earthing switches and switches | SR EN 62271-103:2012, ctause 6.101
for rated voltages above 1 kV for | IEC 62271-103:2011, IEC 62271-
railway application 103:2011/Corr.1:2013 clause 6.101
PT-03.01, Ed.3
15, | Closed loop switching test a) Alternating current switches | SR EN 62271-103:2012, clause 6.101

|EC 62271-103:2011, IEC 62271-
103:2011/Corr.1:2013, clause 6.1
PT-03.01, Ed.3

b) Single-pole disconnectors,
earthing switches and switches

IEC 62505-2 2009 clause 7

SREN 62271103 2012/6:auseta;101~‘:\
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No. Type / Name of test Material / product Reference document |
for rated voltages above 1 kv - | IEC 62271-103:2011, IEC 62271-
railway application 103:2011/Corr. 1:2013, clause 6.101
. PT-03.01, Ed.3 ,
16. | Capacitive current switching a) Alternating current switches | SR EN 62271-103/2012, clause 6.101
test (no-load cables and lines) | for rated voltages above 1 kv up | IEC 62271-103/2011, Corr. 1:2013
to and including 52 kv clause 6.101
{Mechanical disconnectors for PT-03.01, Ed.3
rated voltage above 1 kV up to
and including 52 kV)
b} Single-pole disconnectors, IEC 62505-2:2008, clause 7
earthing switches and switches | SREN 62271-103:2012, clause 6.101
for rated voltages above 1kV - | IEC 62271-103:2011, IEC 62271-
railway application 103:2011/Corr. 1:2013 clause 6.101
PT-03.01, Ed.3
17, | Short-circuit making current a) Alternating current switches | SR EN 62271-102:2003, SR EN 62271-
test for rated voltages above 1 kV up | 102:2003/41:2012, SR EN 62271-
to and including 52 kv 102:2003/A2:2013, clause 6.101
(Mechanical disconnectors for IEC 62271-102:2013, clause 6.101
rated voltage above 1 kVupto | SR EN 62271-103:2012, clause 6.101
and including 52 kv) IEC 62271-103:2011, IEC 62271-
103:2011/Cor. 1:2013 clause 6.101
PT-03.01, Ed.3
b} Single-pole disconnectors, |EC 62505-2:2009, clause 7
earthing switches and switches | SR EN 62271-103:2012, clause 6.101
for rated voltages above 1 kV for | IEC 62271-103:201 1, IEC 62271-
railway application 103:2011/Corr. 1:2013 clause 6.101
18. Switching test on earthing fault | Altemating current switches for | SR EN 62271-103:2012, clause 6.101
current rated voitages above 1kVupto | IEC 62271-103:2011, IEC 62271-
and including 52 kv 103:2011/Corr. 1:2013 clause 6.101
(Mechanical disconnectors for | PT-03.01, Ed.3
rated voltage above 1 kV up to
and including 52 kV)
18, No-load cables and lines Alternating current switches for | SR EN 62271-103:2012, clause 6.101
switching current test under rated voltages above 1kV upto | IEC 62271-103:2011, IEC 62271-
earth fault conditions and including 52 kV 103:2011/Corr. 1:2013 clause 6.101
{Mechanical disconnectors for PT-03.01, Ed.3
rated voltage above 1 kV up to
and including 52 kV)
20, | Making and breaking fest at Alternating current mechanical | SR EN 62271-105:2013, clause 6.101,
the rated short-circuit current | switch-fuse combinations IEC 62271-105:2012, clause 8.101
1 {TDisg) PT-03.01, Ed.3
21. | Making and breaking test at Alternating current mechanical | SR EN 62271-105:2013, clause 6.101,
the maximum breaking switch-fuse combinations IEC 62271-105:2012, clause 6.101
(T ) PT-03,01, Ed.3
22, Breaking test at the rated Alternating current mechanical | SREN 62271-105:2013, clause 6.101.
transfer current (TDigansier switch-fuse combinations IEC 62271-105:2012, clause 6.101
PT-03.01, Ed.3
23. | Verffication of the breaking a) High-voltage current limiting | SR EN 60282-1:2010, clause 6.6

capacity

=TT
< Ao

exceeding 1kV fuses

b) High-voltage expulsion fuses

IEC 60282-1:2009, clause 6.6
IEC 60282-2:2009, clause 8.6
PT-03.02, Ed. 3

}\)i? T

¢) Low-voltage fuses

SR EN 60269-1:2008, SR EN 50269-
1:2008/A1:2010, clause 8.5 .-

IEC 60269-1:2008, clause 8
PT-03.02, Ed.3 7




s

Annex no. 1 to Accreditation Certificate no. L1 004
Annex no. 1 Issue Date: 21.11.2014

No. Type / Name of test Materlal / product Reference document

B. TYPE TESTS FOR LOW PT-03.32, Ed.3
VOLTAGE CIRCUIT-
BREAKERS

24, | General performance All circuit-breakers categories |EC 60947-2: 2013, clause 8.3.3
characteristics {test sequence 1) -

25. | Rated service short-circuit All circuit-breakers categories IEC 60947-2: 2013, clause 8.3.4
breaking capacity {test
sequence 2)

28. Rated ultimate short-circuit Circuit-breakers category A [EC 60947-2; 2013, clause 8.3.5
breaking capacity {test Circuit-breakers category B
sequence 3} integrally fused _

27. | Rated short-time withstand Circuit-breakers category B [EC 60947-2: 2013, clause 8.3.6
current (test sequence 4)

28, Performance of integrally integrally fused circuit-breakers | IEC 60947-2: 2013, clause 8.3.7
fused circuit-breakers (test
sequence 5)

29. | Combined test sequence (test | Circuit-breakers category B IEC 60847-2: 2013, clause 8.3.8
sequence 6)
C. SHORT-TIME WITHSTAND CURRENT BEHAVIOR (SHORT-CIRCUIT}

30. | Short-time withstand current | a) Alternating- current SR EN 62271-100:2009, SR EN 62271-

test

circuit-breakers exceeding 1 kV

100:2000/A1:2013, clause 6.6
IEC 62271-100:2012, clause 6.6
SR EN 82271-1:2009, clause 6.6
iEC 62271-1:2011, clause 6.6
PT-03.03, Ed.3

b} Single-pole alternating current
circuit-breakers with nominal
voltage above 1 kV - raiiway
applications

SR EN 62271-1:2008, clause 6.6
IEC 62271-1:2011, clause 6.6
IEC 62505-1:2009, clause 7.6
PT-03.03, Ed.3

¢) Alternating current switches
for rated voltages above 1 kV up
to and including 52 kV
{Mechanical disconnectors for
rated voltage above 1 KV up to
and including 52 kV)

SR EN 62271-1:2009, clause 6.6
IEC 62271-1:2011, clause 6.6

SR EN 62271-103:2012, clause 6.6
IEC 62271-103:2011, |EC 62271-
103:2011/Corr.1:2013 clause 6.6
PT-03.03, Ed. 3

d) High voltage altemating
current disconnectors and
earthing switches

SR EN 62271-1/2009, clause 6.6
[EC 62271-1/2011, clause 6.6

SR EN $2271-102/2003, A1/2012,
A2/2013,clause 6.6

IEC 62271-102/2012, clause 6.6
PT-03.03, Ed. 3

e) Single-pole switches, earthing
switches and switches with
nominal voltage above 1 kV -
railway applications

IEC 62505-2:2009, clause 7

SR EN 62271-1:2009, clause 6.6
IEC 62271-1:2011, clause 6.6
PT-03.03, Ed. 3

f) AC metal enclosed switchgear
and controlgear for rated
voltages above 1 kV up to and
including 52 kV

SR EN 62271-200:2012, clause 6.6
IEC 62271-200:2011, clause 6.6
PT-03.03, Ed. 3

a) Low voltage switchgear and
controlgear: switches, circuit-
breakers, disconnecors, switch-
disconnectors and fuse-
combination units

18386

SR EN 60947-2:2007, SR EN 60947-
-2:2007/A1:2010,
SREN 60942;2:2007!/\2:2013, clauss.

IEC 60947-2:2013, 8.3.6

SR EN 60947-3:2009, SR EN'60

-




Annex no. 1 to Accreditation Certificate no. LI 004
Annex no. 1 [ssue Date: 21.11.2014

No.

Type / Name of test

Material / product

Reference document

3:2009/A1:2012, clause 8.3.5.1
IEC 60947-3:2012, |IEC 60947-
3:2012/A1:2013, clause 8.3.5.1
PT-03.32, Ed.3;
PT-03.33,Ed. 3

h) Busbars and low-voltage
switchgear and controlgear
assemblies (distributing boxes,
measuring and protection units)

SR EN 61439-1:2012, clause 10.11
IEC 61438-1:2011, clause 10.11
PT-03.03, Ed.3

i) Bushings

SR EN 60137:2008, SR EN
60137:2008/C91/2012, clause 8.8
[EC 60137:2008, clauss 8.8

PT 03.03. Fd.3

1) Prefabricated substations

SR EN 62271-202:2007, clause 6.4
IEC 62271-202:2014, clause 6.4
PT03.03.Ed.3

k) Current transformers

SR EN 61869-2:2013, clause 7.2.201
IEC 61869-2:2012, clause 7.2.201
PT03.03. Ed. 3

31.

Inter-turn overvoltage test

Current transformers

SR EN 61869-2:2013, clause 7.3.204
IEC 61869-2:2012, clause 7.3.204
PT-03.28, Ed. 3

32,

Short-clrcuit withstand
capability test

Inductive voltage transformers

SR EN 61869-3:2012, clause 7.2.301
IEC 61869-3:2011, clause 7.2.301
PT 03.17. Ed.2

33,

Short-cireuit current test

Tap changers

SR EN 80214-1:2004, clause 7.2.3
IEC 60214-1:2014, clause 7.2.3
PT-03.40,Ed. 0

34.

Short-circuit current test
{temperature and dynamic
stability)

Portable equipment for earthing
or garthing and short-circuiting

SR EN 61230:2009, clause 6.6
IEC 61230:2008, clause 6.6
PT-03.18, Ed.3

35,

Ability to withstand short-circult

a) Power transformers;
o oil immersed

odry

SR EN 60076-5:2008, clause 4.2
IEC 60076-5:2008, clause 4.2
SR EN 60076-11:2005, clause 23
1EC 60076-11:2004, clause 23
PT-03.04,Ed. 3

b) Current limiting reactors

SR EN 60076-6:2000, clause 8.9.13
1EC 60076-6:2007, clause 8.9.13
PT-03.22,Ed. 3

¢) Line traps for alternaling
current power systems

IEC 60353:1989, IEC
60353:1989/A1:2002 clause 19.4
PT-03.22 Ed. 3

36.

Short-circuit tests

Surge arresters without gaps for
a.c. systems

-IEC 60099-4:2009, clause 8.7
_| PT-03.08, Ed. 3

SR EN 60099-1:2002, SR EN 60099-
1:2002/A1:2003, clause 8.7

IEC 60099-1:1999, clause 8.7

SR EN 60099-4:2005, SR EN 80098-
4;2005/A1:2007, SR EN 60099-
4:2005/A2:2009, clause 8.7

D. INTERNAL ARG TEST

./-

37.

Internal e fault test .

a} AC metal enclosed
switchgear and contro!gear for

rated vollages “ahove 1KV upto
| and including 52 kv

PT-03.07,Ed. 3

SREN 62271-200:2012, Anmex A
IEC 62271-200:2011, Annex A
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No. |  TypelName of fest

Material / product

Reference document

b} Prefabricated substations

SR EN 62271-202:2007, 6.8
{EC 62271-202:2014, 6.102
PT-03.07, Ed. 3

¢) Curmrent fransformers

SR EN 61869-1:2010 clause7 4.6
IEC 61869-1:2007 clause 7.4.6
SR EN 61869-2:2013, clause 7.4.6
[EC 61869-2:2012, clause 7.4.6
PT-03.07,Ed. 3

d) Voltage transformers

SR EN 61869-1:2010 clause 7.4.6
IEC 61869-1:2007 clause 7.4.6
SR EN 61868-3:2012, clause 7.4.6
IEC 61869-3:2011, clause 7.4.6

PT-03.07, Ed. 3

38. | AC power arc tests Insulators for overhead lines SR EN 61467:2009
with a nominal voltage above |EC 61467:2008
' 1000 V PT-03.23, Ed. 3

39. | Testsusinga constrained and

directed arc

Protective clothing against the
thermal hazards of an electric
arc

SR EN 61482-1-1:2010
JEC 61482-1-1: 2009
SR EN 61482-1-2: 2007
IEC 61482-1-2: 2007
{EC 61482-2: 2009
PT-03.41,Ed.0

E. TEMPERATURE-RISE TESTS

40. | Temperature-rise test

a) Circuit-breakers for rated
voltages above 1 kV

SR EN 62271-1:2008, clause 6.5

|EC 62271-1:2011¢clause 6.5

SR EN 62271-100:2009, SR EN 62271-
100:2009/41:2013, clause 6.5

1EC 62271-100:2012, clause 6.5
PT-03.05, Ed. 3

b} Single-pole altemating current
circuit-breakers with nominal
voltage above 1 KV - railway
applications

SR EN 62271-1:2008, ¢lause 6.5
[EC 62271-1:2011clause 6.5

IEC 82605-1:2009 clause 7.4
PT7-03.05, Ed. 3

¢) Switches for rated voltages
above 1 kV up to and including
52kv

{Mechanical disconnectors for
rated voltage above 1kV up to
and including 52 kV)

SR EN 62271-103:2012, clause 6.5
[EC 62271-103:2011, |EC 62271-
103:2011/Corr. 1:2013, clause 6.5

SR EN 62271-102:2003, SR EN 62271-
102:2003/41:2012, SR EN 62271-
102:2003/A2:2013, clause 8.5

{EC $2271-102:2013, clause 8.5
PT-03.05, Ed. 3

d), Switches and earthing
switches, single-pole switches
with nominal voltage above 1 kV
- railway applications

SR EN 62271-102:2003, SR EN 62271-
102:2003/A1:2012, SR EN 62271-
102:2003/A2:2013, clause 6.5

IEC 62271-102:2013, clause 6.5

SR EN 62271-103:2012, clause 6.5
IEC 62271-103:2011, IEC 62271-
103:2011/Corr.1:2013, clause 6.5

IEC 62505-2:2008, clause 7

PT-03.05, Ed. 3

e) Htgh—vg}jagecqunt—iimiﬁng/ -

P
e

SR EN 60282-1:2010, clause 6.5
IEC 60282-1:2009, clause 6.5
|EC 60282-2:2008, clause 6.5
PT-0305,Ed.3 .~ /7
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No.

Type / Name of test

Material / product

Reference document

f) Low voltage fuses

SR EN 680262-1:2008, SR EN 60269-1:
2008/A1:2010, clause 8.3

1IEC 60269-1:2009, clause 8.3

SR HD 60269-2:2011, clause 8.3

IEC 60269-2:2013, clause8.3
PT-03.05, Ed.3

g) Disconnectors for rated
voltages above 1 kV

SR EN 62271-102:2003, SR EN 62271-
102:2003/A1:2012, SR EN 82271-
102:2003/A2:2013, clause 6.5

IEC 62271-102:2013, clause 6.5
PT-03.05,Ed. 3

h) Bushings

SR EN 60137:2008, clause 25
IEC 60137:2008, clause 25
PT-03.05, Ed. 3

i) High voltage altemating
current contactors

SR EN 62271-106:2012, clause 6.5
|EC 62271-106:2011, IEC 62271-
106:2011/Corr.1:2014, clause 8.5
PT-03.05, Ed. 3

i) Current transformers

SR EN 61869-1:2010, clause7.2.2
IEC 61869-1:2007, clause 7.2.2
SREN 61868-2:2013, clause 7.2.2
IEC 61869-2:2012, clause 7.2.2
PT-03.24, Ed. 3

k) Tap changers

SR EN 60214-1:2004, clause 7.2.2
IEC 60214-1:2014, clause 7.2.2
PT-03.05, Ed. 3

I) Inductive voltage transformers

SR EN 61869-1:2010 clause 7.2.2
IEC 61869-1:2007 clause 7.2.2

SR EN 61869-3:2012, clause 7.2.7
IEC 61869-3:2011, clause 7.2.7
PT-03.24,Ed. 3

m) Capacitive voltage
transformers

SR EN 61869-5:2012, clause 7.2.2
IEC 61869-5:2011, clause 7.2.2
PT-03.24,Ed. 3

n) Power transformers
* ollimmersed
» dry

SR EN 60076-2:2011, clause 7
IEC 60076-2:2011, clause 7

IEC 60076-7:2005, clause 8

SR EN 60076-11:2005, clause 11
[EC 60076-11:2004, clause 11
PT-03.16, Ed. 3

0) Prefabricated substations

SR EN 62271-202:2007, ¢lauseb.3
IEC 62271-202:2014, clause 8.3
PT-03.16, Ed, 3

p) AC metal enclosed
switchgear and controlgear for
rated voltages above 1 kV up to
and including 52 kv

SR EN 62271-200:2012, clause 6.5
|EC 62271-200:2011, clause 6.5
PT-03.05, Ed. 3

r) Low voltage switchgear and
controlgear; switches,
disconnectors,
switch-disconnectors and. -~
fuse-combination units

SR EN 60947-1:2008, SR EN 60947-
1:2008/A1:2011, clause 8.3.3.3

{EC 60947-1:2011, clause8.3.3.3

SR EN 600847-3:2009, SR EN 60947-
3:2009/A1:2012, clause 8.3.3.6
IEC'60947-3:2012, |EC 60047-
3:2012/A1:2013, clause 8.3.3.6 e

PT-03.33, £d.3 _.——
.
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and controlgear for rated
voltages above 1 kV up to and
including 52 XV

No. Type / Name of test Material / product Reference document
s) Low voltage switchgear and | SR EN 60947-2:2007, SR EN 60947-
controlgear. Circuit-breakers 2:2007/A1:2010, SR EN 60947-
2:2007/A2:2013, clause 8.3.3.6, clause
8.3.4 4, clause 8.3.6.3, clause 8.3.7.2
|EC 60947-2:2013, clause 8.3.3.6, clause
8.3.4.4, clause 8.3.6.3, clause 8.3.7.2
PT-03.32, Ed.3 '
t) Busbars and low-voltage SR EN 61439-1:2012, clause 9.2
switchgear and controlgear IEC 61439-1:2011, clause 9.2
assemblies (distributing boxes, | PT-03.05, Ed.3
measuring and protection units)
_ F. MECHANICAL TESTS
41. | Mechanical endurance tests a) Circuit-breakers for a.c SR EN 62271-100:2009, SR EN 62271-
voltages above 1 kV 100:2009/A1:2013, clause 6.101
JEC 62271-100:2012, clause 6.101
PT-03.06, Ed. 3
b) Alternating current SR EN 62271-103:2012, clause 6.102
disconnectors above 1 kV {EC 62271-103:2011, IEC 62271-
103:2011/Corr.1:2013 clause 6.102
SE EN 62271-102:2003, SE EN 62271-
102:2003/A1:2012,
SR EN 62271-102:2003/A2:2013, clause
6.102
1EC 62271-102:2013, clause 6.102
PT-03.08, Ed. 3
¢) Alternating current switches | SR EN 62271-102:2003, SR EN 62271-
for rated voltages above 1 kV 102:2003/A1:2012, SR EN 62271-
102:2003/A2:2013, clause 6.102
|EC 62271-102:2013, clause 6.102 -
SR EN 62271-103:2012, clause 6.102
[EC 62271-103:2011, IEC 62271-
103:2011/Corr.1:2013 clause 6,102
PT-03.06, Ed.3
d) Switches and earthing SR EN 62271-102:2003, SR EN 62271-
switches, single-pole swiiches 102:2003/A1:2012, A2/2013 clause 6.102
with nominai voltage above 1 kV | IEC 62271-102:2013, clause 6.102 -
- railway applications SR EN 62271-103:2012, clause 6.102
IEC 62271-103:2011, IEC 62271-
103:2011/Corr.1:2013 clause 6.102
|EC 62505-2:2009, clause 7.3
PT-03.06, £d.3
e) High-voltage alternating SR EN 62271-106:2012, clause 6.101
current contactors IEC 62271-106:2011, IEC 62271~
108:2011/Corr.1:2014, clause 6.101
PT-03.06, Ed. 3 _
42. | Switching devices and AC metal enclosed switchgear | SR EN 62271-200:2012, clause 6.102.1
removable parts verification and controlgear for rated IEC 62271-200:2011, clauss 6.102
voltages above 1 kV uptoand | PT-03.06, Ed. 3
including 52 kV .
43, AC metal enclosed switthgear | SR EN 62271-200:2012, clause 6.102.2

IEG 62271-200:2011, clause 6.102. .
PT-03.06, Ed. 3 s fi

o R
\ i

53
st
1"-‘, .
x;\\"- LS TR -
“"‘_*m- -




Annex no. 1 to Accreditation Certificate no. L1 004
Annex no. 1 Issue Date: 21.11.2014

Catélina Viorica NEAGUE

| _No. Type / Name of test | Material / product Reference document
G. SOUND LEVEL DETERMINATION
44, | Sound levels determination a) Power transformers SR EN 60076-10:2003
o oilimmersed IEC 60076-10:2001
o dry IEC 60076-10-1:2005
~ PT-03.20,Ed.2
b) Prefabricated substations SR EN 62271-202:2007, Annex BB
IEC 62271-202:2014, Annex BB
SR EN 80076-10:2003
|EC 60076-10:2001
IEC 60076-10-1:2005
PT-03.20, Ed. 2
H. MAIN AND AUXILIARY CIRCUIT RESISTANCE MEASURING
45. | Main and auxifiary clrcuit a) Altemnating current circuit- SR EN 62271-100:2009, SR EN 62271-
resistance measuring breaker for rated voltages above | 100:2009/A1:2013, clause 6.4
1kV IEC 62271-100:2012, clause 6.4
SR EN 62271-1:2013, clause 6.4
IEC 62271-1:2011, clause 6.4
PT-03.36, Ed. 2
b) AC mstal enclosed SR EN §2271-200:2012, clause 6.4
switchgear and controlgear for | IEC 62271-200:2011, clause 6.4
rated voltages above 1kV upfo | PT-03.36,Ed, 2
and including 52 kV
¢) Alternating current switches | SR EN 62271-103:2012, clause 6.4
for rated voltages above 1 kV up | IEC 62271-103:2011, IEC 62271-
fo and including 52 kV, 103:2011/Corr. 1:2013 clause 6.4
mechanical disconnectors SR EN 62271-102:2003,
{switches) for rated voltage SR EN 62271-102:2003/A1:2012,
above 1KV up to and including | SR EN 62271-102:2003/A2:2013, clause
52 kV 6.4
[EC 62271-102:2013, clause 6.4
PT-03.36, Ed. 2
d) Switches and earthing SR EN 62271-103:2012,clause 6.4
switches, single-pole switches IEC 62271-103:2011, IEC 62271-
with nominal voltage above 1 kV | 103:2011/Corr.1:2013 ¢lause 6.4
for railway applications IEC 62505-2:2009
PT-03.36,Ed. 2 .
I INDIVIDUAL TESTS
46. | Measurement of winding Power transformers SR EN 60076-1:2012,clause 11.2
resistance IEC 60076-1:2012, clause 11.2
PT-03.16, Ed. 3
47. | Measurement of voltage ratio | Power transformers SR EN 80076-1:2012 clause 11.3
and check of phase IEC 80078-1:2012, clause 11.3
displacement PT-03.16, Ed. 3
48. | Measurement of short-circuit | Power transformers SR EN 60076-1:2012, clause 11.4
impedance and load loss IEC 60076-1,2012, clause 11.4
PT-03.16, Ed. 3
48, Measurement of no-load loss | Power transformers SR EN 60076-1:2012, clause 11.5
and current g IEC 60076-1:2012, clause 11.5
o PT-03.16, Ed. 3
-End of document L
5 - ~
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GUNKAB AL, Nnosaus 4004, yn. Komatercko woce 92, ven: 032/608 881; daxke: 0321672 476
TIEKJAPALIMSL 3A CHOTBETCTBUE

NonynoamnucannaT Atasac MBaHos Tanues, ¢ EMH 6911014627, B Ka4eCTBOTO MU
Ha ManbnHuTeneH [upektop Ha GUIKAB All, Mnosans — yn. Komarescko LWoce Ne 92,

Oexnapupam Ha cobcTBEHA OTFOBOPHOCT, 4Ye MPOAYKTLT ,CTOoMaHo6eToHOB
eneMeHT”, 33 KOWTO ¢e OTHAaCA Tasy Aeknapauus, € B ChOTBETCTBIE C MPOeKT OT NPOeKTaHT
ux. Teoprm Konee - CK , KaKTo # B CbLOTBETCTBUE C Hapepbata 3a CblUeCcTBeHWUTE
WBWCKBAHMS W OLIEHABaHe CLOTBETCTBUETO Ha CTPOMTENHWUTE NPOAYKTH, CbLUECTBEHU
W3WUCKBaHUA 3a Des30nacHOCT Ha Apyrn Hapeabwu sa ouUeHsABaHe Ha ChOTBETCTBUETO, W
AOKYMEHTUpaHa M BHeApeHa cucTema 3a NPOV3BOACTBEH KOHTPOIT BLA PUNKAB Al —
Mnosave, HAYYHOWUSCNEOOBATESICKWM CTPOUTENEH WHCTUTYT - HWUCK — EOO[,
rp. Cocbust, 6yn. ,Hukona MeTkor” Ne 86 NULE 3A OLIEHABAHE HA CBOTBETCTBUETO
HA CTPOUTENHY NPOAYKTWN, Cepruduxar 3a ceorsetcteue Ne07-HCCOCCII-09.64.

[leknapaumMsTa ce OTHacs 3a eJIeMeHTH, NpouaBeAeHW C GeTOH G MuHMManta
XapakrtepuctuuHa KyGosa akocT 40,5 N/mm? no BAC EN 206.

Jeknapvipam, 4e MK e U3BECTHA OTTOBOPHOCTTA, KOATO HOCA ChNacHo 4. 313 ot HK.

O o
gt A
/ ,“‘*N@“\“é

NG
»

Ao
v

WanenHvtenex OupekTop: .. Pt VP o

(YKasaHlie 3a TPAHCIIOPT H MOHTAK Ha 00eMeH CTOMAHOGETOHOR eIEMEHT 32 Tpadoroct)
_ MouTaxHKTE PaGOTH Ce H3TBIHIBAT C MHBEHTAPHA MOHTAXHA TPE/ia THII ,,TpaBepca” ¢
TOBAPOHOCHMOCT 25 T.
- OCHOBHHHATOBAPBAHHA M BE3ICHCTEHA CHITACHO HOPMH H 3a/IdHHC.
- HATORAPBARKA OT CHAT — 2.5 kN/m? ; naropappans oF Barbp — 0,7 KN/m?
- ofI1] TOJe3eH TeXHoIoTHYgeH ToBap 250dN/ m*
- BHLHINHMA MEXAHUYHH Y/[apH ¢ CHeprud Ha yaapa oT 201
-ceH3MEMHO HATOBapBane 38 pailoH JeBETA CeH3MHUIHA 30Ha 33 BrirapHs.
- ceIUpHIHO TEXHONOTHYHO HATOBaPBaHe OT 060py/BAHE H CHOPBIKERHA!
- P1 = 2.0 kN KoHIEHTPHPAHO HATORAPRAHE Ha YETHPH OTOPH OT MATIHA — TpaHC(OopMAaTop.
- P2 = 1.0 kN xonneHTpHpaHo HATOBAPBRAHE Ha YeTHPH ONopu oT TabJio BUCOKA 30HA
- P3 = 0.5 kN KoRIeHTpHpaHO BATOBAPRAHE HA TETHPH OMOpPH OT TalJI0 HUCKA 30HA
- MepOonpHsITHsTa 33 Ge30MacTHOCT H XHTHEHA Ha TPY A H 32 MPEANA3BaHe OT BPEHOCTHTS M OTIACHOCTHTS TIPH
CTPOHTEJICTBOTO €A CTPMKTHO CHA3RAHE HA HOPMHTC CBITIACHO:
- IIpaBuITHHK 32 TCXHHYECKA 0E30MACHOCT;
- TIpaBHTHEK 32 6e30MACHOCT Ha TPY/Ia IIPH TOBAPO — PasToBapru paboTs; .
- Hapen6a 3a HHCTPYKTaXa ¥ 06yUeHHETO Ha PAGOTHHIITE H CITYKHTEIIUTE 10 0e30macHOCT H xug}féi{ 7‘ '
Ha TPYZAa ¥ IPOTHBOTIONKAPHATa He301aCHOCT. A
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) E}DE:I HAYUHOUICHEROBATENCKW CTROVTENEH MHETUTY T HWUCKW 2004
ED] TMLIE 3A CLUEHABAME HA CTLOTBETCTBYETO HA CTPOUTENHW NPOAYIKTY

Pasfauuade k2 REPE 3 20000 - OF o1 14 31 2075 ron
Pernerpausiotet nomep 47 o7 PeriCTLPA Ha MPF‘E

PenySnuxa Bunrapin, Codiin 1618, 6yn “Huxona Metkos™ Ne 86, Ten.; (02) 85610 82, draxc: (02} ﬂ559638 eanacl nist. r—oﬁa’u -vbcn

CEPTHOUKAT

3A CHhOTBETCTBHE
Ne 07-HCHCOCCTI-09.04

B cworsercerne ¢ uact tpera Ha HapendaTa 3a cwilecTBSIINFG N3NCKBAHMA KbM CHPOSKHTE 11 OleiisiBne
choraereTaieTo Ha crpodTentute npoaykTH (HCHCOUCTI e yeraHoBeno., ve CTpORTeNNIaT NPpOIyKT

OBUKHOBEH BETOH

€ 0IHANCHUE, KAACOBE 1 €HOTAB, OIBCAHN B HPII0REHS,

ApElUa3naycH 3a Binaralc g DeToHHY H croManoberolni KOHCTPYKIMHE W JA3neis,

MycHAT Ha nasapa or

“CBKH” AJL

. Hnospme, yn. ,,Anexcapurp CramGonuiicku’™ Ne 9a

C NROM3IRCHLAH B

Beronor su3en un YCEKW” Al
rp. Hnonaus, ya. ,,Anexcanisnp CramOonuiickn™ Ne 9a

B YCIOBHATA HA REBCOCH OT IIPOH3BOAHMTENS NPOHIBONCTBER KOHTPON. TlPOM3BONWTEHAT HPOBEKARA
TeKYHIO H3IATBAHE Ha npobru ofpasiun 1o YTREPAEH mnan 3a HAnMTRaHe. Jhinero 3a oncnsasalie na
eboreereTBiero , HICIT” KOO e n3pbhpuviic meprOHaYaIHO M3MATEAHE HA THNA HA MPOAYKTH 31
CHIECTBEHUTE XaPaKTePHCTHUXH, NPOBEXo € NLPBOHAMANHA HpoBepka (ONNUT) Ha NPOHIBOICTRCHMS:
KOHTPON, OCBUICCTBBA NOCTOAHEH KOHTPOR (Haj3op), OlcHka N ouobpssaile Ha NPONIBOACTBEMIN
KONTPO/ W TIPOBENJIA OAWT-U3NHTBAHE Na npodum obpasi, B3ern 0T NPOH3BOJCTEOTO WML OT
CTPOHTENRATA THOIAJ(KA.

Cepmd)mca'mr YHOCTOREDABAE, Y€ BCHYKH 1333710])61161‘1 HO QTHOIOCHHE OIICHARAHE HA ChOTBCTCTBRHETO 1t
H3NCKBanusgTa Ha (

BAC EN 206-1:2002,
BIIC EN 206-1:2002/A1:2006, BAC EN 206-1:2002/A2:2006,

BJAC EN 200-1/HA:2008,
Ca IPHIOMEHH H H3UBAHEGHY B YE GPOJYKTHT CHOTBETCTBA HA BCHUKH ITPEJIICARH HIHCKBaHHS.
Crotsercrerero Ha npoxykTa csinaciio HCHCOCCT] nnpsonasanto e oneneno npes 2004 r.

Tosn ceprudmrar pasumpasa obxpara na ceprudurar Ne 07-HCHUCOCCTI-09.64, usnonen 4a rnpoi
owT 11 04.09.2009 r. CepTudukaTsT ocTaBa BAAHACH IIPY YCIOBHE, HE HIHCKBRHHUATA 118 TCXNIUECKaT)
CCIMUKALHS ce HIMBHUMBAT, HE Ce BJOIIABAT YCIOBWATA HA MPOW3IBOJCTRO M Ct YIPUKIIBA
C(beKTH BEH HPOHIBOJICTBEH KOHTPON B CLOTBETCTBHE ¢ BLOCACHATA HOIKYMEH I'H]Z‘flllﬁ LHC] b}f{:
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.‘,HAVL!HDHHCHEROBATEHCKM CIPOWTEREH WHCTHTYT- HACH coon

saing
a EE_ THLLE 34 GUEHRBASE HAGYOTRETCTBIET PASTRGHTENIN AFOIETI KL CERTHBRIAT 1A L BOIE LG tBli
L Pt e g HEE AR e7-HOHCOCCT09.6d
T Co B 6y Thermanrd Hth - TIE56 1962 Gear RS E 3 ol i 7 Tagrln agmmen 11 05.08 2010 1. rp. Couin
O3HAYEHHE, KAACOBE N O'BOTAB HA
OBHMKHOBEHH BETOHN
OT OBXBATA HA CEPTHBHEATA 3A CBOTBETCTBHE
e e ettt s . . e BT B S .
_ Knac 150 ke A 5 g 3-5 E 5
g natisck 2 g g . g
B : g = H & oo R
=] = = = £ oo = i
Oznavenne EE8 g g g & 2 T £5 | 55% R
Egg ER | 82 £ gg 1 5E° 2
$ E = | pumvedc | oanEen ¢ = E o= i g E gz &
E5 | e B z = 3 &% | 5k 5
g ‘ 2 g g g2 g
& 3 & =t 2
C6i8-C1 0,1-D,,,, 22-52 H (‘6/3 i37.5 * Lot 190 0,89 22 32
C8/16-C1 0,1-1,,,, 22-52 2 C8/10 B10 ¢ 225 (3,71 52
C10/12-C1 0,1-D,,,, 22-52 3 clonz | BIS s 250 | 060 2
C12/15-C1 0,1-D,,,, 22-82 4 * 270 .59 ¥
C1315-Cl1 0,1-D,,,, 22-83 5 C12/15 B3 % 315 0,57 £3
C12/15- Bs0,6-C1 0,1-13,,,,, 22-53 6 Bu0.6 315 (.57 53
C16/20-C10,1-D,,,, 22-82 7 * 340 0,50 52
C16/20-C1 0,1-D,,,, 22-83 8 C16/20 B20 ¥ 380 | 045 S3
C16/20- Be0,6-Cl 0,1-D,,, 22-53 9 Bs0,06 380 0,43 53
C20/25-C1 0,11, 22-52 10 5 390 | 048 52
C20/25-C1 0,1-D,,, 22-53 11 C20/25 B23 * 425 [(X¥) 33
C20/25- Bp0,8-C1 0,1-D,, 22-53 12 Ba(,8 425 042 53
C25/30-C1 0,1-D,,,5, 22-82 13 + 450 1 0,46 s2
C25f30 C10,1-D,,, 22-83 14 C25/30 B30 ¥ 475 0,39 83
| C2530-Bu0,3-C1 0,1 D, 22-53 s P08 475 | 039 s3
C28f35 CE0,1-D 5, 22-52 16 * 490 0,36 52
C28135 €l 0,1-Dyyy, 22-83 17 C28/35 B35 + 500 0,38 53
C28/35-Br0,8-C1 0,1-[),",,, 22-583 18 H{s 0, 8 500 0,38 33
C30/37-C1 0,1-D,,,, 22-52 19 * S0 0,37 52
C30/37-CL 0,1-D,, 22-83 20 C30/37 - * 310 0,38 53
C30/37-Be0,8-C1 0,1-1,,,, 22-83 21 B3s (L8 514 038 L 53
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(32}40 Cl0,1- Drm 22-52 22 # Clo1 51 0,37 22 52
C32/40 Cl 0,1~ Dm“22 53 23 C32/40 1340 o 520 0,38 S3
C32/40 Es0,8-Cl 0,1-D,,,, 22—83 24 By 0,8 520 0,38 83 _
C35/45 Ci 0,1-D,,,, 22-82 25 * ) ,1 510 0,36 22 52 (
C35M45-C1 0,1-D,,,, 22-83 26 Ci5/45 B3 ¥ 320 0,36 53
C35/45 Bel,0-Ci 0,1-D .. 22-83 27 Be L0 520 0,36 33
40/50-(:; 0,1-D,,,,22-52 oo * o, 520 0,37 22 52
C40/50-C1 0,1-Dy,,, 22-83 29 C40/50 B50 # 530 0,38 3
C40/50-Bs1,0-C1 0,1-D 5, 22-83 30 Brl,G 530 0,38 S3
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DK 7.4.1.1

Opran 3a KOHTPOJI OT BHAA C

npu “AC — AC" 004
5800 rp. NnegreH, 6yn."Pyce” N? 19, ren: 064/841-385; (hakc: 064/841-383

CEPTUOMKAT 3A KOHTPON
N 2 / 10.12.2015 roa.

1, KJIMEHT: ,®unka6” Afl, rp. Nnoeaus, yn. ,KomaTescko woce” N2 92

2. OATA HA U3BDPLUBAHE HA KOHTPOJIA: 09.12.2015 roa.

3. OBEKT: BKTM tun FK 2X800 kVA, 20/0.4kV, c ofcnyxsaHe OTBbBTPE,
thabp. N2 1186/2015 .

4. KOHTPO/IMPAH HAPAMETDLP:

o HWBO Ha WyM

5. 3AKAIHOYEHMUE:
HuBoTo Ha Wwym Ha BKTT tvn FK 2X800 kVA, 20/0.4kV

ChOTBETCTBA!
- Ha M3KCKeaHusTa Ha TC /3afianne Ha kKnuexTa/

MpunoxerusT npotokon N 2 / 10.12.2015 roa. /2 ctp./ e HepasaenHa 1acT ot
CepTuchukaTa 3a KOHTpoN obwo 3 ¢Tp.

M3BBbpLUMA OLEHKA Onobpun: P
Ha CbOTBETCTBUETG! : PrkosOAMTEN HA /
('e‘-”rp‘_/) - ) . —“_.
e L OpraHa 338 KOHTPOJI: , ,== 3358 . .
/ Hukonait CuMeoHOoB / / k. BMgsENMUagB:/

T

- Hrd Y
He ce 10NYCKa M3NON3BEHETO Ha KOMWA OT HACTOSUIMA CEPTHEMKAT 33 KOHTPON MOW HE HACTH OT HETo, CCBEH € MACHEHTTHE fj?‘elj%une-ua‘_\ s
OpraHa 3a KOHTPON, ¥3nan cepThdmxara. CepTuthHKaTET MOXe Aa Gb/le OTHET NpY HeMPaBoMepHo ng/lasaite uﬂu'He@pa%}fqﬁa‘/yﬂorp&a. "
A [ irid




@K 7.1.20.2
Crp. 10r.2

Opran 3a koHTpon or Buga C

npv “AC — AC” 00[4
5800 rp. Mnesen, 6yn."Pyce” N2 19, ten: 064/841.-385; drarc: 064/841-383

MPOTOKOJN

38 KORTPOST Ha LM
Nez2/10.12.2015 rog.

1. KINNMEHT: ,®unkat” AL, rp. Mnoeaus, yn. ,KoMarescko woce” No 92
2. OBEKT: BKTI tin FK 2X800 kVA, 20/0.4kV, ¢ obcnyxBsaHe OTBbTPE,
thabp. N2 1186/ 2015 rog.

¢
3. BU4 HA OBEKT: HoB ‘
4. OCHOBAHME 3A KOHTPOJIA: Mopbuka N2 1 / 08.12.2015 roa.
5. KOHTPOJIMPAH MAPAMETDBP: HMBO Ha LuyM
6. HOPMATHMBHW AKTOBE:
o Metoga 3a koHTpon: BAC 15471
o HopmatusHu usmckeanms: TC /3afiaHue Ha KimenTa/
7. YCITOBUA NMPU KOHTPONA: _
7.1, Warounnum Ha wym: BKTTT tin FK 2X800 kVA, 20/0.4kV
7.2. XapaxTrep Ha WyMa: nocTosHeH
8. PEBYJITATU OT KOHTPONA:
EKB¥BaneHTHO Hopma, dBA o
N2 no ;::g“;::e Hueo dt;;myn, HMBO Ha WyM, /Ha1l0m (
pea p dBA pa3cronHue/
i Ha 9.60 m or creHara ¢ 35 35
BEHTUNALIMOHHW PeLleTKN ]
2 Ha 3.30 m or cretHaTa Ge3 35 i 35
BEHTUNALIMOHHK pelleTKu

9. SABENEXKA: unaMa

10. OOPYABAHE U3NON3BAHO 3A U3MEPBAHETO:
WnTerpupail wymomep tin 2240, B&K-Aanhva, MaeHTtubukaumoHeH NO 00172324
3BykoB kanubpatop Tun CEL 120/1, CASELLA - AHrnvs, uaeH, NC 3941686

11. MHOOPMALNSA KbAE E U3BDPLLUEH KOHTPOJIA: Ha MacTo
12, AATA HA N3BBPLUBAHE HA KOHTPOQJIA: (09.12.2015 roa. _

M3BBPIIMA KOHTPONa:
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Mkcnexrop:. .. (.54 L
/-Hukonaii CrimeoHos /
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®K 7.1.20.2
Crp. 2012

HacToswmsT NpoToKoN e HepasaenHa yacT oT Ceprudukara 3a KOHTpon N2 2/
10,12.2015 roa.

JAEKJTAPALINSA
3A PA3IPAHUYABAHE HA OTFOBOPHOCTMTE

A3, JONYNOANWUCAHWAT, ASKNapupaM, Y€ HAMa fAa NpeAocTaBAM Ha BbHIWHW Sl
MHPOPMaUMs 3@ aHHW WM PE3YNTaTh OT KOHTPOsa, KOSTO MOXE Aa Haspean Ha
NpecTixa, penyTaumsTa Unu MHTEPECHTE Ha KIWEHTHUTE; Lie ChXpaHsiBaM AoKYMEHTaUnATa
0T NPOBEAEHUS KOHTPOS MO HAuMH, KOMTO W3KMIOUBA AI0CTHI Ha BbHIUHW Nul@ A HER;
OTFOBOPEH CbM 38 6€3nPUCTPACTHOCTTA Ha CBOUTE AEMHOCTM NO KOKTPOJ 1 HE Ca OKa3atw
TBProBCKYM, (DMHAHCOBM  vNM  ApYr  Bb3AENCTBMS, KOWUTO  Aa  KOMMpOMETUPAT
6e3npuUCTPacTHOCTTa; e cnasBaM KOHMMASHUMANHOCT NO OTHOLIEHWE Ha BBLTPELIHO
(pmpMeHaTa wHOpMaUms, nonydeHa B Npoueca Ha WsBbPWBAHE HA KOHTPOMA, Kakto W
WHDOPMALMATA OTHOCHO KNMEHTA, NONyYeHa OT APYri WSTOUHULM, Pa3nnuuHi OT KNNEHTS;
He CbM BN NOANOXEH Ha KakbsTo W Aa € OWMno HaTUCK OT CTPpaHa Ha PbKOBOACTBOTO Ha
APY)KECTBOTO, PbKOBOACTBOTO Ha OpraHa 3a KOHTPOA, NPEACTAaBUTEN Ha KIMEHT,
KOHTPOMEH OPraH, Wik KOETo M Aa & BUNO I0PUAKYECKO WiK DU3UHECKO NULE A NPOMEHS]
KONMWUUECTBEHO WM KAYECTBEHO pe3ynTaTuTe OT KOHTPOsia, M3BbpLUEH MO A0roBop Wnu
nopbuKa; He CbM y4acTsan B MPOEKTMPaAHETO, NPOM3BOACTBOTO, AOCTaBKaTa,
MHCTaNVPaHETO, OBCRY)KBAHETO U NOAAPLXKATA Ha 0BeKTa, KOHTO KoHponvpaM.

Hexnapatopu.

MHCNeKTop: . . . 4 S 7o

Lt e
/ Hukenair CTimeoHos /

Aata: 10.12.2015 rop.




CEPTVIDOINMKAT
SA AKPELATALIAS

»AC - nc” OOA
OPTAH 3A KOHTPON OT BUJ C

hapec Ha ynpaenenune n othuc: 5800 rp. Mnese, 6ya. ,Pyce” N¢ 19, \ '
er.2

EVK; 114034519

OBXBAT HA AKPEBNTALIVIA:
KonTpon na:
EnexTpuueckn ypeaby n chopbieHns ¢ Hanpexenwe 4o U Hag 1000 V
Cunoey kabennu nMHKMK a0 20 kv
. Cunosu TpaHchopMaropu Ao 35 kv
fMoacTaHuMn TpanchopMaTopHN KOMNAEKTHM ¢ 06180 NpegHasHauenue 3a
HanpexeHue go 20 kV
KoMnnekthu pasnpeaenntentmn ypeabu (KPY) 3a sakput u OTKpUT
MOHTAX C HanpexeHWe go 20 kv
fpekscBayn 3a BUCOKO HanpexeHne ac 20 kV
EnektpoaBuraTeny 3a NpoMeHAMUB TOK a0 20 KV
Peneitnyn sawmuty
ENexTpoSawnTHy cpeacryBa
dusnyHW daxTopu Ha paboTHa v BUTOBa cpeda

PENYEIA
S\ BbITAPYS




F Features /[ Feaiures

SAFETY against short circuit currents. SICHERHEIT gegen Kurzschidsse.
VERSATILE WIELSEITIG
» Big range of terminals available, = Vielzahi van Anschitisse.
s One pole or Three pole disconnection. o T-polig oder 3-polig schaltbar.
APLICATIONS ANWENDUNGEN
¢ For installations witch are fikely to suffer shost circuits. » Zum Einsatr bel Instaflationen in z. B.
Next to distribution transformers. Trafosialionen

} Range / Produfipaistie

Type 438 Disconnector, BTVC-S 10004, BTVC-DS 20008, NH-3 Fuse links,
Ty 438 NH-Trennfeisten, BTVC-S 1000A, BTVC-DS 20004, NH-3 Trennimesser.

Reference* Type Current Disconnections Terminal type
Arikelnummer® o Neanstrom chalibar Anschiussausiohrung
438,55.12.04.02 BTVC-8 1G00A
o One pole
1-poliy Mi2 Inserted nut stainless Steel
438.57.70.04.02 BIVC-DS 20007 M12 Einpressmutler mi Schraube Edelstahl
B¥VC-5DT 2 Handles Three pole
93885120002 | e apT 2-Hand-Betrisben 10004 3-polig

*Far more references check the catalogue } Weitere Varianten finden Sie im Katalog

NH- Double Disconnectors
NH-Doppel:Tramplefsten,

sbar conn
- Kuppelleiste




F Dimensions / Abmessungen

| BIVCS w-polig-schaltbar

3i8

104.5

185

664
600
650

918

254

201

800

668
650 -

[

| BICVDS 1 pole discomnection

1045

185

664
600
650

185

N3

24¢

| Widih A/ Brette A"




Accredited by BMWA with GZ: 92714/237-IV/9/00 as test- and inspection body
and with BGBI, 11 Nf. 244//2005 as certification body for personnel

Test Report

Project Designation

TYPE TEST
AT LOW-VOLTAGE
SWITCH-DISCONNECTOR
TYPE BTVC-S:

= 400V a.c. up to 690V a.c. / 1000A [ size 3
= single pole operated three pole device
= 185mm busbar system

Client
PRONUTEC S.A.
Parque Empresarial Boroa
Parcela 2¢-1
E-48340 Amorebieta — VIZCAYA
SPAIN
Order from / No. 0120117 ---
Project Number 2.03.02216.1.0/BTVC-S/size3/1p-operated/185 Test Enginear Ing.J.Ainetter
Date of issue 29.03.2011 )\
Total number of issues / No. 171 -~ '
MNurnber of pages 18
i Annexc Number of pages : -

The resuilts relate exclusively to the terms tested.
This report may only be repreduced or published in full, without omissions, afterations or additions.

The reproduction or publishing of extracts from this report require the written approval of the research center.

AN
Osterrsichisches Forschungs- und Prifzentrum Arsenal Ges m.b.H. 1210 Vienna, Gisfinggasse 2, Austria T 443 (0) 50 550-0 wa .é‘j‘t%&é{'
Court of jurisdiction Vienna | FN: 185088 | DVR:0037532 | UID: ATU 48677208 | ISO 9001:2008-Cerlified | Bank details: Erste Bank der

Osterreichischen Sparkassen AG | Account No.: 28226773802 | BLZ: 20111 | IBAN ATS5 2011 1282 2677 3802 | BIC: GIBA A'EWW



Test item

Identification:
Low-voltage switch-disconnector type type BTVC-S

Manufacturer: PRONUTEC S.A.

Trademark; pronutec

Device type: single pole operated three pole device
Busbar system: 185mm

Size; 3

Rated operational voltages: 400V a.c. up to 690V a.c.
Rated operational current:  1000A
Rated frequency: 50Hz

Testing location, Period of testing
Testing iocation:
Osterreichisches Forschungs- und Prifzentrum Arsenal Ges.m.b.H.
Business Unit Electric Energy Systems ,
Power Service Center (
Giefinggasse 2
A-1210 Vienna
AUSTRIA
Period of testing:
03/2011

Test(s)
Test(s} performed:
Type test

Test standard(s):
IEC 60947-1 Ed. 5.0:2007+A1:2010 and IEC 60947-3 Ed. 3.0:2008
EN 60947-1:2007+A1:2011 and EN 60947-3:2009

Possible test case verdicts:

" P (Pass): Test item does meet the requirement
F (Fail): Test item does not meet the requirement
N (Not applicable): Test case does not apply to the test item

Summary of test resulits
See page 4

Drawing and picture of test item
See page 4

Test performance and test values
See pages 5 to 17

Result o

The low-voltage switch-disconnector type BTVC-S mentioned above has passeg,the"t‘y'fare test
successfully.

7

Test Engineer Project Engineer,

technical responsibility
]!—MM_"# &

b T e
e "'—"F:‘:"”Ti -

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

Ing.K.Farthofer

S T
", L
L

T
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Testing laboratory

ACGREDITED
according to

| ENISO/IEC 17025

No. BMWA-92.714/0504-1112/2G07

CERTIFICATED
according to
IS0 9001

Reg. No. 12769

]
e
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Lyemit st Pt o Pt Enra Seiis LE

RECOGNIZED
CBTESTING LABORATORY

under the responsibility of OVE
as the National Certification Body

Control station for tests up to 15kA
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Summary of test reéults

Constructional requirements: Passed

Test sequence |

Temperature-rise: Passed at 1000A
Dielectric properties: Passed at Uimp = 12kV and Ui = 1000V
Making and breaking capacity: AC-21B passed at 690V/1000A

Test sequence |
Operational performance capability: AC-21B passed at 690V/1000A

Test sequence 11|
Short-time withstand current lew: Passed at 12000A r.m.s./ 1s (
Short-circuit making capacity lem:  Passed at 230004 peak

Test sequence |V
Conditional short-circuit current: Not applicable

Test sequence V
Overload: Not applicable

Project No. 2.03.02216.1.0/BTVC-S/size3/1p-operated/185 - Page 4 of 18
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Test performance and test values

IEC /EN 60947-3

Clause

’Requirement - Test

Resulf - Remark

Verdict

8.3.3

TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS

8.3.31

Temperature-rise test

ambient temperature 10-40 °C .......oocovvreeiii?

24

test enclosure Wx H x D (mm x mm x mm) ..........;

material of ENCIOSUIE .......cooeeveeveeeeeeeeoeosii?

Main circuits, test conditions:

- conventional thermal current Ith (&) .....oovveee.o, :

1004

- conventional enclosed thermal current lthe (A) ...

- cable / bar cross-section (mm3) / (mmxmm) ....... X

Busbars: 60x10
Outgoing: 3 x 40x5

- cable / bar length (mm) / (mm) ........ocoovveern ., :

Busbars: 600
Outgoing: 2000

Fuss-link details (fuse-combination units only):

- manufacturer's name, trademark or identification
1A= YOOI

- manufacturer's model or type reference .............

- rated voItage (V) oo, :

-1ated CUITENt (A) oo

= POWET 0SS (W) oo

- rated breaking capacity (KA) .......ocoecomveevirent

Measured temperature-fise ... !

See table on page 17

Auxiliary circuits, test conditions;

- rated operation current (A) ...........ocoomeevt |

- cable €ross-section (MM .........ocemveeeseroerenni]

Measured temperature-rise .............ooeveovece




IEC / EN 60947-3

Clause Requirement - Test Result - Remark Verdict
8.3.3.2 Test of dielectric properties P
Rated impulse withstand voltage (kV) ...t | 12 —
- test Uimp main circuits (KV) ....ooeiveevcencimvsnsaninent | 14,8 P
- test Uimp auxiliary circuits (KV) woooieriec | = N
- test Uimp on open main contacts (equipment P
suitable for isolation) (KV} ...ccoenvcccrecinssieinsnninnanst [ 18,5
Power-frequency withstand voitage (V) ........ccceo.. 111000 —_
- main circuits, test voltage for 5 sec. (V) ... et | 2200 P
- control and auxiliary circuits, test voltage for N
586C. (V) e | 7
Devices, which have been disconnected for the N
power-frequency withstand voltage test............... |-
Equipment suitable for isolation, leakage current —_—
not exceed 0,5 mA
Test voltage 1,1 Ue (V) ovvvvccrnicnnivrennciisirnsssnnnnnt | 760 —
Measured leakage current (MA)........coocenicnrreneet | < 0,1 P

o

Project No. 2.03.02216.1.0/BTVC-S/size3/1p-operated/185 - Page 7 of 18
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IEC / EN 60947-3

Clause Requirement - Test Result - Remark Verdict
8.3.3.3 Making and breaking capacity test P
Test 1: L1 closed, L2 closed, L3 operated; Test 2: L1 operated, L2 closed, L3 open
- utitization Category ... veeseser s (|AC-21B —
- rated operational voltage Ue (V).......c..coveveen.. 11680 —
- rated operational current fe (A)................ooe.n.. 2| 1000 —
Conditions, make/break operations or make operation AC-23A and AC-23B only: P
- test voltage UfUe = 1,05 (V) .ocvcevvevveroorevesrnnns | L1: 729 —
L2: 730
L3:729
-testcurrent fle = 1,5 (A) oo | L1 1517 —
12: 1528
L3: 1512
- power factor / time-sonstant ... { L1: 0,98 —
L2: 0,96
L3:0,96
Conditions, break operation AC-23A and AC-23B only: N
- test voltage UflUe = 1,05 (V) .oooeveerceeevrr i, {L1: - —
Lz: -
L3: -
- test current Mle = ... (A) ..., L - —
L2: -
L3: -
= POWET FACKON et | BT —
L2: -
L3:-
Number of make/break operations .......cccceccocve 15 P
Current duration make/break operations (ms) ......:| 280 —_
Recovery voltage duration = 50 ms (ms) ................: | 80 P
Time interval between operations (s) ...................| 30 P
Characteristic of transient recovery voltage for AC-22 and AC-23 only: N
- oscillatory frequency (KHz) ..o, |- —
- measured oscillatory frequency (kHz) ............... (Lt - N
L2: -
L3: -
SfACIOr Y e | LT N
L2: -
L3: -

Project No. 2.03.02216.1.0/BTVC-S/size3/1p-operated/185 - Page 8 of 18




=

IEC / EN 60847-3

Clause

Requirement - Test

Result - Remark

8.3.3.3.5

Behaviour of the eguipment during test

Test performed without:

- endanger to the operator

- cause damage to adjacent equipment

No permanent arcing

Nao flash over between poles and poles and frame

No melting of the fuse in the detection circuit

8.3.3.36

Condition of the equipment after test

Immediately after the test equipment must work
satisfactorily

- required opening force not greater than the test
force of 8.2.5.2 and table 8

- equipment is able to carry its rated current after
normal closing operation

8.3.3.4

Dielectric verification

- test voltage 2 Ue with 1000V~ minimum (V) ......:

1380

- no flashover or breakdown

8.3.3.5

Leakage current

WV|o

- test voltage 1,1 Ue (V).

760

- leakage current < 2 mA / pole (MA).......cceed

<1

8.3.3.6

Temperature-rise verification

T|(TT

-test cUrment 18 (A) oo

1000

- cable / bar cross-section (mm?) / (mmxmm) ........

Bushars: 60x10
Outgoing: 3 x 40x5

- cable / bar length (mm) / (mm) .....c.ccooivrmiinenen :

Busbars: 600
Qutgoing: 2000

- temperature of main circuit terminals < 80 K (K) ....:

<80
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Test Report

Pioject Designation

TYPE TEST
AT LOW-VOLTAGE
SWITCH-DISCONNECTOR
TYPE BTVC-&:

= 400V a.c. up to 690V a.c. / 1000A / size 3
» single pole operated fhres pole device
« 185mm busbar system

Clent
PRONUTEC S.A.
Parque Empresarial Boroa

Parcela 2¢-1
E-48340 Amorebieta — VIZCAYA

SPAIN

Order from / No. 01/2011 f -

2.03.02216.1.0/BTVC-S/size3/1p-operated/185 Testngineer  INd.J.Ainetter

Project Number

Date of issue 29.03.2011 \
Total number of Issues / No. 171 - \
18

Number of pages

Annex Number of pages

The results relate axclusively to the terms tested.
This report may only be reproduced or published in full, without omissiens, alterations or additiens.

The reproducticn or publishing of extracts from this report require the written approval of the research center,

[ Sy
Osterrsichisches Forschungs- und Prifzentrum Arsenal Ges.mub.H. 1210 Vienna, Gisfinggasse 2, Austia T +43 (0) 50 550-0 W ‘a_z;a\éat»
Court of jurisdiction Vienna | FN: 165088b | DVR:0037532 | UID: ATU 48577208 | IS0 9001:2008-Celified { Bank detells: Erste 'Eank der
Qaterreichischen Sparkassen AG | Account No,» 28226773802 | BLZ: 20111 | IBAN AT95 2014 1282 2677 3802 | BIC: GIBA RI\VWV
RN



Test item

ldentification:
Low-voltage switch-disconnector type type BTVC-S

Manufacturer: PRONUTEC S.A.

Trademark: pronutec

Device type: single pole operated three pole device
Busbar system: 185mm

Size: 3

Rated operational voltages: 400V a.c. up to 690V a.c.
Rated operational current: 1000A
Rated frequency: 50Hz

Testing location, Period of testing

Testing location:

Osterreichisches Forschungs- und Priifzentrum Arsenal Ges.m.b.H.

Business Unit Electric Energy Systems _
Power Service Center (
Giefinggasse 2 :

A-1210 Vienna

AUSTRIA

Period of testing:

03/2011

Test(s)
Test(s) performed:
Type test

Test standard(s):
IEC 60947-1 Ed. 5.0:2007+A1:2010 and [EC 60947-3 Ed. 3.0:2008
EN 80947-1:2007+A1:2011 and EN 60947-3:2009

Possible test case verdicts:

" P (Pass): Test item does meet the requirement
F (Fail): Test item does not meet the requirement
N (Not applicable): Test case does not apply to the test item
Summary of test results :
See page 4 (
Drawing and picture of test item
See page 4

Test performance and test values
See pages 510 17

Result _ -
The low-voltage switch-disconnector type BTVC-S mentioned above has passed the type test
successfully.

Project Engineer,
technical responsibility

Test Engineer

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

Project No. 2.03.02216.1.0/BTVC-S/size3/1p-operated/185 - Page 2 of 18
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Testing laboratory
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Summary of test results

Constructional requirements:

Test sequence |

Temperature-rise:
Dielectric properties:
Making and breaking capacity:

Test sequence ||

Operational performance capability:

Test sequence 1]
Short-time withstand current lcw:

Short-circuit making capacity cm:

Test sequence IV
Conditional short-circuit current:

Test sequence V

Overload:

Passed

Passed at 1000A
Passed at Uimp = 12kV and Ui = 1000V
AC-21B passed at 690V/1000A

AC-21B passed at 690V/1000A

Passed at 12000A r.m.s./ 1s
Passed at 23000A peak

Not applicable

Not applicable
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Test performance and test values

IEC /EN 60947-3

Clause lRequirement - Test Result - Remark Verdict
8.33 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS P
8.3.31 Temperature-rise test P
ambient temperature 10-40°C ... [ 24 —
test enclosure Wx Hx D (mmxmmxmm) .......;|- -—_
material of enclostre ..o | = —
Main circuits, test conditions: —_
- conventional thermal current Ith (A) ...................... | 1004 — _
- conventional enclosed thermal current Ithe (A) ... |- — (
- cable / bar cross-section (mm?) / (mmxmm) .......: | Busbars: 60x10 —
Outgoing: 3 x 40x5
- cable / bar length (mm) / (MM) ......c...c.oonnene..... | Busbars: 600 -—

Outgoing: 2000
Fuse-link details (fuse-combination units only): —

- manufacturer's name, trademark or identification ‘ —
MAFK ..ot e er s | =

- manufacturer's model or type reference ...............| - —
- rated VOItage (V) .ol | = —
- rated curent (A) v - —
= POWEr 1088 (W) Lo | = —
- rated breaking capacity (KA) ...oooveereeeeet | - —
Measured temperature-fise ..........co.coccovveveennnnnn: | See table on page 17 P
Auxiliary circuits, test conditions; N
- rated operation current (A) ..o | = — (
- cable cross-section (MM ........coevveeeiner el = —
Measured temperature-rise ......c.co.cocovivevereeerverennn.. - N

Project No. 2.03.02216.1.0/BTVC-S/size3/1p-operated/185 - Page 6 of 18
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IEC FEN 60947-3

Clause Requirement - Test Result - Remark Verdict
8.3.3.2 Test of dielectric properties P
Rated impulse withstand voltage (kV) ...l 12 —
- test Uimp main circuits (KV) «.c.ooovrcccoaincn | 14,8 p
- test Uimp auxiliary circuits (KV) ...l | = N
- test Uimp on open main contacts (equipment P
suitable for isolation} (KV) ....cccoecvcnrcmniiinncinnicnne | 18,5
Power-fraquency withstand voltage (V) ..................| 1000 —
- main circuits, test voltage for 5 sec. (V) ...... e 12200 P
- control and auxiliary circuits, test voltage for N
588G AV} e e e |
Devices, which have been disconnected for the N
power-frequency withstand voltage test.............. |-
Equipment suitable for isclation, leakage current —
not exceed 0,5 mA
Test voltage 1,1 Us (V) v 11760 —
Measured leakage current (MA}.........ccocvirriiinininens 11<0,1 P
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IEC /EN 60947-3
Clause Redguirement - Test Result - Remark Verdict
8.3.3.3 Making and breaking capacity test P
Test 1: L1 closed, L2 closed, 1.3 operated; Test 2: L1operated, L2 closed, L3 open
- utilization category .........ccceeeieciciiiiiie e | AC-21B —
- rated operational voltage Ue (V).....o.ccovcvvennnnnn 1| 690 —_
- rated operational current fe (A)........o.occveveevenn | 1000 —
Conditions, make/break operations or make operation AC-23A and AC-23B only: P
- test voltage U/Ue = 1,05 (V) .oovcereveeceecvveeeens | L1 728 —
[2:730 :
L3: 729
-testcurrent 1/le = 1,5 (A) cvrvvvvivicivcieecevvee | L1 1517 — ("
12:1526 -
L3: 1512
- power factor / ime-constant ...t L1 0,96 —
L2: 0,96
3:0,96
Conditions, break operation AC-23A and AC-23B oniy; N
- test voltage Ufte = 1,05 (V) .o, oL - -
L2:-
L3; - _
-testourrent Vle = ... (A) v | L —_
Lz: -
L3: -
- POWET fACtOr ..o e L LT - —
L2: -
_ L3; -
Number of make/break operations ...........cocoeve.n. .15 P
Current duration make/break operations (ms) ...... 11280 — (
Recovery voltage duration = 50 ms {ms) ................. } 80 P )
Time interval between operations (s} ................... 1130 P
Characteristic of transient recovery voltage for AC-22 and AC-23 only: N
- oscillatory frequency (kHz) ..ol [ - =
- measured oscillatory frequency (kHz) ...............|L1: - N
L2; -
L3: -
~FACIOT Y oLt - N
L2: -
L3: -
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IEC / EN 60947-3

Clause Requirement - Test Result - Remark Verdict
8.3.3.3.5 | Behaviour of the eguipment during fest P
Test performed without: —
- endanger to the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
No melting of the fuse in the detection circuit P
8.3.3.3.6 | Condition of the equipment after test P
Immediately after the test equipment must work P
satisfactorily
- required opening force not greater than the test P
force of 8.2.5.2 and table 8
- equipment is able to carry its rated current after P
normal closing operation
8.3.34 Dielectric verification P
- test voltage 2 Ue with 1000V~ minimum (V) ...... 11380 —
- no flashover or breakdown P
8.3.3.5 Leakage current P
-testvoltage 1,1 Ue (V) o1 780 —
- leakage current <2 mA / pole (MA).......covveent [ <1 P
8.3.3.6 Temperature-rise verification P
-test current le (A) .o s 1000 —_
- cable / bar cross-section (mm?) / (mmxmm) .......: | Busbars: 60x10 —
Qutgoing: 3 x 40x5
- cable / bar length {mm) 7 (MmM) .c..coovvvrcrnnncnnn :| Busbars: 600 —
Outgeing: 2000
- temperature of main circuit terminals < 80 K (K) ....; | < 80 P
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IEC / EN 60947-3

Clause Requirement - Test Result - Remark Verdict
8.3.4 TEST SEQUENCE |l: OPERATIONAL PERFORMANCE CAPABILITY P
8.3.4.1 Operational performance test P
Test1: L1 closed, L2 closed, L3 operated; Test 2: L1operated, L2 closed, L3 open
- utilization CateUONY ....cocevereeerrercervarercensicicrienennnt | AG-21B —
- rated operational voitage (V) ....covniivernrerinnnnt | 690 —
- rated operational current (A) ......ccocvevneienniennn | 1000 —
Test conditions for electrical operation cycles: P
-test VORAGE (V) oo ercessisiarnennnn s | L1 684 —
L2: 895
£3: 693
- test current {A) ... :1L1: 1012 —
L2: 1022
L.3: 1009
- power factor / time-constant .......ceceviierenennnl | L10.0,85 —_
12: 0,95
L3 0,96
Number of cycles with current ........oovvieiiiiinicinns 11100 P
Number of cycles without current ...........ccccceceret | 500 P
First test sequence (withiwithout current) .............. | With —_
Second test sequence (with/without current) .......... | Without —_
- time interval between first and second test —
SBUUBNCE .oooisirmeer s smsss s asre et et sneasasenrsannes :| No time interval
- recovery voltage duration at operatons with P
CUITENt = 50 MS (M8} .vervrrerrerrmeemrirerersassevererssrserenes’ | 90
= current duration (IMS) ..o 11280 —
- time interval between operations (8) ........coocneeeeet | 180 P
8.34.1.5 Behaviour of the equipment during test P
Test performed without: —
- endanger to the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
No meliing of the fuse in the detection circuit P
8.3.4.1.6 |Behaviour of the equipment after test y P
Immediately after the test equipment must work ‘ Y P
satisfactorily .

- required opening force not greater than ihe test
force of 8.2.5.2 and table 8

- equipment is able to carry its rated current after
normal closing operation -
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IEC / EN 60947-3
Clause Regquirement - Test [Result - Remark Verdict
8.34.2 Dielectric verification p
- test voltage 2 Ue with 1000V~ minimum (V) ......: [ 1380 —
- no flashover or breakdown P
8.3.4.3 Leakage current P
-testvoltage 1,1 Ue (V). | 760 —
- leakage current <2 mA / pole (MA) .........ccet [ < 1 P
8.34.4 Temperature-rise verification P
-testourrent 1e (A) ..o e | 1000 —
- cable / bar cross-section (mm?) / (mmxmm) .......; | Busbars: 60x10 —
Outgoing: 3 x 40x5
- cable / bar length (mm) / (MmM) ........coocesvven...... | Bushars: 600 —
Outgoing: 2600
- temperature of main circuit terminals < 80 K (K)....: | < 80 P
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Clause Requirement - Test Result - Remark Verdict
8.3.5 TEST SEQUENGE ill: SHORT-CIRCUIT PERFORMANCE CAPABILITY P
8.3.6.1 Short-time withstand current test P
L1 closed, 1.2 closed, L3 closed
Rated short-time withstand current low {(A) ...........:} 12000 r.m.s. / 1s P
- test voltage (V) ......... et s a e :1L1: 695 —
L2: 696
L3: 685
-r.m.s. test current (A) .ot | L1 12020 —
12: 12035
L3: 12010
- peak test cuIrent (A) ...covrerierineesinesnssnnnennns | L1: 24380 —_
£2: 17110
L.3: 23740
- power factor / #me-sonstant ...t | 110,28 —_
L2:0,28
13:0,28
—FACKON 11 e 112,03 —
Test duration (M) ......ccoveiveeererrenseesresccenissininsecnnsne: | 1005 e
8.3.56.1.5 |Behaviour of the equipment during test P
Test performed without: —
- endanger to the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
No melting of the fuse in the detection circuit P
8.3.5.1.8 |Condition of the equipment after test P
Immediately after the test equipment must work P
satisfactorily
- required opening force not greater than the test P
force of 8.2.5.2 and table 8
- equipment is able to carry its rated current after P

normal closing opseration




iEC / EN 60947-3
Clause Requirement - Test IResu]t - Remark Verdict
8.3.5.2 Short-circuit making capacity P
L1 open, L2 closed, L3 operated
Rated short-circuit making capacity lem (A) ......... 1123000 peak P
- test voltage U/Ue = 1,05 (V) ...ovevceevveincnn | L1: 728 —
L2: 728
13:728
-rms, testeurrent (A) o D L1: 11480 —
L2: 11510
L3: 11485
- peak test current (A) ..ol | L1 23150 —
L2: 18260 : (
L3: 21730 -
- power factor / fimecenstant ... 1|L1: 0,29 —
12:0,28
L3:0,29
SFACKO N el | 2,02 —
Current duration (8) vovoveevvneeiiiceee e, 185 —
Number of CYeles ... e 112 —
Time interval between the cycles .......ccoeeveivennl [ 3 —
8.3.525 Behaviour of the equipment during test P
Test performed without: —
- endanger to the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
No melting of the fuse in the detection circuit P (
8.3.5.2.6 [Condition of the equipment after test P
Immediately after the test equipment must work P
satisfactorily
- required opening force not greater than the test P
force of 8.2.5.2 and table 8
- squipment is able to carry its rated current after : P
normal closing operation




IEC /EN 60847-3

Clause Requirement - Test IResult - Remark Verdict
8.3.5.3 Dielectric verification P
- test voltage 2 Ue with 1000V~ minimum (V) ......; [1380 —
- no flashover or breakdown P
8.3.5.4 Leakage current P
<test voltage 1,1 Ue (V} vt | 780 —
- leakage current <2 mA / pole (MA)......ccccveeeeen | < P
8.3.6.5 Temperature-rise verification P
-test current e (A) oo, 111000 —
- cable / bar cross-section (mm?) / (mmxmm) .......: | Busbars: 60x10 —_
QOutgoing: 3 x 40x5
- cable / bar length (mm) / (mm) ..o .| Busbars: 600 —
Outgoing: 2000
- temperature of main circuit terminals < 80 K (K) ....: < 80 P
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IEC /EN 60947-3
Clause Requirement - Test lResuIt - Remark Verdict
8.3.6 TEST SEQUENCE IV: CONDITIONAL SHORT-CIRCUIT CURRENT N
Conditional short-circuit current test N
Protective device details: N
- manufacturer's name, trademark or identification —_
MAK 1ttt -
- manufacturer’s model or type reference .............;. |- —
- rated voltage (V) .ccoeer il | = —
“rated CUITENE (A) oo | = —
- rated breaking capacity (KA) .....co.ccoveeeeeeoererenl | - — ,
8362 Conditional short-circuit current fest values N (
- test voltage (1,05 Ue) (V) wvviieceveceseeevet | L1 - —
L2: -
L3:-
~testourrent (A) ..o LT - —
L2; -
L3: -
- rated fregquency (Hz) ... i- —
= POWBI factor ..o e | —
STACIOT N et | = —_
Fuse protected short-circuit withstand (equipment in closed position) N
- max. let-through current (A) ..o LA - —
L2;-
L3: -
- Joule integral Pdt (A%} .....coovveeeeccorreveee el | L1 = —_
L2: -
L3 - (
Fuse protected short-circuit making (equipment closing on to short-circuit) N
- mean velocity of 16 manually under no-load —
conditions operations (M/8) .....co.oo.vveeeerevrveneeeeneat | -
- point at which the measurement is made ............; |- —
- test speed during the fuse protected short-circuit —_
MEKING (MFS) weerirrreerrireiee s seresennnt | =
- max. let-through current (AY ... | L7 - —_
L2; -
L3: -
- Joule integral I2dt (A%8) ..ooe.oovveer i | LT - —
L2; -
L3: -




IEC/EN 60947-3

Clause Requirement - Test Result - Remark Verdict

8.3.6.2.5 |Behaviour of the equipment during test N

Test performed without:

- endanger to the operator

- cause damage to adjacent equipment

No permanent arcing

No flash over between poles and poles and frame

No melting of the fuse in the detection circuit

8.3.6.2.6 |Condition of the equipment after test

Z|Z|Z2|1Z|Z2|Z|=Z

Immediately after the test equipment must work
satisfactorily

=

- required opening force not greater than the test
force of 8.2,5.2 and tahle 8

- equipment is able to carry its rated current after N
normal closing operation

8.3.6.3 Dielectric verification N

- test voltage 2 Ue with 1000V~ minimum (V) ......: |- —

- no flashover or breakdown

- -

8.3.6.4 Leakage current

-testvoltage 1,1 Ue (V) .coovviiveeeee i, -

- leakage current <2 mA / pole (MA)................... |-

Z| =

8.3.6.5 Temperature-rise verification

-testourrentle (A)....coovvceviiiiie e - —

- cable / bar cross-section (mm?) / (mmxmm) ....... e —

- cable / bar length (mm) 7 (mm) .......ooeevveceirt | - —

- temperature of main cireuit terminals < 80 K (K) ....: [~ N
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IEC /EN 60947-3

Clause Requirement - Test Result - Remark Verdict
8.3.7 TEST SEQUENCE V: OVERLOAD PERFORMANCE CAPABILITY N
8.3.71 Overload test N

ambient temperature 10-40 °C .........ccooeveivivinnnl | - —

test enclosure Wx H x D {mm x mm xmm) .......... - —

material of @nclosSUre ........co.vevvee e} | - —

testourrent 1,6 x lthe or 1,8 x th (A) .ol | - —

cable / bar cross-section (mm?®) / (mmxmm)..........; |- —

cable / bar length (mm) / (mm) ......ccooevivminiiiennnn | - —_

Fuse-link details: N (_ _‘

- manufacturer's name, trademark or identification —
MIATK oottt nsrcr e esrereree s sresresressssssesasssomeens | =

- manufacturer's model or type reference .............. | - —

- rated voltage (V) .o | = —

- rated CUMrent (A) .o | = —

= POWAT 088 (W) o) | = —_

- rated breaking capacity (KA} «ooooveevieeeeeeeeervnnndl | = —

Time duration of the overload test (8} .......c...ce....... - —

Within 3 to 5 min after the fuse(s) has(have) N
operated (or 1 h}, the equipment has been
operated oncs, i.e. opened and closed

Required opening force not greater than the test N
force of 8.2.5.2 and table 8
The equipment has not undergone any impairment N
hindering such operation
8.3.7.2 Dielectric verification N (

- test voltage 2 Ue with 1000V~ minimum (V}......: |- —_

- no flashover or breakdown

Z |2

B.3.7.3 Leakage current

-test voltage 1,1 Us (V)i -

- leakage current <2 mA / pole (MA) ..ol |-

2|2

8.3.7.4 Temperature-rise verification

-testourrent le (A) ..o |

- cable / bar cross-sectton (mm?) / (mmxmm) ........ |- _

- cable / bar length (mm) / (Mm) ..ot [ - e ___

- temperature of main circuit terminals < 80 K (K) .....{~" N
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IEC /EN 60947-3

Clause Requirement - Test Result - Remark l Verdict
TABLE: Temperature-rise P
Temperature rise dT of part: mg;—s(LI[(rZe d rgguggd
L1 49
Busbar terminals: tin-plated copper L2 58 65
Terminals ke >
L1 57
Outgoing terminals: tin-plated copper L2 61 65
L3 64
Manual operating means: non-metallic 7 25
Parts intended to be touched but not hand-held: non-metaliic 25 40
Parts which need not be touched during normal operation: non-metallic 41 50

Supplementary information:
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The Federal Ministry of Economics, Family and Youth confirms
that

Ostorreichisches Forschungs- und
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DECLARACION DE DC4381-0

27-Octubre-2010

CONFORMIDAD - Pég. 1 de 1

T~

PRONUTEC, S.A.
Parque Empresarial Boroa Parc. 2c-1
48340 Amorebieta — VIZCAYA (SPAIN)
NIF.: ES-A-48/217.962

Declara bajo su responsabilidad que el producto:
Declare-under our sole responsibility that the product:
Eigenverantwortliche Evklirung zu unserem Produckt:

Bases tripolares verticales cerradus (BTVC) tamahos 1/2/3, desconexion unipolar y tripolar,
Three poles fuse rails (BTVC) size 1/2/3, one and three pole Switching, :
Dreipolige Sicherungsiastschaltleisten (BTVC) Grifie 1/2/3, ein und dreipolig schaltbar.

Referencias 438xxxxxx fubricados segiin la Especificacion Técnica de Pronutec ET-438.

References 438xxxxxx mannfactured according Pronutec’s ET-438 Technical Specification.

Die Referenznumment 438xxxxxx sind alle gefertigt gemify den technischen Spezifikationen der Pronutec
ET-438.

Son conformes con las exjgencias de la Directiva de Seguridad del material eléctrico destinado a ser utilizado
bajo determinados limites de tensién 2006/95/EC.

Are in accordance with the requirements of the Low Voltage Directive 2006/95/EC

Diese sind in Ubereinstimmung mit den Anforderungen der Niederspannungsanweisung 2006/95/EC.

Y de la Directiva de Compatibilidad Electromagnética 2004/108/CE. :

And with the Electromagnetic Compatibility Directive 2004/108/CE.

Und mit der Elektromagnetischen Vertriglichkeitsanweisung 2004/108/CE.

De acuerdo a la siguiente norma armonizada:
According to the following harmonised standard:
Gemdifi der folgenden Norm:

UNE - EN 60947-3: 2009

Cualquier montaje, ya sea inicial o posterior que no respete las instrucciones generales de puesta en servicio y
uso dadas por Pronuiec, anula este documento,

Any initial or subsequent installation that will not observe the general instructions given by Pronutec will
cancel this document.

Jegliche Anderungs oder Nachinstallationen, die nicht den generellen Anweisungen der Firma Pronutec
entspricht, widerruft diese Erllirung,

En Amorebieta / In Amorebieta Fdo. Diego Martin Imbert
Director Técnico
Technical Director / Technischer Direktor

pronutec

LABORATORIO

Teli 434 94 831 3234
Fer: 36 9463130 32




OUIKAD AJL, TInoeus 4004, yn Komarescko moce 92, Ten: 032/67 40 93; dake: 032/67 2476
Wnreprer caiit: www.filkab.com , E-mail: engineering@filkab.com

OEKNAPALUNUA

Dexnapupam ve: [Mpegnarabute ot “Ounkab” Al TpunonioGHW BepTUKalTHU
paseiUHMUTENI Ca W3LUANO B CbOTBETCTBME C W3KCKBAHMATA Ha TexHu4eckaTa
cneyndukaliMg Ha cTaHgapTute 3a marepuana , BKNIOYWUTENHO Ha naparpadm
JXapakrepucrinka Ha maTtepuana’ u "ChOTBeTCTBUE HA MPeANOXEeHOTO M3NbIHEeHne C

HOPMATUBHO — TEXHUYECKUTE OOKYMEHTH" .

28.08.2015 . WambnHuTeneH ,u,mperfo R R,
rp.Mnosave {AraH
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