MPEONOXEHWUE

3a M3NMbIHEeHWe Ha obWecTBeHATA NOPBYUKA
00O: ,,4YE3 PA3NPERENEHWUE BBLITAPUA” AL,
OT: ABB Bwnrapua ECO[]

apnpec. rp. Cocua, 1582 Byn. ,Xpucrogop Konymt®, N2 9, eT. 3

Ten.: : +359 (0) 2 807 55 00; caxe: +359 (0) 2 807 55 99; e-mail: office@bg.abb.com

EavHenr uaenTudKukalluoHeH kof: 8311331562,

Mpeactasnaeaxo oT Exexapt Hoipaiirep u Credan Munues — Ynpasutenu

NMuue 3a  koHTakTy: CredaH  Mwunues, Ten +35928075521, «cpakc: +35928075599, e-mail:
stefan.minchev@bg.abb.com

YBAXKAEMIW TOCNOXU U FOCNOIA,

Mpenocraesame Ha BallieTo BHUMAHWE NPEANOXEHMETO HU 38 W3NbRHeHUe Ha ofllecTBeHa nopbyka ¢ npeamer
»JOCTaBKa Ha eriekTpuyecku anaparu 110kV", ped. Ne PPD 17-064.

06ocoBeHa no3uuua 1 - [loctaBka Ha TPUHOMIOCHK enerazoBH npekbesayy 110 KV 3a MOHTaX Ha OTKPWTO
—17 6p.

1. B cnyvaii, ye 6baem u3bpaHu 3a VanbiHUTENR, Le M3NBNHKM NPeaMeTa Ha nopbyYKaTa B NBNHO CLOTBETCTBNE
C MBYCKBAHUATA Ha Bb3NOXUTENA, KaTO Ce 33/bMXasamMe Ja cnasBame W3NCKBAHWATA Ha HopMaTueHaTa ypeaba
Ha Penybnnka Bwnrapus.

2. MpeacTaeam TexHudeckuTe cnedudukauvu ot pasgen |l Ha AoKyMeHTauuATa C MoNbIHEHW BCUYKM USUCKBaHU
CTONHOCTW 33 BCHMUKA NO3NLMK OT CTOKaTA NO NpeaMeTa Ha nopbykaTa.

3. [leknapupam, de npepnaraHoTe OT Hac obopyaBaHe OTroBapsA Ha MUHWMANRUTE TEXHWMYECKW U3UCKBaHUSA Ha
BL3noXUTENs, KOUTO He cbabpxar rpada ,lapaHtipaHo npeanoxeHve” B Tabnuuute Ha TexXHudeckute
cneuudukauvu Ha crokaTa, NPUNOKeHe KbM HACTOALLOTO NPeANOXEeHUe 3a M3NbIIHEHWE Ha nopbYKaTa. é‘(
4, MpeacraBsM BCUUKY USUCKBAHU AaHHW W AOKYMEHTY, nocodeHn B MNpunoxerve 2 OT HACTORALOTO TeXHUHECKO
npeanoxeHve. 3anosHaT CbM C U3UCKBAHETO, Ye Npe/cTaBeHUTe AoKyMeHTH Tpabbea fla 6baaT Ha Genrapekul esuk
WNKU ¢ npesofl Ha BLArapCcKy e3viK, NPUAPYXKEHW ¢ OPUrMHANHUTE AOKYMEHTH, C U3KMIOHeHVe Ha Katanosure y
MPOTOKONW OT W3NUTaHWSA /e cyyall, Ye ce UsuCkeam! sa MaTepuanuTe, KOUTO MoraT fa ce NPeACTaBAT U Camo Ha
HrIHACKA e3uK.

5. 3anosHar CbM, Y48 NpejcTaBeHUTe OT HAc TEXHUUECKW JOKYMEHTH ¢a AoKa3aTencTso 3a AeknapupaHuTe oT MeH
TEXHWYECKW AgHHW W NapamMeTpu B TeXHUYSCKUTS crneuvduraluy Ha cToxaTa.

6. MoTebpaaBaM, ve npefAcTasaHWTe OT HAC CTOXKW, ONUCaHWN B TexXHUHeCKOTO HY NpearnoXenue, e oTroBapaT
Ha NOCOYEeHWUTE OT BLINOXNTENA CTaHAapPTW WKW Ha eKBUB&NEHTHU. B cnyt{aﬁ, ye AaneH Marepian oTrosaps Ha
CTaHAapT, eKBMBANEHTEH Ha NOCOYeRWA Ce 3aabrxaBaMe Aa ro oTpasuM B OTAENEH AOKYMEHT U ga npecraBiMm
AoKasaTencTea 33 €KBMBaNeHTHOCTTa Ha ABaTa cTaHgapTa.

7. Npeanaram rapalUMOHEH CpoK 3a npeanaraHuTe cToku — 36 (TPUAECET U LWIECT) Mecela, oT AaraTta Ha Npuemo
— NpeaaBaTeneH NPOTOKON 3a Nony4YasaHe Ha cTokara oT Bbanoxurens.

8. CpoK 3a gocTaska Ha npegnaraHuTe cTokd — 90 (geBeTaeceT) AHYU OT aTaTa Ha nopbuka ot Byafioxutens 5o
ManbniHuTena

MpunoxeHus: Q
1. Mpunoxexue 1 - TexHUNECKU U3UCKaaHus U cneyudu auJua {3nbAHEHUS Ha NopLYKa a pas@ i om
doKyMeHmayusima 3a yyacmue — nofib/IHeHU Ha Cb me Mecma; /

2. lMpunoxenue 2 - MauckeaHu AOKyMeHmU om npunio eHu TexHU4ECKY U3UCKSaHUA u,é uuehifkayu;
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Il. TEXHUYECKWU CNELIM®UKALIMU U UBUCKBAHUA HA Bb3NOXWUTENSA 3A U3MBNHEHWUE HA NOPHYKATA

1. USUCKBAHMA KbM QOKYMEHTALMATA ¥ U3NMNTBAHUATA 1O OEOCOBEHA NO3ULIUA Ne 1:

+JJOCTABKA HA TPUNONIKOCHU ENEFA30BU MPEKECBAYU 110 KV 3A MOHTAX HA OTKPUTO®

No

HdokyMeHTH np#u yyacT

MpunoxeHue Ne
MNK TEKCT

o]
&

TouHo oBo3Hauerve Ha Tuna, Npou3BoAUTENa U CTpaHaTa Ha NpOou3BOACTRO
(npowsxoa) W noCNegHO U3AaHME Ha KaTanora Ha npon3aBognTens

LTB 145 D1/B,
ABB, MNpouaxoa:
ABB Wuaus,
ChIMacHo
MPUIOMEH
katanor Ne 1HYB
800001-081

TexHW4ecko onucaHue Ha U3fenueTo, B T.M. rapaHThupanu napaMmeTpu u
CbOpbXKaBaHe

CwrnacHo
KaTanor katanor
Ne 1HYB
800001-081

MpOTOKONM OT TWUNOBU W3NMTBAHUR HA aHTIUACKK MNY DBLArapcki esuk Cbril.
ChOTBETHWTE craHgapt™v oT cepusita BOC EN 62271 wunu exsusaneHTHO/M,
NpoBeseHn OT HesaBuUcuMa akpeawuTvpaHa wanuTaTtenHa nabopaTopusi—
3aBepeHy Konus (M AONBAHUTENHM WINWTBAHWA, ako ¢a nposeaeHu), ¢
NPUOXEH CMTUCHK Ha OTABAHWTE W3NUTBaHUS Ha ObNrapcku esuk.

TpUnoxexn
NpoTOKCNU
CbIMacHo
npuioxes
BOKYMEHT
1HYB600095
Pee : A, BaTta;
2014-02-05, u
CMACHK KbM TAX
ACKYMEHT
03arnaBeH —
LCNUCHK Ha
TUNOBUTE
W3NUTaHWsA 3a
enerazos
npexbceay T
LTB 145 D1/B"

CepTniukat/akpeaurauusl Ha HesaBucumara wsnutatenHa nabopatopus,
npoBenia TMNOBUTE UBNUTBARNS — 3aBePEHO Konue

MpunoxeH
CepTudpunkar Ha
Pehla

=3

TABJNIALIA 1

CTavpapT Ha MaTepuana 3a TPUNONOCHH enerasoBM NpekbeBayun 110 kV 3a MOHTaX Ha OTKpUTO

p——

TexHuYeCKH napameTpy 3a TPUNOMNKOCEH enerazoB npekbeBay 110 KV, KOUTO ce NONbMRAT OT YYACTHUKA B

rpada ,,FapaHTMpPaHo npheANOKeHUe !

Ne TexHuueCKu napaMeTpuiXapaKTepucTHKK U3nckBaHe ::2;2;;‘::;‘;

1. MpoussoauTern, CTpaHa-NPOU3BOAUTEN fa ce nocouu A aEAﬁEB
BAC EN 62271-100 un | BOC EN 82271-

2. Crangapr EKBVIBANEHTHOM 100
3. Mapka Ha npexucsada Ja ce nocovu LTB 145 D1/B
4. Twn Ha npekbcBaYa [a ce nocouu Bb?féﬁ?gﬁf;m
5. Terno Ha npekbeeava 8 KUrorpamy [a ce nocouu 1366

XapakTepucTiKa Ha MaTepuana:
TpUNoNICHW enerasoBy NPexbesaYy, B KOWTO KOHTAKTWUTE C& OTBAPAT W 3aTBapAT B cpefa Ha cepeH xeKcacbnyopm

(SFe).

TPUNONKCHWTE BNerasosuk NpexbCaaYK ca npegHaszHaveHu sa pa60Ta Npy¥ MakcuManHo CUCTEMHO HanpekeHue ao 123
KV 1 ca MOHTUpaHy BbPXY HOCELLUE KOHCTPYKUMWA, KOATO NO3BONABE MOHTUPAHE BbB BEPTUKANHO NONOXEHE B OTKPUTH

pasnpefenuTenHN ypen6u. Beexu nontoc e usrpajeH oT BepTuKkan
NbT Ha yTevka W BepTrKania Avroracitenta kamepa ¢ KneMH Hak

noanopeH usonarop (onopa) ¢ HeoBXOOUMUAT
Vi t 3a NPUCHLEAMHABAHE KbM NUHUATA.
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YHpaBI‘leHMeTO Ha TNaBHUTE KOHTAKTW Ha nMpekbceava ce ochLecTeaBa €OHOBPEeMEHHO 3a TpWTe nontoca (OGLHO) c
MOTOPHO 3afBKMXBAHe, KOETO 3aeiHO ChC CBLP3BRALUUTE (ernemHuTe) ENeMeHT 1M HocCellaTa OoCHOBAa ca 4acT OT

- Aoctaekata. MexanuuHute noape,qn/paspymaaaHeTo H& npegasaTenyiure MexaHu3Mk He TpﬂﬁBa Aa BOOAT A0
CBNPUKOCHOBEHUE C YacTi No4 Hanpexenue,

CboTBeTCTBUE Ha NPEANOKEHOTO U3MBLITHEHNE C NPUITOXMMHUTE GLITFAPCKA | MeXSYHapoOAHW CTRHAAPTH UNU

eKBMBANEHTHO/M U HOPMATHBHO-TEXHUYECKUTE [OKYMEeHTH:

Y4aCTRUKBT NPEeACTass B NPeANOKEHWeTO CH AeKNapalusi, 4Ye NPe/IOKEHOTO M3MbiHeHWe Ha TRPUNOMNIOCHUTE

enerasoBu NpeKeCea1n CLOTRETCTRAT Hal-Marko Ha;

1. BAIC EN 62271-1:2008 ,KomyTaL1OHHU anapaTit 3a BIUCOKO HanpexeHne. YacT 1; OBLLUM TEXHUHECKU U3HCKBAHNS
(IEC 62271-1:2007)" unu eks1BaneHT;

2, BAC EN 62271-100:2009 , KomyTauuoHHu anapaTv 3a BUCOKO HanpexeHue. Yact 100: [NpomeHnMBoTOKOBY
npekbCcBayn 3a BUCOKO HanpexeHne (IEC 62271-100:2008)" unwv eksuBaneHT;

3. Hapep6a Ne 3 ot 9 toHu 2004 r. 3a YCTPOWCTBOTO Ha EHEKTPUMECKNTE ypestu v enekTponpoBOAHUTE NUHUY,
“3fafeHa OT MUHUCTBPa Ha eHepreTUKaTa U eHepruiinuTe pecypeu (Hapenba Ne 3 YEYEI) v Ha TexHWUTE BanuaHu
V3MEHEHUA K 1IONBAHEHNA.

TeXHMYecKM NapameTpu M XapakTepUCTUKM 33 TPUNOMIOCEH enerasos npekkceay 110 KV 3a MoHTupaHe Ha
OTKPUTO, 3a KOMTO YYacTHWKLT Aeknapupa B TeXHUYECKOTO CHM npeanoxeHue — Pasnen V or HacToawara
AOKYMeHTallus, Ye NpeanoXxeHOTO OT Hero oGopygBaHe OTroBapsl Ha MOCOYEHWUTE MUHMMANHM TeXHHYECK:
M3NCKBaHKA Ha Bbanoxutens, nocoyeln B TabnuuaTta no-aony:

Ng [TexHiiecki NapaMeTpu/XapakTepucTHKU | MuHUManHM TeXHUUeCKi
1. Ycnoeus Ha paGora:
- BucoutHa Haa MODCKOTO HUBD A0 1000 m ("
- MaxkcumanHa okonHa Temneparypa +40 °C '
- MunuManHa okoltha Temneparypa -35°C
- OTHOCUTENHA BNAXHOCT HA Bb3AyXa 280 %
2 MoHTax Ha OTKPUTO
3. CeuaMuyHa yeroiuueocT 0.3¢g :
4. HoMuHanRo HanpexeHne 123 kV L e
5. HomuHaneH Tok = 1600 A
6. HomuHanHa yecToTa N 50 Hz-
7. HoMuHaneH uskniouBaTeneH ToK Ha KbCo CheANHEHWE:
EcbexriBHa BenuuvHa Ha nNpoMeHnWBO TOKOBaTa
) KOMNOHEHTA 2 31,5 KARMS
- [TpOABIKUTENHOCT Ha KbCO CheAUHERNE 3s
- HomuHaneH wakniysateneH Tok3a 3 s = 31,5 kKA RMS
- HoMWHaneH BKIoMBaTENEH TOK HAa K.C. = 78,8 kA peak
8. [MopAAbLK Ha NPEXOAHOTO BLICTAHOBABALLO HaNPEeXeHNe Ha KemuTe Ha NpeKbeBayua
) MortoceH hakTop Ha NbPBO 3aracunua Abrara 15p.u
none RN
Mopsigbk  Ha  NpexoAHOTO  BbLICTAHOBRBALO
- HanpexeHue Ha KNeMuUTeé Ha npekbeBava, MK 2211 kv (
BEMNYMHa '
CTpbMHOCT Ha MNPeXO4HOTO Bb3CTAHOBSBALLO
- HanpexeHWe Ha KNemnTe Ha npeksceaya fapu | Hom 2 2 kV/us
W3KN.
CTPBMHOCT Ha nNpPexoZHOTO BL3CTAHOBSABRALLO
- HanpexeHWe Ha KnemuTe Ha npekbesava npy 60% | 2 3.0 kV/ius
HOM H3KN.
CTPbMHOCT Ha nNpexoAHOTO Bb3CTaHOBABALLO
- HanpexeHue Ha KnemuTe Ha npeksceaya npu 30 % 2 5.0 kV/ps
1 HOM M3k
9. ACHHXPOHHY YCNOBMS NpK CUCTEMU CbC 3a3eMeHa HeyTpana
Mopsaabk H&  MPexofHOTO  Bh3CTAHOBABALLO
- HanpexeHWs Ha KeMuTe Ha fpexscBava, MUK z 251 kV
BenuvMHa
) CTPBMHOCT Ha NPexXoAHOTO  Bb3CTaHOBABALLO > 1.54 KV/us
HanpeXeHue Ha KNemMuTe Ha npekkosaya '
10. KunomeTpuyHo K.c.
) MNopaask Ha HOMUHaNHOTO BBJIHOBO 4500
CLMNPOTHUENEHUE HA NMUHUATA
- HomuHaneH nukos dakrop Ha nuHuaTa 1.6 p.u.




Ne TexHUYecKH napaMeTpH/xapaKTepUCTHKK MURWMATTHI TEXHNYECKK WINCKBaHMUA
Mopagbk Ha  NpPexofHOTO  BB3CTAHOBABALO
- HanpexXeHne Ha KNeMuTe Ha npekbseeada, nuK 2 141 kV peak
BenuduHa (TRV), peak value
CTPBMHOCT H@ NPeXogHOTO  Bb3CTaHOBSIBALIO
- HanpexeHWe Ha KieMUTe Ha npeksceava Rated z 2.0 kKVius
RRRV
11 MaknoyeaHe Ha:
- MarHeTisupaly ToK Ha TpadHchopmaropi z 1100 A
- KanauuTvBeH TOK Ha BBL3AYLLHA NWHWA 231,6A
- KanauwTueeH TOK Ha xabenHara iMHvs 2140 A
12. HoMUHANHKO MaNUTaTENHO HaNPEXeHWe C NPOMULLAEHA YecTOTa 33 Bpeme 1 MuHyTa:
- Mexay oTBoPEeHK KOHTaKTH = 265 kV
- Cnpamo sems 2230 kV
13. WsnuTaTenHo HanpexeHue ¢ uMnyncHa Bbaxa 1,2/50 us.
- CnpsiMo 3emMs = 550 kV peak
- Mesy OTBOPEHN KOHTaAKTU = 650 kV peak
14, HomuHanHW KoMYyTaUWOHHK BpemMeHa:
- CobcTBeHO BpeMe Ha U3KioYBaHe 2(30+£4)ms
- Bpeme Ha n3aknioMBaHe =60 ms
- CoBCTBEHD BpEeME Ha BKNIoYBaHe =90 ms
- ANB - uvKNK 2 0-0.3 s-CO-3 min-CO
15. Bua Ha geroracurendarta cpefa SF6
16. Konu4ecTso KOMyTaUMKM Ha Noioc [1o PeBU3NA.
) Mpu M3KHOUBaHe Ha TOK Ha KbCo ChefuHeHve 31.5 >20 6p
kA RMS '
Mpu VM3KTIoYBaHe Ha TOK Ha KbCo CheauHeHue 20 KA > 50 6
" |RMS P-
) g&msuaxnmqsaﬂe Ha TOK Ha KbCo cbeanHeHke 10 kA > 200 6p.
) Mpy U3KMIOYBAHE HA TOK HA KbCO ChefiuHeHue 5 KA > 800 6p.
RMS
- EnexTpuiecka U3HOCOYCTOWYMBOGT, LIMKIN =6 000 6p.
- MexaHuyHa W3HOCOYCTORMMBOCT, LIUKN = 6 000 6p.
17. 3apBunKBaHe: MoTopHo
- Konwiecreo Ha npekbceay 1 6p.
- HomuHanHo HanpexeHue Ha enexTpoasurarens 220VDC+20%
18, BrrilouBaTENHW M U3KAKDYBATENHW YCTROWCTBE M CNOMETaTENHWU KPBLIoBe!
- KonwyecTao BKNOYBATENHU KPBroBe 1 6p.
- Konu4ecTso M3KNIYBRATENHY KPEroee 2 6p.
- HomMWHanHO 3axpaHBsalle HanpeXxeHue 220VvDC+20%
- Hopmari+o 0TBOPEHM KOHTakTK Ha BnoK-KoHTakTa =10 6p.
- HopManHo 3aTBOPEHW KOHTaKT Ha Bnok-koHTakTa =10 6p.
- HomuHaneH Tox 210 ADC
) "UMNyncer" KOHTaKT C NPOAB/IKUTENHOCT Ha z16p
vMnynca MyH.20 ms )
19. 3alLyTa OT KoHAEH3aLuWs Y yNbTHERVE Ha Wkada 3a ynpasnexue:
- HarpeeaTenu 220V, AC
- KONMUHECTBO z2
- MOLLHOCT z 250 W
i} 3auUTHO U3NbRHeHne cbrnacto BAC EN 60529 unu > 1P 55
EKBUBANEHTHOM _
20. KonuuecTeo SbroracUTenHy KaMep Ha nonc 1 6p.
21, Konw4ecTBo Notiocy Ha Npekeceay 3 op.
22 BT Ha NpoNb3fRaHE HA enekTpyyeckara Abra:
- KbM 3EMS = 3075 mm
- MEXAY KISMUTE Ha NOMKC = 3536 mm
23. Paamepu Ha npeKkscBava.
- SbIdKuHa <4000 mm
- wupviHa, fe3 npuBoaa <1000 mm
- BUCOMUHA <5000 mm
24, LonycTMMO CTaTWYHO HATOBAPBAHSE Ha KNeMWUTe Ha npeKkbeeava: |
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fara: 18.07.2017 r.

Cothus

C ysaxeHue: ] LK -
Exexapt Hoitpaiitep

Ynpasuten
ABB Brrrapua EOO[

Ne TeXHUYECKH MapaMeTpu/XapaKkTepHCTIKA MuHAMAITHA TEXHUMBCKHA WINCKBAHUA
- XOpPU3OHTaNHO HaToBapBaHe: -
- HapABLKHO = 1000 N
- HanpeJHo 2750 N
- BepTukanHo HaTosapeaHe 2750 N
25 Wrdopmauun 3a enerasa (SFs) Ha npekbceaya;
- CurHan 3a Hucko Hansrane Ha SFs (npu 20°C) Ha
" Brokupaiyo Hansarane Ha SFs (npu 20°C) Ha
26. Bb3MOMHOCTH 33 PBYHO 3apexpaaHe NpYXUHUTE Ha fla
npekbeBada
BuaMoXHOCTH 3a BfiokMpaHe Ha AWCTaHLMOHHOTO
27. ynpasnenve Ha npexkbceava npu U3BbpLBaHe Ha Ha
ynpasneHue ot MACTO
28 HonycTumMu CBETAW Pa3CTOAHMA Ha TOKOBROAEGLIUTE YacTH:
- thasa — 3ems 2 900 mm
- taza — thasa 2 1000 mm
29 [MpenopbYuTenHi HaToBapBaHUS Ha (ha3a, onpefeneHy oT ChlLecTBYBALMTE dYHAIMEHTH:
- CTaTUMHY <11 500N .
- AMHaMUYHW NP BKIOYBaHe <5000 N /)
- ANHAMWYHU RpY WaKIOUBaHe <16 000 N / /
30. [TpOEKTEH XUBOT B ekcnnoaTayus 2 25 rogunu / / ]
31. | TapaHuvioHeH cpok 23meceuia / / /,
32. | flonsnuuTentu akcecoapy: A/
3 MaHuBesa 3a prYHO 3apeXaHe Ha MexaHuama Ha 2 16p / / //
npexLceada

—" ¥YnpaBwTen
ABB Bbuarapua EOOQR




YE3 PA3MPENENEHNE BBITAPUA All
6yn. ,Lapurpagcko woce” N2 159,
Berumapk GuaHec LeHTLp

rp. Cacust

IHeknapauus

OTHOCHO: YuacTue B ,0TKpUTa" No BUL NpoLeaypa 3a sbanaraHe Ha o6u4ecTBeHa nopbyKa
¢ npeamer: ,focTaBKka Ha enekTpudecku anapatu 110 kV* ¢ ped.Ne PPD 17-
064, o6ocobeHa noauuma 1 — flocTaBka Ha TPUNOMIOCHN enerasoBi NpeKecaa4n
3a MOHTaX Ha oTKpuTo ~ 17 6p.

ABB Buwnrapus EQQf, npeactasuTen v HOCUTEN Ha BCUYKM npasa Ha KOHLEepHa
ABB Ltd., ¢ HacTOsLLOTO NOTBLPXKAARA, Y NPEANOKEHUTE OT Hac TPMNOMOCHA enerasosn
npekbLCBayw, We GbaaT 4OCTaBeHN BbB BAapUaHT C KOMNASKT oT 10 HOpManHo OJBOPEHN U
10 HOpMAanHO 3aTBOPEHY NOMOLLHK KOHTaKTU. ‘

Codug, =
18 tonv 2017 1, Credhban MuHues
Ynpaeuten i

ABB EbﬂrapMﬂ-‘_EOOﬂ

ExexapT Holipantep
Ynpasuren
ABE Bbnrapus EQO
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bo:
YE3 PA3MNPEAENEHUE BBATAPUA Al
6yn. ,2Llapurpagcko woce® Ne159,
Berumapk GusHec LeHTLP
rp. Cocpus

Oeknapauus

OTHOCHO: YuacTvie B ,0TKPUTa" No BUA NpoLeaypa 3a BbanaraHe Ha obliecTeeHa nopbuxa
¢ npeamer: ,Jocraska Ha enekTpudecks anapatv 110 kV“c ped.Ne PPD 17-
064, o6ocobeHa nosuuus 1 — [locTagka Ha TPUNOMIOCHU enerasosn Npekbceaqi
33 MOHT&X Ha oTKpuTOo — 17 Bp.

ABB Burrapus EOQO[, npegcTasuten U HOCUTEN Ha BCWUYKW Npasa Ha KOHLEPHA
ABB Ltd., ¢ HacTosILLOTO MOTBLPXAAEA, Y& NPeANoKEHUTE OT Hac TPUNONICHW enerasosn
NpeKbCEaUM HaMbIHO CLOTBETCTAAT Ha AeficTaaliuTe B P. Brirapus sakoti, NOA3akoHoBM
AKTOBE, CTAHAAPTH, HOPMM 11 NPABUNHWLM, KAKTO 1 NPUNOXUMUTE eBponeicikv ANPEKTUBH,
cTaHAapPTV W HOPMW B TOBA YMCMO U CNefjHuTe:

1. BAC EN 62271-1:2008 ,KomyTaLrOHHY anapaTy 3a BUCOKO HanpexeHue. Yacr 1: Oéu.m
TexHuyecku uancksaHus (IEC 62271-1:2007)"

2. BIC EN 62271-100:2009 ,,KomyTauroHH1 anapati 3a BUCOKO Hanpexenus, 4a 100:
[MpoMERNMBOTOKOBK NpeKkbcBaun 3a BUCOKo HanpeskeHue (IEC 62271 -100:2008)".

3, HapenBa Ne 3 or 9 woHu 2004 r. 3@ YCTPOWCTBOTO Ha eNeKTpUveckuT, gpe,q 1]
eMeKTPONpPOBOAHUTE NNHWK, W3aaaeHa oT MUHWUCTbPa Ha eRepreTvikaTa 1 eH/e‘prm"ljme
pecypcu (Hapegta Ne 3 YEYED) 1 Ha TexHuTe BanvaHu uaMeHeHus U Ag ?HHGH}‘I?.

Cochus Mopnue:
16 vonn 2017 1.

echaH MuHues s

Ynpaeuten
ABB Bpnrapps FOO[
@;‘m by

-. LL/
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CERTIFICAT

Management system as per
1ISO 9001 : 2008

In accordance with TUV NORD CERT procedures, it is hereby certified that

ABB INDIA LIMITED- HIGH VOLTAGE PRODUCTS

MANEJA WORKS

Vadodara - 390 013, Gujarat,

India

with Manjusar site as per Sub Certificate

applies a management system In line with the above standard for the following scope

Design, Development, Marketing & Sales, Manufacturing, Testing & Supply q‘s_j
of High Voltage Products including Circuit Breakers, Instrument S
Transformers, Disconnectors and Services

Cerlificate Registration No. 04 100 94330215 Valid until 14.06.2018

Audit Report No. 2.5-1737/2000 Valid from 15.06.2015

S [u Initial certification 03.05.1994
Certlfication Body Issue 24.05.2015

at TOV NORD GERT GmbH Place : Mumbal

This certification was conducted in accordance with the TOV NORD CERT auditing and
certification procedures and Is subject to regular surveillance audits.

TUV NORD CERT GmbH Langemarckstrasse 20 45141 Essen www.tuev-nord-carf.com

TUV Indla Pvt. Ltd,, 801, Raheja Plaza—~1, LB.S. Marg,  Ghatkopar (W),  Mumbal - 460 086 India www.tuvindla,co.in .
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| Tye Hopg floro
Ceptudukar
Cucrema 3a YnpasieHue

ISO 9001 :2008

B cvoTBetcTBMe ¢ Tye Hoppa CepT. npoUgaypyTe, ¢ HAacTOAWOTC Ce YAOCTOBEepABa Ye: ABB noro
ABB UHaua 004~ Mpogykty Bucoko HanpemeHue

3asog MaHen

Bagogapa - 350 013,lyauapar,

WHaus

B eHO ¢ MaHiocap Kato MACTO BKAIOYERD B CepTUdMKaTa

fpUAara cMCTeMa 3a yNpaBAeHUE B CHOTBETCTBUE ¢ FOPHUAT CTaHAAPT KaKTo clensa:

MpoekTupaHe, paspaboTKa, MAPKETUHI 1 npoAaKby, NpOW3BOACTBO, USMUTBAHE W AOCTABKAE HA BUCOKOBO/ITOBH
NPOAYKTH, BRIIOUUTENHO NPEKbCBAYH, U3MEPUTEAHU TRIHCHOPMATOPH, PA3EANHUTENH K YCAYTH

CepTuduKatroHeH peructpauyored Ne. 04 100 94390215 floknag Ha OauTa Ne. 2.5-1737/2000

Moanuc
Ceptuduumpaly, npy
TOV NORD CERT GmbH

Baamaen fo: 14.06,2018, Bannped ot: 15.06.2015

Mbpea ceptudurauma: 01.04.2014, Aata Ha uspasade 24.05.2015 N

MAcTo Ha n3aaeare: Mymbait

Toea cepTHHULUMpaHe e M3BLPLUEHD B CHOTBRTCTEME C NpoLleaypuUTe 3a 0AuT i cepTuduumpane Ha TOV NORD
CERT v nognexmy Ha peaoBHW OAMTH 33 HabatoaeHue.

TOV NORD CERT 'MEX  JlaHremapkuipace 20 45141 Ecen

www .tuev-nord-cert.com

TUV WHaua Net. 004, 801,Paxen MNna3za - 1LABC.Mapr, MaTtkonap Mym6aii- 400 086, MHaua
www .tuvindia.co.in

HMAD Noro
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. ACCREDITED UNIT: DRV GL Busingss Assuranca B.Y., TWOLSEWEG 1, 2594 LB, BARENDRECHT, NETHERLANDS, TEL1+ [102922589

MANAGEMENT SYSTEM
CERTIFICATE

Certificate No: Initlal certification data; Valid:
2106-2007-AE-1ND-RvA 26, February, 2004 26, February, 2016 - 15, September, 2018

This is to certify that the management systern of

ABB India lelted -

Maneja IR
Maneia, Baroda - 390 013 Gu]arat India L

has been found to conform to the Environmental Management System standard

IS0 14001 2004

This certifi cate is vahd for the following scope:

Design, manufacturing and servicing of products like breakers R system,
instrument transformers, disconnectors, components manufacturmg, relays,
turbochargers, power transformers, small power transformers, hushing,
traction transformers, HV machines, wind power generators, gas insulated
smtchgears & support services P

For the Issuing office:

DNV GL - Business Assurance
ROMA,; No. 10, GST Road, Alandur,
chennai - 600 016, Indla

Place and date:
Chennal, 29, February, 2016

A TR
Ry

TheRvAlsasignatory to the JAF MLA Sivadssan Madiyath

Maragement Representative /"

Lack of fulfiiment of conditions as &k out in the Certification Apreamant may rerder this Cadificatalnvalld, \2

assumence.dnvgl.oom

SR ;,W "






Ceptudukar 3a cucrema 3a ynpaBaeHUe J1oro

Ceptuchuxar Ne: Mepea BanugeH or:
2108-2007-HS0O- cepTdUKaLMoHHa 26, chespyapu, 2016 fo 15,
IND-DNV hata: CenTtemepu, 2018

26, despyapH,

2004

ToBa e Aa yAOCTOBEPW He cucTemara 3a yrnpasieHue Ha:

ABb Vpr,vm ooj
MaHes
- MaHest, Bapoga - 390 013, N'yokapart, Hans

E ycTaHoBeHo, Ye 0Trosapsi Ha CTaHaapTa Ha CyncTemara 3a yripasrieHue Ha okonHata cpepa:
ISO 14001: 2004

Tosu cepTuchuKaT e Banvaer 3a cnegHus obxear.

MpoekTupaHe, NPOM3BOACTBO W 0BCMyXBaHE Ha NPOAYKTY, KaTo APEeKbCBAYN U CUCTEMU,
U3MepuUTeriHY TpaHchopmaTopy, paseaAnHUTENM, NPOU3BOACTBO HA KOMMOHEHTW, peneTa,
TYPBOKOMMPECOPU, CUNOBU TPaHChOPMaTOpK, Manki CUIoBK TpaHcgOPMaTopK, NPOXOAHU U30NATOPK,
TAroByW TpaHctopmatopy, B.H MalunHy, BeTporeHepaTopy, rasoBo N3oMpaHu pasnpeaenuTenHu
ypeabu ¥ NOMOLLHW YCryri.

MacTo v garta:

Yenalt, 29 despyapn 2016 1. «AQ’

3a nagaealyara cnyxoa:

[IHB I - BusHec ocurypsisaHe POMA, Ne 10, FCT Poap , Anangyp, YeHai - 600 016, Nnaus

MpegcTasuren Ha pbkoBoAcTBOTO : CHBagacan Magnuar  [lloanuc

NuncaTa Ha M3NLRHEHWe Ha YCnoBuaTa, NOcodeH! B CnopasymeHueTo 3a ceptudmunpane, Moxe Aa
Hanpasy TO3N CepTUUKAT HEBATIMAEH. :

AkpeauTipata eguinua: JHB I 6usHec awypaxc e.B e.v., 3soniceser 1, 2994 JI5, bapeHapexT,
HWOEPNAHOWA. TE: 31102922689,
assurance.dnvgl.com

Norona AHB N
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ABB Power technologies
— bringing power to the people

ABB’s Power technologies offer eleciric, gas and water
utilities as well as industrial and commercial customers a
wide range of products, system and service solutions for
power generation, transmission and distribution including
complete electrics, generation plants, utility automation
and bulk power transmission.

ABB’s power technologies cover the entire voltage range
including indoor and cutdoor circuit breakers, air and gas
insulated switchgear, disconnectors, capacitor banks,
reactive power compensators, power and distribution
transformers as well as instrument transformers.

Ongoing research and development and constant
innovation ensures that ABB products, systems and
solutions remain at the cutting edge of technology and
at the same time are safe to use and environmentally
friendly.

2 Live Tank Circult Breaker Type LTB145 Dt/B | Product b'rochure




Live Tank Circuit Breaker
Type LTB145 D1/B

Demands on the reliability of power transmission networks are
increasing continuously with a strong customer focus on the

reliability and maintenance requirements of system equipment.

Circuit breakers are the last link in the chaln of apparatus that
form the protection equipment for a power supply system.
Within a few milliseconds an operating mechanism must
supply the energy needed to transform the circuit breaker
from a perfect conductor to a perfect insulator. A failure in
the operating mechanism often means a failure in the total
breaking operation.

LTB D - proven design

LTB D circuit breakers with the ABB Auto-Puffer™ Interrupter
and spring operating mechanisms have been reliably serving
utilities around the world since 1991, Over 20,000 units have
been delivered to over 120 countries with an excellent record
of performance.

The LTB D is designed for system voltages 72.5 — 145kV and
rated for breaking current of 40kA. LTB D is one member

of the extensive and proven ABB SF, circuit breaker family,
which covers the voltage range from 72.5%V to 800kV.

The LTB D for three-pole operation has been optimized

using the well proven FSA spring operating mechanism, in
compliance with the major international standards including
|[EC and ANSI. With thousands of FSA oparating mechanisms
in service, ABB is confident that the design is one of the most
reliable in the market,

Pro

//
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Design

The three poles of the circuit breaker are mounted on a pole
beam, supported by a two column frame, The circuit breaker
is squipped with a spring operating mechanism of trip-free
design, containing both closing and tripping springs. Minimum
adjustment of the circuit breaker is required during site
assembly.

The circuit breaker poles are identically sealed, single
pressure, 8F, units, including breaking unit and hollow post
insulators and mechanism housings. The poles are connected
by factory installed SF6 gas piping, conneoted 1o a central
manifold block, for site filing and SF, density monitoring.
ABB's well proven double nitrite rubber static and dynamic
seal designs ensure a maximum SF, leak rate of less than
0.5% per yoar.

Simply reliable, fully functional

ABB's has more than 100 years of experience in the
manufacturing and supply of HV circult breakers worldwide.
The customers can easlly specify their requirement and we at
ABB can assure the product with high quality standards. The
LTB D three pole operated design can be specified by rated
voltage, insulator type, phase distance, controf voltage and
pre-engineerad flexible range of control functions.

Main features and advantages
- Low energy, arc-assisted Auto-puffer™ interrupter

- High dielectric strength and slectrical endurance from
optimized contact system dasign (IEC class C2)

~  Proven nitrile rubber double sealing systems

4 Live Tank Circuit Breaker Type LTB145 D1/B | Product brochure

— Avallable with porcelain (brown or grey) or silicone rubber
composite insulators

- Trip-free, cam disc, spring operating mechanisms
{IEC class M2)

- Vibration proof, multi-stage operating latches with low
operating power

~  High seismic withstand capability (0.5 g) dus to optimized
support dssign

- Mechanically connected circuit breaker position and spring
charge status indicators

- Full functional module based controls design provides
ease of specification and sscurity of delivery and
performance

- Modular component design, allowing rigorous, staged and
complete factory testing and minimum spare parts
inventory

- Optimized packing and delivery arrangement to ensure
transport safety and a simple, rapid installation

- Integrated Central Control Cubicle, CGG

Technical parameters*

Rated vottage kKv) 145
Rated current {4) 3150
Rated short circuit breaking current (k) 40
Rated power frequency withstand voltage <V rms} 275
Rated kghiring impulse withstand voltags KV pealk) 650

*Higher values on request




Live tank circuit breaker type LTB145 D1/B

Technicat parameters*®

Rated voltage A B 9] D E F
145 kV 5197 1184 1220 3830 1750 4174
Avaitable dimensions for phase distances

and heights to lowest part of insulator {mm)

Technical parameters*

Rated voitage Phase distance

145 kV - 1750° 2000 2500

* Standard

2205

300

Dimensions between stands. Centre to centre (mm)

Phase distance Stand distance

1600 2530
1750 2530
2000 2530
2500 2530

D
B
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FSA design, features and advantages

The deslgn of FSA mechanism ensures a high degree of
rellability and minimal need for maintenance of the operating
mechanism and the circuit breaker as a whole.

The operating mechanism primarily conslsts of two tension
springs.

The closing spring generates the required driving force to
close the circuit breaker and charge the opening spring.

The opening spring is directly connected to the aircuit
breakers link system, This means that the mechanical energy
neaded for the vital opening operation is always stored in the
opening spring when the circuit breaker Is in closed position.
In other words, a closed circuit breaker is always prepared for
immediate opening.

A universal motar drives the spring charging gear, which
automatically charges the closing spring immediately after
each closing operation.

The springs are kept in charged state by a latch that Is
released when the circuit breaker Is closed. This snables rapid

6 Uive Tank Glrguit Breaker Typs LTB145 D1/8 | Product brochure

rectosing of the clreuit breaker after a dead time interval of 0.3 s.

A damping dsvics s Includted to retard the motion of the
contact system in the end position at opening.

Interiocking is achisved partly efectrically and partly
mechanically. Electrical Intarlocking is achieved by having the
circuits of the operation coils connected through the auxiliary
contacts of the operating mechanism. In addition, the closing
coil ts connected through a limit switch that is controlled by
the paosition of the spring. in this way the closing circuit Is
only closed when the breaker is in the open position and the
closing springs are fully charged.

Based on the above interlocking design, the following

operation are not possible when in service:

- Closing operation when the breaker Is already closed
(l.e. a “blind" stroke)

— Closing operation during an opening operation.,

Front door Is equippad with doorstops and provisions for
padloek on door handles.




Operating mechanism type FSA On the backside of the front door there is a compartment for
documents with instruction manual and final drawings. A hand

The auxiliary equipment is characterized by the following:
crank, for manual charging of the springs, is also attached.

—~ Robust auxiliary contacts and limit switches

-~ Mechanical indication of charged or discharged closing
spring.

— Al electrical wiring used for external connections is
brought to terminal blocks. ‘

vai
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1. Main shaft 5. Switching shaft
2, Closing spring 6. Trip spring
3. Cam disk 7. Mator

4, Closing lever

54
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‘Contact us

ABB Limited Note: ABB is working continucusly to improve
High Voltage Products the products. We therefora raserve the right to
Maneja, Vadodara 390 013, India change designs, dimenslons and data without
Phone: +91 265 2642141 prior notice.

Fax: +81 265 2638918

www.abb.com/high voltage

© Copyright 2012 ABB. All dghts reserved,
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CrnncbK Ha TUMOBKTE M3NUTAHMA 3a enerasoe npekbesay Tun LTB 145 D1/B
cHabgeH che 3aaBukBaHe Tun FSA1.

Nuenektpuynu Tectoee HIMP / 12/1645
- TecT 3a noBuilaBaxe Ha TeMnepatyparta RP-1314-004638
- MexaHuyHv 1 ekonoruinm Tectose LSWG / 363

- ManuTRaHe 3a Kbco cheauHenue T10,
T30 13031Ba

- ianuTBaHe 3a Kbco ckeguHenune T60
13028Ba

- ManuTBaHe 3a cuynBaHe Ha Kbco chepuHenne T100a 13023Ba (kpp = 1.5)
13024Ba (kpp = 1,3)

- TecT 3a Kbco cheauHenus T100s
13025Ba

- A3BbH (hasa B3emaHe v pasbusaHe Tectose
13027Ba

- TecT 3a HemanpaBHOCT ¢ kbca NuHus 13033Ba
13032Ba

- Tect [BOlAHO 3a3eMsABaHe
13026Ba

- KpaTkoBpeMeHeH TOKOB TeCT
13050Ba

- KanauutnsHu Tokoew TectoBe 13045Ba
13044Ba

TecToBU TECTOBE Ha LLYHTOBUSA peakTop
13098Ba
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Breaker Type LTB145D1/B with FSA1 | THYB600093
FREBEB Rov: A
Summary of Type Tests Date: 2014-02-05
Page: 1 of 1!
COMPUTERORIGINAL
Apparatus

SF6-gas circuit-breaker type LTB 145D1/B with operating mechanism FSA1

Subject: Type Tests Summary

Test object: Three phase outdoor SF8-gas circuit breaker type LTB 145D1/B with operating
mechanism FSA1

Ratings: 145kV, 3150A, 50 Hz, 40 kA

Standard: IEC 62271-100

Manufacturer: ABB Limited, Vadodara, India

The documents constituting this report are;

Dieleciric tests

HIMP/12/1645

Temperature rise test

RP-1314-004638

Mechanical and environmental tests

. LSWG/363
e  Short circuit making breaking test T10, 13031Ba
T30
« Short circuit making breaking test T60
, 13028Ba

Short circuit making breaking test T100a

13023Ba (kpp = 1.5)
13024Ba (kpp = 1.3)

Short circuit making breaking test T100s

13025Ba

s Out of phase making & breaking Tests

13027Ba
« Short Line fault test 13033Ba

13032Ba
+ Double earth fault

13026Ba
e Short-time current test

13050Ba
« -Capacitive current tests 13045Ba

13044Ba

*

Shunt reactor current tests

/]
13098Ba / / )
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J |\ EbER Breaker Type LTB145D1/B with FSA1 [ 1HYB600095
E%EBE? Rev:.A
Summary of Type Tests Date: 2014-02-05
Page: 2 of 11

COMPUTERORIGINAL
Apparatus

SF6-gas circuit-breaker type LTB 145D1/B with operating mechanism FSA1

RATINGS ASSIGNED BY THE MANUFACTURER

Voltage 145 kv
Insulation level:
Lightening impulse withstand voltage 650 kv
Power frequency withstand voltage 275 KV s
Normal current 3150 A
Frequency 50 Hz
Short circuit breaking current:
a.c. component rnms value 40 kA
d.c. component 36 %
Minimum opening time 36 ms
Transient recovery voltage:
Rate of rise 2 kV/ ps
Peak voltage 215/249 kv
First-pole-to-clear factor 1.3M1.5
Short line fault characteristics:
Surge impedence 450 ohms
Peak factor 1.6
Short circuit making current 100 kA,
Out of phase breaking current
Breaking Current 10 kA
Out of phase voitage factor 2.5
Short time current
Peak withstand current 100 kA,
Short time current withstand 40KkA
Short time current duration 3s

Operating sequence

0-0.3s5-CO-3min-CO

Capacitive current switching capability

: U '
i—r’lsrepared: Krunal Kansara

Mechalical Endurance Class

Line charging breaking current 50 A
Cable charging breaking current 160 A
Capacitor bank breaking current 400 A
Voltage muitiplying factor 1.4
Clagg™ C2
Supply voltage -
Closing dévice " 110 or 220 V d.c.
Opening device 110 0r220 Vd.c.
Interrupfer pressure at 20 °C 0.7 MPa (abs)
M2

Checked: N Roy

Approved: A Khandkar
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Breaker Type LTB145D1/B with FSA1 | IHYB600095
AL R EP Rav: A
FRIPEP Summary of Type Tests Date: 2014-02-05
Page: 3 of 11
COMPUTERORIGINAL
DESCRIPTION

The SF6-gas circuit-breaker type LTB145D1/B is of the auto-puffer type intended for the use in
conventional open air switchyards.

A complete three-phase circuit-breaker consists of three breaker pole, each connected to an operating
device through mechanical linkages. The operating devices are provided with shunt releases for closing
and opening operations and have motor charged closing spring for closing of the circuit-breaker.

During the closing operation the opening spring is charged.

The breaker pole consists of breaking unit with two main circuit terminals; a hollow support insulator
encloses the insulating rod and a link gear in housing cast aluminum. The circuit-breaker poles are
mounted on a common pole beam.

The breaking unit consists of a braking chamber insulator with upper and lower terminals. To the upper
terminal the current path with the fixed contacts is connected and to the lower terminal a current path
with the moving contacts.

The moving contacts are connected to the linkage system in the mechanism housing through an

insulating rod.
TECHNICAL INFORMATION

Type of circuit-breaker
Minimum clearance between live paris
and earth

LTB 145D1/B

See dimensicn print

Total length of break per pole 85 mm

Number of breaks per pole 1

Mass of complete circuit breaker See dimension print
Resistance in main circuit 2420

Closing time S75ms

Opening time 45 ms

Break time 260 ms

Gas pressure range at 20 °C
Rated power consumption at rated opening voltage:

0.6 — 0.7 MPa (abs)

Closing coil 500 W

Opening coil 500 W
Maximum terminal load:

Static 1500 N

Dynamic 3000N

Ambient temperature -30°C to +40°C
Earthquake withstand capability 05¢g

Circuit-breaker operating mechanism FSA1 _
Method of closing Through stored energy in

Closing spring

Approi}éﬂ.g A Kharidkar
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AL BB Ep Breaker Type LTB145D1/B with FSA1 | IHYB600095
FREPREP Rev: A
Summary of Type Tests Date: 2014-02-05
Page: 4 of 11
COMPUTERORIGINAL
DRAWINGS

Dimension print

Breaker unit, assembly drawing
Breaking chamber insulator
Puffer unit assembly drawing
Puffer cylinder

Nozzle

Sleeve

Tulip contact

Post insulator

Operating mechanism FSA1, list
Mechanical equipment FSA1, list

THYB300013-51
2GHV004400
2732 2118-BL
2GHV008465
2GHV004415
2GBD000751
2GBD000781-001
2GBD000764-001
1HSB422732-G
1HSB585432-J
1HSB585432-K

Prepared: Krunal Kansara Checked: N Roy

Approved: A Khandkar
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1HYB600095
Date: 2014-02-05
Page: 5 of 11

Rev: A

Breaker Type LTB145D1/B with FSA1

Summary of Type Tests
-breaker Type LTB 145D1/B with Operating Mechanism FSA1
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Apparatus
Dimension Print

SF6
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Checked: N Roy
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A ER BB Breaker Type LTB145D1/B with FSA1 | IHYB600095
FREPED Rev: A

Summary of Type Tests Date: 2014-02-05
Page; 6 of 11
COMPUTERORIGINAL
) DIEELECTIRC TESTS
Type of test Standard Requirement Test Reports
value
Lighting impulse voltage | IEC 62271-100 Dry Phase to earth KVpeax 650 650
test, ClL6.2.6.2 Between phases 650 -
LI 1.2/50 ps. pos+ neg Across open gap 850 650
Power frequency voltage | IEC 62271-100 Dry Phase to earth KV 275 275
test, 60 s CL 6.2.6.1 Between phases 275 -
Across open gap 275 275 HIMP/12/1645
Wet Phase to earth KVirs 275 275
Between phases 275 -
Across open gap 275 275
Radio interference [EC 62271-100 Test voltage kVms 92 119.70
voltage test Cl.8.3 Breaker open <2500 173
Braaker closed H Vi <2500 187
TEMPERATURE RISE TEST
Temperature rise Standard Requirement Test value Report
test
Test current A, rms 3150 3150
Circuit-breaker at
normal current until
IEC 62271- Contacls <65 64.3
P A 100 Conmeti , 550 RP-1314-004638
(Temperature rise < Cl.6.5 onnections dr, (9 578 :
1K/bour } External Conductor 565 28.5

-

‘Prepared: Krunal Kansara  Checked: N Roy Approved: A Khandkar




Breaker Type LTB145D1/B with FSA1 | IHYB600095
REBE Rev: A
Summary of Type Tests Date: 2014-02-05
Page: 7 of 11
COMPUTERORIGINAL

SHORT TIME WITHSTANDAND PEAK WITHSTAND CURRENT TEST

Performed in accordance with [EC 62271-100, Cl 6.6

Requirements Corresponding test
Duration, Short time Duration,
Peak cuErent KApeay ERM time current E:Zk current current Report No.
e s ak kAﬂm s
100 40 13 1166 40 3.62 e

Prepared: Krunal Kansara

Checked: N Roy

/Ap proved: A Rhandkar _
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‘k EE Ea Breaker Type LTB145D1/B with FSA1 THYB&00095
ARIEDEP Rev: A
Summary of Type Tests Date: 2014-02-05
Page: 8 of 11
COMPUTERORIGINAL
SHORT CIRCUIT MAKING AND BREAKING TESTS
Performed in accordance with [EC 62271-100, CI. 6.106
Test duty T10 T30 T80 T100s(a) T1008(h} T100a
No. of poles 1 1 1 1 1 1
0-0.35-CO- | 0-0.35-CO- 0-0.35-CO- 0-03s5-CO- 0-0.35-CO- 0-0.33-CO-
Operaling sequence 3minCO | 3min-CO 3min-CO 3min-CO 3min-CO 3min-CO
Appl. voit | KV 84 -
w Making Peak
E cuirent KA 100 B
ac.
% Make/ com. kA 4{£20%) 12 (£20%) 24 (120%) 40 40 40
o break current d.c.
&2 comp. % <20 <20 <20 <20 <20 36 (
Recovery voltage a.c. KV 84 84 84 84 84
ui kv - - 133 133 115133
t s - - 44 67 58/67
TRV Us kv 272 274 267 249 2151249
2 s - - 263 268 232/268
f3 ps 39 54 - - _
ty s i} 7 2-12 2 <2
Appl. 123 (peak),
making voitage | ¥V 15.9 17.8
peak
cuent | KA 105 49.2-113
a.c.
maker comp. kA 4.1 126 23.5 57 (peak} 40.5 >40
- break current de.
ﬁ Comp. % <20 <20 <20 <20 36
o Recovery voltage a.c. kv 84 84 84 87 86
5
H ui kv - - 148 -151 1241152
§ ¥ 18 - - 41 72 59176
£ U, kV -278 278 -267 -258 -218/250
8 Prospective TRV 12 Ls - - 220 203 204268
t3 js 36 47 - N -
44 us 4.7 <7 2 <2 <2
BEHLA g
Report PEHLA 13031Ba PEHLA13028Ba PEHLA 13025Ba 130248a(13) ﬁ
13023Ba(1.5)

T100a: Valies mentioned for First Pole to clear — intermediate

Prepared: Krunal Kansara - Checked: N Roy

Approved: A Khandkar




A Eb BB Breaker Type LTB145D1/B with I'SA1 ITHYB600095
FREPEP Rev: A
Summary of Type Tests Date: 2014-02-05
Page: 9 of 11
COMPUTERORIGINAL

SHORT-LINE FAULT TESTS

Performed in accordance with LEC 62271-100, Ci. 6.109

Test duty LS50 L75
No. of poles 1 1
Operating sequence 0-0.3s-CO-3min-CO 0-0.35-CO-3min-CO
Breaking current a.c. somp. kKA 36 30
Recovery voltage a.c. kv 84 84
S '8} kv - -
% Source side ':’“ i ;2:31 1??
" 2 ys
TRV ts us - N
ty us 2 2
. U kv 18.9 474
gigt;rce and ling Y us 263 8.4
U KV/ ps 7.20 6
Making Appl. volt. KV 26.5 §.22
peak cumrent kA 85.1 093
Breaking current a.c. comp. KA 36.3 30-35
- Recovery voltage kv 84 81-83
a
o M KV 1) 1)
_%' Source slde i us 1) N 1)
H Ug Ky -168 -1417
§- 2 ps - -
£ TRV 13 gs 89 §9.27
8 td us 1.71 2
Source and U kv 19.8 49.4
tine side b i5 267 8.1
u Ay K/ ys 7.41 6.1
Report 13032Ba 13033Ba
1) Tested with two-parameter synihetic eircult
<
o=
TTre—.

Prepared: Krunal Kansara ~ Checked: N Roy Approved: A Khandkar




Breaker Type LTB145D1/B with FSA1 | 1HYB600095
AbB
Summary of Type Tests Date: 2014-02-05
Page: 10 of 11
COMPUTERORIGINAL

Out Of Phase Making and Breaking Test

Performed In accordance with IEC 62271-100, C1. 6.110

-

Test duty Out of phase test duty 2
No. of poles 1
Operating sequence C-0-0-0
Making Appl. voit KV 167
Peak current kA
E Break current a.G. comp. kA 10
£ d.c. comp. % <20
g Recovery voltage a.6. KV 208
& TRV ut KV 222
4 1 ps 133
Uy KV 370
2 s 537
t3 us - {
ty Us 213 \
Making Appl. voltage KV 177.5
peak current kA 8.4
make/ a.c. comp. kA 10.5
B break current d.c. comp, % <20
=y Recovery voltage | ac. KV 193
£ Measured TRV peak value kY -382
g Prespective TRV ui kv -233
3 H us 137
§ U kv ' -382
8 12 us 500
t3"” Us -
1y us -
Report PEHLA 13027Ba
1) In case of two parameter TRV
CAPACITIVE CURRENT SWITCHING TESTS
Performed in accordance with IEC 62271-100, CI. 6.111
Test duty Requirements Corresponding tests .
No. of poles Operating Test Making/reaking Test Test MakingMbreaking No. of Reports
sequence voltage current seguence voltage current restiike
kv A kv A
T60 1 3x0 - 24 kA 3x0 - 24.1-244 KA - PEHLA
LG/ 1 48x 0 117 16-20 48x0 119 18.8 0 13044Ba.
CCi1
Lcf 1 24x0 117 2160 24x0 121 164 0
cc2 24 xCO 24 xCO
T60 1 3x0 - 24 KA 3x0 - 24.8 kA - PEHLA
BCA 1 ], 48x0 117 40-160 48x 0 i18 57 i 13044Ba
BC2 1 [ 120xCO 117 =400 120 xCO 120 401 0

Brepared: Krunal Kansara Checked: N Roy Approved: A Khandkar




L/

A ERER Breaker Type LTB145D1/B with FSA1 1HYB600095
FRIEPED Rev: A
Summary of Type Tests Date; 2014-02-05
Page: 11 of 11
COMPUTERORIGINAL
Single phase and Double Earth Fault Test
Performed in accordance with IEC §2271-100, €. 6.108
Test duly Single phase and DEF

No. of poles 1
Operaling sequence o]

Making Appl. voit kY -

Peak current kA -
E Break current a.c. comp. kA 34.8
g d.c. comp. % <20
= Recovery voltage a.c. kv 145
g TRV uf KV 154
[r4 11 ys 77.5
g kv 287
12 ys 308

£3 Us -

7] s -

making Appl. voltage KV -

peak current kA -
- make/ a.c, comp. KA 35.4
@ hreak current d.c. comp. % <20
=t Recovery voitage | ac. K 144
£ Measured TRV peak value KV -300
H Prospective TRV ui KV 179
8 u s 82.0
@ Ug kv 288
g 12 s 290

13 ps -

t us .

Report PEHLA 13026Ba

Prepared: Krunal Kansara

Checked: NRoy ~

Approved: A Khandkar
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
* Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document -

l . . . . ~ - . .

i ReportNo.:  13050Ba - oL _ CopyNo: 2 : Contents: 20 Sheels .
Test qBIe_ect: . One pole of a three-phase threé;pble-bperé{téd SF live tank circuit-breaker
Designation: LTB 145D1/8 with operating mechanism FSAT ) R

Rated voltage: 145 kv Rated normal current: 3150 A Rated frequency: 50 Hz

Manh_fac_lurér: " ABB Ltd, Maneja, Vadodara - 390013, India - .
'Tes:ti_'éd'fqr: ‘ ABB Technology Ltd, Affolternstrasse 44, 8050 Zurich, Switzerland
Tesling station:  PEHLA Testing Laboratory Baden = R
Datsloftest: * * 24 thiough-25 June 2018

Applied test specificatlons:

IEC'62271-1 . (eot108)

According to STL Objectives and Cperating Principles PEHLA issues a Test Document following exclusively the above menflonéd
standards and the STL Guides wherever applicable. : ' K :

Tests performed:

Shoﬁ-time withstand durrent and péak withstand current tost according to 'spéciflcaf_ions mehtioned
above. PR ’ o o . ‘

: Test rasults: ‘ o A - o - %
+ ' The test object has passed the test successiully in Gompliance with the specifications mentioned above.
Tested at 50 Hz and valid for 50 Hzand 60 Hz, . : ca ‘

 GESELLSCHAFT FUR ELEKTRISCHE - -
. HOCHLEISTUNGSPROFUNGEN . -

7

3 7 : AN - - . . R
E Hoffmann . (.L,{
Management Cammitiae L

Mannheim, 26 September 2013

The test results relate onty to the ltems tested. - L S '
The authenticity of thls document is guaranteed-by the Integrity of the seal label and sedl ribbon.
Withoutd wiitten permission of PEHLA It Is not allowed to imiake reproduction in extracis-of fhls .
document, Gopying the cover sheet accompanted by sheet’? and thi sheels mentiohed here Is

" an exception, Lo ’ - S e :

02PE1303

' 8TSO012

B



“The test fesulis relate only to the ltems tested.

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

Test Docu 'm'en't |

ReporfNo.: 13031Ba . : "1 CopyNo; 2 .+ contents: . 55 'Shaets
Test object: " One pole of a three-phase th'ree'-poye-operated SFg live tank circuit-breaker
Designation: *  LTB 145D1/B with operating mechanisim FSA1 _

Rated vollage: 145 kv Rated normal current; 3150 A ‘Rated frequency:  0Hz -~

‘Manufacturer: . ABB Ltd, Maneja, Vadodara - 390013, India . . ‘
Tested for: ABB Technelogy Ltd, Affoltérnétrésse 44, 8050 Zurich, Switzerland
Testing station:  PEHLA Testing Laboratory Baden L -
Pateoftest: 18 through 30 April 2013 o R

Applied test specifications; - l

IEC 622711 - " (2011-08)
IEC 62271-100 (012-09) -

EC 62271-101 - . {2012-10)

.According to STL Gbfectives and Operating Pﬁncibles PEHLA Issues a Test Documant following exclusively the above mentioned
standards and the STL. Guides wherever applicable. ’ oo S

Tests performed:

Short-circuit breaking test-duty T10 and T30 according to specifications mentib_ned‘al.)ove.'.vglid for first-

pole-to-clear factor 1.5 p.u and 1.8 p.u. and power fréquency of 50 Hz. - . -

Test results:

The test object has passed the tes
Tested at 50 Hz and valid for 50

i
1 .
|i.

succegsfully in compliance with the spécifications mentibned above.,

GESELLSCHAFT FUR ELEKTRISCHE

HOCHWFUNGEN

_E. Hoffmenn -

- Management Commitles

VK Haltz

. ) T Technlcal Committse
Mannheim, 26 September 2013. : )

The authenticlty of this document is guarantesd by theintegrity. of the seal label and seal iibbon,

Without a written permissfon of PEHLA it is not allowed to make reproduction In extracts of this Ss ;
document. Copying the cover heet accompanted by sheet 2 and the sheets mentionad here is. - —
an excaption. . . . . STS 012

02PE1303




PEHI_Q

GESELLSCHAFT FUH ELEKTRISCHE HOCHLE[STUNGSPHUFUNGEN‘
Member of the SHORT* CIRCUIT TESTING LIAISON.(STL}

Test Document B o

18
. ReportNo.. 13028Ba . - A Copy No: 2 - ) '_' ) Contents: 39 Sheets
JADWAYE . . T
0B o .
.::T HAL Test obfect: One pole of a three- -phase three-pole operated SF; live tank C!I‘GUIt breaker
J .
00/200 Designation:  LTB 145D1/B with operating mechanism FSA1
. . Rated voltage: 145 kY Rated nomal cUrrent: 3150 A Rated frequency: 60 Hz
. Manuf;gclurer: _ABB Lfd, Maneja. Vadodara - 390013 India
; ‘Testecizfor:' ABB Technology Ltd, Affolternstrasse 44, 8050 Zurlch watzerland
i Testing station:* PEHLA Testing Laboratory Baden
: Date of test: 07 through 15 May 2013
( ) Applled test specifications: -
IEC 62271-1 -~ - (2011-08)
IEC 62271-100 . = - (2012-09) -
. [EC 62271-101 . ‘ {2012-10) . . _ . T
.80 : ' - I 4

i
According to STL Oblechves and Operatlng Principles PEHLA issues a Test Document following excluslve!y the above mentionsd
siandards and the STL Guldes wherever applicable ) o

Tests performed R o

Basic short-circuit test-duty T60 according to spemflcatlons mentioned above Valid for f|rst pole—to clear
factor“l Spuand 1.3 p.u. and power frequency'of 50 Hz ) . .

Test resu]ts .
The test object has passed the test successfully in comphance w1th the specnflcatlons

Tested at 50 Hz and valid for 50 Hz. _ )
: .GESELLSCH:Q

HOCHLEIST NGV PRUFUNGEN

E. Ho . . -
. Management Commlﬁee . T
. c O
K’ Hq%zchnlcal Commlttee pr.

- Mannheim, 26 September 2013

The test results rolate only to the items tested.

The authenticity of this document Is guaranteed by the lntegnty of the seal label and seal ribbon.
Withouta viritten permisston of PEHLA it is not allowed o make reproduction in extracts of this \ ’
document. Copying the cover sheet accompanfed by sheetrz and the sheets mentloned here is i -

an exceptlon e . T O "S_-TS-O12 .

02PE1303"

n




. Mannheim, 26 September 2013

GESELLSCHAFT FUR ELEKTRISGHE HOCHLEISTUNGSPRUFUNGEN . -
Member.of the SHORT-CIRGUIT TESTING LIAISON (STL)

' Test Document

Report No.: 13025Ba : . " CopyNe.: 2 . i COnl_e'nt.s: 40 Shests
Testoblect: . QOng pole of a three-phase t_hree—‘po!e-operated SF; live tank éfrcuit'—‘bl_'eaker _ '
Designation: LTB 145D1/B with opsrating mechanism FSA{ '

Rated_vo!!aga: 145 kv Rated nomnal current: 3150 A ’ - Rated frequency: 50Hz

Manufacturer; - ABB Ltd, Maneja, Vadodara - 39001 3, India :
Testedfor: ~  ABB Technology Ltd, Affolternstrasse 44, 8050 Zurich, Switzerland | _

Testing statlon:  PEHLA Testing Laboratory Baden
Date of test: 10 through 12 Aprii 2013

p Applied testébec_lﬁqatidns: .

IEC 622711 - Y '(2011-08) .
[EC62271-100 - S {2012:09) :

IEC 62271101 - - e01240)

Aocordihg to STL Objecti'Ves,and Operating Principloes PEHL'A fssues a Test Dociment following exclys‘ivély the above mentioned
standards and the STL: .Gu]dés-\'merevq;'appllcable. s . N .
Baisic:short-clrouit test-duty T100s "according to specifications mentioned above: Valid for first-pole-to-
clear factor 1.5 p.u and 1.3 p.u. dnd power frequency of 50 Hz, - . S C

Tests E?.-rf_ormed: :

-

Tost results: . )
The test object has passed the test éjcce
Tested, at 50 Mz and valid for 50 HZ..

GESELLSCHAFT FUR ELEKTRISCHE

o HOCF?;TUNGSRFIUFUNGEN

E. Foffrenn

anagement Commities

K’ Ha_rtz_ Techinteal Committe;_a' .

The test results refate-only o the jtams tested. e :
The authenticlly of this document is guaranteed by the Integrity of the seal label and seal ribbop,
Without & written permission of PEHLA Itls rot allowed to mdke reproduction In extracts of this .
dooumeﬁt.:Copylng the cover shest accompanted by sheet Z-and the sheels mentionad here Is
an exceplion. ) g ) 4

" ozpEiees
. !




3

- Sher-circuit breaking test duty T100a accordmg to speciflcattons mentroned above Vahd for flrst poﬁ-‘a

PEHI_Q

- GESELLSCHAFT FUR’ ELEKTRISOHE HOCHLE!STUNGSPHUFUNGEN
' Member of the SHOHT CIHCUIT TESTING LIAISON (STL)

 Test Document

ReportNo.: - 13024Ba - | CopyNo: 2 . " Contents; 44 Sheets 3
Testobject: _ One pole of a three- phase three pole operated SFs Irve tank curcunt-breaker
' Designation: LTB 145D1/B with oparating. mechan:sm FSAT . o
’ ~ Hatedvollage: 145KV Rated nomal current: _3180A Ratedl_requ‘ericy: B0 Hz.

Manuiacturer:  ABB Ltd, Meneja, Vadodara - 300013, India

Tested for: ABB Technology Ltd, Affolternstrasse 44, 8050 Zurich, Swltzerland .
Testing station: ~ PEHLA Testmg Laboratory Baden
Datedftest: 09 through 10 Apri 2018 '

Applted test speclflcatlons SR .

[EC62271-1 .~ - . (2011:08)

IEC 62271-100 - - ' - (2012-09) -

IEC 62271-101 - o " (201210)'

Accordmg to STL Ob]ecﬁves and Operating Princlples PEHLA tssues a Test Document following exclustvely the above menttonsd
standards and the STL Gutdes wherever appltcab]e )

Tests performed: o R o T Dt

‘to-clear factor 1.3 p.u., a minimum clearing tlme from 43.5 ms o 64 ms, a system tlme constant of
45 ms and powerfrequency of 50 Hz. - A ,

P

Test results:

" The test ob]ect has passed the test successfuliy in compltance wrth the specrfrcatrons me honed
Tested at 50 Hz and valid for 50 Hz. . ) :

. GESELLSCHAFT FUR ELEKTRISGHE.
T -HQCHL?.UN_GS_PRUFUNGEN_ G
] - . c Manhagement Qommittee" S : .

" K Haltz S %/

Technical COmmlttee

'Mannheim, 26 September 2013

The test resulls relate only to the ltems tested, «

" The authentlctty of thls document Is guatanteed by the integnty of the seal labet and seal tibbon,
Without & written permission of PEHLA it Is not allowed to riéke reproduction in extracts &f this
document. Copylng the cover sheet aecompanted by sheet’ 2 and the shests mentioned kera fs
an exception.. . .

02P&1203:




: - ‘GESELLSCHAFT FUR ELEKTFHSCHE HOCHLEFSTUNGSPHUFUNGEN
) o Member of the SHORT-CIRCUIT TESTING LIAISON (STL)

Test Document

Heporft‘to.: 13027Ba. . L Copy_No.: ~2 o Contents: 44 Sheets
Testobjest: . - Qne pote of a three- phase three-pote operated SFg IIVS tank cwcuit-breaker o
= Designation: - LTB 145D1/8 with operating mechanism FSA1 . - : o - -
. . . ﬂatedvoltage 145 kv Rated normalcurrent 3150A i .Hated_trequency: -50Hz .
Manufatturer: . . ABB Ltd Maneja Vadodara - 390013 India -
Client: .. ABB. Swatzertand Ltd, Brown-Boveri-Strasse 5,'8050 Zurich, Switzerland
Testedfor:  ~  ABB Techinology Ltd, Affolternstrasse 44, 8050 Zurich, Sw:tzertand
Testing station: PEHLA Testmg Laboratory Baden , S _ . : :
+ Dateottest: * 15through 16 April 2013 S SO0 R
Applied test specitications: - . S o co ( a
IEC 62271-1 Ed, 1.1, ~ (-20‘11~oe)_ oy e
- IECe2271-100 - . (2012-09) : e
. IECE2271-101 . .- {2012-10)

-
'

Accordlng to STL O ]ectives and Operating Principles PEALA tssues a Test Document follontng excluswety the above mentroned
: slandards and the STL Guides wherever apptlcab]e E . k

Tests performed

“Qut-of- phase makmg and breaklng tests OP2 accordmg to speoiftcatlons mentroned above Valtd for
‘ ttrst~pote to- ctear factor 2.5. -pu. for ercmg ttmes and power frequency Tested at 50. Hz

Test results:
The test object has p'éssed the test 5 Licce fully in comphance w:fh the test specnt:oatlone mentloned
above,

Tested at 50 Hz and vatid tor 50H /

-

GESELLSCHAFT FUR ELEKTHISCHE
! HOCHLEISTUNGSPHUFUNGEN o

Mannnehn, 26 September 2013

~

The test results relate only. to the ltems tested )

The authenttctty of this document is guarantesd by the integrity of the seal Iabel and geal ribbon,
Without a wiitten permission of PEHLA It Is not allowed to make reproduction In extracls of thls | \
document Copymg the cover sheet acecompanled by sheet 2 and the sheets menttoned here s ) =
an exception, - ‘ - . . . - 8Ts0oi2
O2RETE0E ' ; ' : i -
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GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (STL :

o Test Ddcume’nt‘

3

Report No.: 13033Ba CopyNo.: 2 o Contents: 39 Sheets
Testobfect: ~ One pole of a three-'pha'sé thre_e-pole-dperated SF; live tank circuip-breakér
Designation: . LTB 145D1/B wilh operating-mechanism FSA1. o o

) _ Pated voltage: 145 kV Rated nohal curcent: 3180 A _ Rated frequency: 80 Hz -

Manufaturer: _ABB Ltd, Maneja, Vadodara - 390013, India_ L

Tested for: ABB Teéhnoiogy Lid, _Affolternst'ras:sé 44, 8050 Zurich, Switzerland
Testing station:’ PEHLA Testing L aboratory Baden -
Dateoftest: ~ 02 May through 07 May 2013, '

Applied test'specificationst” -

IEC 6227141 (2011-08)
IEC 62271-100 (2012-09)

[EC 62271-101 . (2012-10)

According to STL. Objectives and Operating Penciples PEHLA Issues a Test Document following exclusively the above nientioned
standards and the STL Guides wherever applicable. . ' B

Tests?ale_rform_e'_d': . o ) : . o
Short-linie fault test-duty Ly according tothe specificatioris mentioned above, valid for power. frequency '
50Hz A S e ‘ T oy
B NV

" Testresults: . : ST CoL
The test object has passed the test successfully. Tésted at 50 Hz and valid for 50 Hz.

- The test results prove that the test object complies with the requirements of the test specifications ¥
mentioned above. = T : . T e

. GESELLSCHAFT FUR ELEKTRISCHE
. HOCHLEISTUNGSPRUFUNGEN /2

E. Hoffmann
- Management Cammitte?

-

K Halz
L Technical Committee

Manuhelm, 26 September 2013 -

The fest results relate only 10 the items tested. L BRI ) .

* The authenticlty of this decument s guaranteed by the Integrity of the soal label and seal ribbon.
Without = writlen permission of PEHLA itis not allowed to make reprodiction In extracts of this
document. Gopying the cover sheet accompanied by sheet 2.and_1thé‘a sheets mentioned here is
an exception, I i L T S

02PE1303
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GESELLSCHAFT FOR ELEKTRISCHE.HOCHLEISTUNGSPRUFUNGEN
Member of the SHORT-CIRCUIT TESTING LIAISON (8TL)

- Report Nou: 13032Ba . - Copy No: 2 , . © ./ Contents: 43 Sheets
Test object:. One pole of a three-phase 'three-pole-operated SFs live tank circuit-breaker -
Designation: - LTB 145D1/B with operating meéchanism FSAT L '

-'_:; © Rated vollage: 145 kv Figted no@aj currgnt: 3150 A Rated frequency: _ 50 Hz-

Manéggpturer: - ABB Ltd, Maneja, Vadoda[a ~ 3900 3, India
‘-Test.§§i"for: - ABB Technology Ld, Affolternstragse 44, 8050 Zurich, Switzerland
Testing statlon: *_ PIEHLA Testing Laboratory Baden. - . . . :
Datelof test: . 29 Aprll through 07 ‘May'2_Q13. T - IR ' o
Appligd test specifications: B T ; _ ) <
[EC 62271-1 - (2011-08) ' S
IEC.62271-100 . : (2012-09) - : . : i

IEC.62271-101 (2012-10)

“standards and the STL Guldes wherever applicable,
Tests. erformed: ' ' _ SRR ‘ : .
Short-line fault test-duty Lg, according to the specifications mentioned above, valid for power frequency
50 Hz. L : S T L ) L ' :

Subsequent voltage test as a bonditib,n‘chec’;k according to 1EC 622711 00.subclause 6.2.11,

According to STL, Objectives and Opertating Principles PEHLA issues a Test Document following excfuslvely'me abové'ménﬂongd'

.

Test resulte: . .o . . - ’
The test object has passed the test 'igacessfully. Tested at 50 Hz and valid for 50 Hz,
The fest object has passed the voltdgd test as a conditlon check successfully. ! oo
" The test results prove that the test oblect c%npli_es with the requirements of-the test specifications -
mentioned above., ‘ R ~ o .

GESELLSCHAFT FUR ELEKTRISCHE
~ '+ HOCHLEISTUNGSPROFUNGEN 1

E i

Management Cc;mmlttee

. Technjcat Committes -

Mannheim, 26 September 2013

The test results relate only to the ftoms tested. - e e . B
The authienticity of this document Is guarantesd by the Integrity of the seal label and seal ribbon,
Withot a written permission of PEHLA it Is not allowed to make faproduction In extracls of this :
document. Copying tha coveer shégt accompanled by sheet 2 and'the shests mentioned here |s

" an excepition, . o Co, ' .
02PE1303




PEHI_Q

GESELLSCHAFT FUFI ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Member of ihe SHORT CIRCUIT TEST!NG LIAISCN (STL :

Test Doc'ume’n‘t

Report No.: 13044Ba ' . Copy No.: 2 o ' Contenrs: B3 Sheets
Test Objech . One pole of a three-phase three- pole operated SFs !tve tank c:rcuit breaker
Designation: LTB 145D1/B with operatmg mechanism FSAT . : .

: Reted vollage: 145 %V Rated norma! current 3150 A - .Rated, Ireqdency: “50Hz- -

Manufasturer: : - ABB Ltd, Maneja, Vadodara 390013 India T _
. Tested fof: - ABB Technology Ltd, Affolternstrasse 44 8050 Zurich, Swrtzerland o
Testing station:  PEHLA Testing’ Laboratory Badeén - i
Dite of test:* 11 through.13 June 2013 )

Applied te,stepeclﬂoat'ions: .

IEC 62271-1 T (2011:08)

IEC 62271-100 . x (2012-09) -

Accordrng toSTL Objechves and Qperating F’rlncfples PEHLA Isaues a Test Documenl fO"Ong excluswely the above menﬂoned

standards and the STL Gu:des wherever appl[cable )

Tests performed: - ) . .

Combined line- chargrng and oable—chargmg ourrent swrtchlng test aocord:ng to specrficattons

mentioned above. . . A L _ _
Tested at 50 Hz. S —

Test resu[ls . . . . - . .
The test object has passed rhe test successfuﬂy in comphance W|th the test specaf:ca’rlons mentroned

above.
Tested at 50 Hz and valid for 50 Hz.

GESELLSCHAFT FUR ELEKTRISCHE
HOCHLEISTUNG PHUFUNGEN

Management Commmee

Technrca! Commmee

Mannr{elm, 26 September 2013

The tedt results refate only to the items tested. ‘
The authenticlty of this document Is guaranteed by the 1ntegnty of 1he seal Iaba! and seal rlbbon
Wuihouta wntlen permission of PEHLA It is not allowed 10 make. reproductlon In extracis of this'™- ]
document. Copying the covar sheer accompanied by shee! 2and the shears mentloned herels- D
an exception. - . _ L K ] STS 012
02PE1303 o s

IR /Uuu/ 0



ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION

{Accredited by the Natlonal Accredlitation Board for Testing and Calibration Labotaleries, Govt otindin)
ERDA Road, Makarpura Industrial Estale, Vadodara-390 010, india.

EPABX : +91 (0265) 2642942, 2642964, 2642377, 3043128/29/30/ 31733
Fax 1 +91 (0265) 2638382

E-mail . erda@erda.org

Web - hltpuivw erda.org

TEST REPORT

T
Certihicate Ha. 10071

SHEET NO.: 1 OF 11

NAME & ADDRESS OF CUSTOMER TEST REPORT NO.: HIMP/12/1645
DATE 1 06/02/2013
M/s. ABB Limited CUSTOMER REF. NO. DATE
PT;}:gjaB&lSorks NIL 25/01/2013
Maneja, Vadodara ~ 390 013 DATE OF SAMPLE DATE OF
 RECEIPT TESTING

Gujarat, India.
) na 04/02/2013 &

L 30/01/2013 05/02/2013

SAMPLE DESCRIPTION SAMPLE IDENTIFICATION:
- 145 kV, 40 kA, 3150 A, SFs GAS CIRCUIT CB DETAILS: :

BREAKER : CB Sr. No.: LTB145D1-TT01
Rated Voltage 1 145 kv CB Type :LTB145D1/B
Rated Current : 3150 A Make : Mfs. ABB Limited
No. of Phase 1 01
S.T.C. : 40 kA for 3 sec, ERDA Sample Code No.:
B.I.L. » 275 KVrms / 650 kVp HIMP - 1242/02
Frequency : 50 Hz ENCLOSURES:
Operating Cycle: O -0.3 sec -CO ~ 3 min~-CO {a) ANNEXURE-1
Year of Mfg. : 2013 (b) Drg.No.: 1HYB300013-51
Make : M/s. ABB Limited, Vadodara , Revision A
Rated SFg; Gas Pressure (abs) at 20°C : 0.7 MPa
Minimum SFe Gas Pressure (abs) at 20°C : 0.6 MPa

TEST SPECIFICATION:

As per Customer's requirement & Test Procedure was followed as per
IEC: 62271-100 (2008) & IEC: 62271-1 (2007).
JEST DETAILS: As Per Sheet No.: 2 of 11

NOTE: Test No. (i) to (vi) is carried out at 0.6MPa (abs) at 20 °C Pressure of SF, Gas.

WITNESSED BY : Mr. Jignesh Panchal - M/s. ABB Limited, Vadodars

Specifications with respect to the tests carried out,

.y )\ .\__/_/.. If ’:\K . o

P tes e R
PREPARED BY CHECKED BY APPROVED BY
NOTE: 1.This report relates only to the particular sample received in good condition for
testing{ét E.R.D.A.

2. This r pbrt cannot  be reproduced in  part under any circuimstances,
3. Publicatign 0?’is report requires prior permission In writing from Director ,E.R.D.A.

4. Only the testy asked for by the customer have been carried out.

TE1104732
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ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION

{Accredited by the NationabAccraditalion Board for Testing and Calibration Laboratories, Govt. of indin}

ERDA Road. Makarpura Induslrial Estate. Vadodara-390 610, India.

EPABX - +91 (0285) 26420942, 26420964, 2642377, 30431257297 30 7 a1 7 23
Certtiante Mo : 10071 Fax . +91 {0265) 2638382 .

E-mad . erda@erda.org -

Web . hltpfwww erda.org Bl

TEST REFPORT NO.: HIMP/12/1645
DATE : 06/02/2013

SHEET NO.: 2 OF 11

YEST DETAILS:
(i) Lighting Impulse Voitage Withstand Test

(ii) Dry Power Frequency Voltage Withstand Test

(iii) Wet Power Frequency Voltage Withstand Test

(iv) Radio Interference Voltage Test

(v) Visible Corona Test

(vi) Dry Power Frequency Withstand Capability Of Breaker In Open Condition At
Lockout Pressure For 2 P.U. For One Hour.

(vii) Dry Power Frequency Withstand Capability Of Breaker In Open Condition At
Zero Gauge Pressure For 100 % Of Rated Phase To Ground Voltage For
Eight Hours.

(i) LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST
(As per Cl. No. 6.2,6.2 of IEC:62271-100 (2008) & IEC: 62271-1 (2007))

ATMOSPHERIC CONDITION: : 27.0 9C
v 24.59C

1 757.2 mm of Hg.

Dry bulb temperature
Wet bulb temperature

Atmospheric Pressure

TEST PARAMETERS:

Rated Voltage 145 kV —
Test Voltage : 650 kVp D
Calibration Pulse :388.92kvp T Do
Wave Shape : 1.09 /49.14 ps
No. of Shots Applied : 15 +ve & 15 -ve Polarity shots (For each condition)
No. of Shots recorded : First & Last (For each condition Both Polarities)
Condition imp:’ifj Cogagt:?ted Breaker Test VoiI;aI?\}apApphed Teast
No. p$ T Position result
0 o B Positive | Negative
(643.85 to | (648.06 to .
1. Aa Frame Close 649.44) 651.38) Withstood
(648.05 to | (650.65 to ,
2 A a & Frame Open 650.11) 651.44) Withstood
| {647.59t0 | (649.72 to ,
3. a A & Frame Open 651/- ?) 7 651.74) Withstood
o /)L |
Ty -”\}
N
jp e —
PREPARED BY ra CHECKED BY

TE1104088S

R '
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P EPARN
F NS e -
Cestific 2t dro, ; 100N Fax +31(0265) 2638362
E-mail - erda@erda org
Web “hiip tweww erda.org

ELECTRICAL RESEARCH AND DEVELOPMENT ASSQCIATION

{Actiediied by the Hattonal Accraditation 8oard for Testing and Calibration Labaratories. Govl, of India)
ERDA Road. Makarpura-ndustnal Estate, Vadodara-39) 010, India.

T8 {0265) 2642942, 2642964, 2642377, 3043128/ 29/ 307 31733

TEST REPORT

Sheet 1 of 4

NAME 8 ADDRESS OF THE CUSTOMER

ABB LIMITED

MANEJA WORKS,

| MANEJA, VADODARA ~ 390 013

GUJARAT, INDIA,

TEST REPORT NO.: RP-1314-004638
DATE ;: 05/07/2013

CUSTOMER REF. DATED
A —— NO' .....
Nil 20/06/2013
DATE OF DATE OF
| SAMPLE RECEIPT TESTING
1 20/06/2013 20/06/2013

‘Quantity (tested)

SAMPLE DESCRIPTION

145kV, 3150A, SF6 CIRCUIT BREAKER

Rated voltage 1 145 kv
Rated normal current : 3150 A
Rated frequency ! 50 Hz

No. of poles ;01

Rated short time withstand

current & its duration : 40 kA for 3 sec,
Rated power frequency withstand

voltage 1275kVrms
Rated lightning impulse withstand

voitage ! 650kVp

Rated SF6 gas pressure @ 0.7Mpa (abs.)
SF6 gas lockout pressure : 0.6Mpa (abs.)
: 1no.

SAMPLE IDENTIFICATION

ERDA sample code no., : (
ERDA-00010235

Manufacturer's name
M/s. ABB Limited, Vadodara

Type designation:
LTB 145D1/B with FSA.

Sr. No. ; LTBDFSA-TT03

Drawing no. !
2GHV004846 (Rev. A) (Page 1 of 1)

TEST DETAILS
1.0 Temperature-rise tests {Cl. No. 6.5)

ENCLOSURE : ) Photograph No. : 10235/A )
'+ 2GHV004846 (Rev. A) (Page 1 of 1)

i} Drawing no,

TEST WITNESSED BY ; Mr. Jignesh Panchal & Mr, Tejpal singh of M/s. ABB Ltd.,

Vadodara.

REMARKS : Sample conforms to the requirement of the standard for the temperature

TEST SPECIFICATION
I[EC 62271-100: 2012

- rise test.

@;\’_{JQ-T
Prepared By

Checked By

—Approved By |

Note: 1. This report related only to the particular sample received In good condition for testing at by ERDA,
2. This report ci}n not be reproduced in part under any circumstaaces.
3. Publication dfthis feport requires prior permission in writing from Director, ERDA,
4. Only the tes) é@ke for by the customer has bean carrigd out,

5. In case of agy
cause has arijed,

Isphite, Vadodara will be the exclusive jurisdiction & shall be construed as where the

Cautiont ERDA is not fespondible for the authentleity of photocopled or reproduced test reports,
ERDA pravitias suphort to customers for verification of the authentlcity of tast reports Issued by ERDA,
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ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION
ERDA Road, Makarpura Industrial Estate, Vadodara-390 010, india.

EPABX: +91 (0265} 2642942, 2642964, 2642377, 3043128/ 29/30731/ 33,

Fax 1 +91 {0265) 2638382,

E-mail : erda@erda.org

Web hiip:/www.erda.org

TEST REPORT

Sheet 1 of 20

NAME & ADDRESS OF THE CUSTOMER TEST REPORT NO.: LSWG/363
ABB LIMITED  DATE; 26/08/2013 o
MANEIA WORKS _ _CUSTOMER REF. NO. |  DATED
MANEJA, VADODARA - 390 013 NiL [ 27/06/2013
DATE OF SAMPLE DATE OF
(GUIARAT), INDIA L RECEIPT ___TESTING
- 08/07/2013 to
_ _ e | 14/08/2013
SAMPLE DESCRIPTION ' SAMPLE IDENTIFICATION i
LTB 145 KV SF6 GAS CIRCUIT ERDA sample code no. :
BREAKER PLV-LSWG-73/01
Manufacturer’'s hame ;
Rated voltage t 145 ky I
Rated current . 3150 A M/s. ABB Limited, Vadodara,
Rated frequency ; S0 Hz Type designation :
No. of poles P 3 LTB 145 D1/B WITH FSA1
Quantity (Tested) + 01 No. Sr. No. : LTBD £SA - TT04
Further details as per sheet 2 of 20 Drawing No. : 1HYB300013-52 (Rev. C)
o {Sheetnol) _
TEST DETAILS TEST SPECIFICATION .
Sub-contracted S
( n rlac ed) | | | | \.ﬁ\j/—’
1) Mechanical operation test at ambient air As per customer's reguirement & ~ T
temperature (Class M2) test procedure followed as per
Further details as per sheet 3 of 20 Cl. no, 6£.101.2 of
1EC 62271 - 100 : 2012
ENCLOSURE: 1) Oscillogram No. : 73/01/19 to 54 (Total 36 Nos.)
2) Photograph No. : 73/01/A & B (Total 02 nos.)
3) Drawing No. » 1HYB300013-52 (Rev. C) (Sheet no.1)

Note; i) or Class M2, balanced 8000 mechantcal operations are carried out in continuation
with class M1 - Test Report No. ; LSWG/362 Dated:26/08/2013 for 2000 mechanical |
operatijons.

ii} As per customer's requirement, the operating mechanism is mounted without cubicle
to facilitate cooling of ¢charging motor.

i) Lubrication & tightening of fasteners were carried out after 5000 mechanical
operations as per category - B of maintenance manual No. : 1HSB429954-10en.

REMARKS : Sample conforms Lo the requirement of the customer for the mechanical

{ -
Pr(aredgy__ ) Checked By =
Note: 1. This report retates to the particuiar sample testing in gooed condition received by M/s. ERDAat &)
Vadedara.

2. Tkis report can not be reproduced in part under any crcumstances.
3. PLblication of this report requires prior permission In writing from director, ERDA.
4. Only the test asked for by the customer has heen carried out.
5. In case of any dispute, Vadodara will be the exclusive jurisdiction & shali be ¢
where the cause has arised,
caution: ERDA is not responsible for the authentioity of photocopied or reproduced test 0
ERDA provides support to customers for venficabion of the suthenticity of test repor

N
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Schweizerische Eidgenossenschait Federal Department of Economic Affairs,
Confédération suisse Education and Research EAER
Confederazione Svizzera State Secretariat for Economic Affairs SECO
Confederaziun svizra Swiss Accreditation Service SAS

Swiss Confederation

Based on the Accreditation and Designation Ordinance dated 17 June 1996 and on the
advice of the Federa!l Accreditation Comimission, the Swiss Accreditation Service (SAS}
grants to

(S

PEHLA Testing Laboratory Baden
Association for High Power
Electrical Testing

Fabrikstrasse 13

5400 Baden

Period of accreditation:
13.10.2016 until 12,10.2021

(1st accreditation: 15.09.1992)

the accreditation as

Testing laboratory for components and installations for energy transmission and
energy distribution .

J

International standard: ISOAEC 17025:2005
Swiss standard: SN EN ISO/IEC 17025.2005

3003 Berne, 03.10.20186
Swiss Accreditation Service SAS

e

Head of SAS
Konrad Fllick

SAS is a signatory of the multilateral agreements of the European co-operation for Accreditation (EA) for
the fields of testing, calibration, inspection and certification of management systems, certification of
personne! and certification of products, processes and services, of the International Accreditation Forum
(IAF) far the fields of certification of management systems and certification of preducts, processes and
services and of the International Laboratory Accreditation Cooperation (JLAC) for the flelds of testing and
calibration.

i 0






denepanen otaen no Ukonomuka OByqeHue
WacneasaHna EAER

OupraseH cekperapuraT No HKoHomuKka SECO
Weeluapcka AspeguTadronHa cnyxBa SAS

lWeekyapcka
KoHeaepauun

B3 ocHoBa Ha HapepbaTa 3a akpeguTauus W HasHavasaHe oT 17 10HK
1996 r. 1 Ha cbBeTa Ha PepfepariHaTa akpeaULMOHHA KOMUCKSA,
weeitlapckata cnyxba 3a akpegurtauus (SAS) npegocTaes Ha:

PEHLA Tectoea flaGopaTopuna BaneH, 3a BUCOKOMOWHOCTHHY
EneKkTpuyecKH N3nuTaHus
®abpuk wpacce 13

5400 BapeH

Mepuog Ha akpeauTaLUATa:
13.10.2016 pmo 12.10.2021

(1-ga akpepuraums: 15.09.1992)

AKpeauTallMATa KaTo: r—i‘

TecToBa naGopartopun 3a U3NUTBAHE Ha KOMNOHEHTU ¥ MHCTaNaLKK 3a NPEHOC
Ha eHePrusi U pasnpeneneHne Ha eHeprus

MexayHapopeH CraHpapt: ISO/AEC 17025:2005
Wseiiuapcku Ctangapt.SN EN ISO/IEC 17025:2005

3003 pepH, 03.10.20186 )
Weeltuapcka AxpesuTalMoHHa Ciyxba SAS

Moanuc

HavanHuk Ha SAS
KoHpag $nyk

SAS e noanncana MHOTOCTPAHRKWTE cnopasymenyvis Ha EeponelickdTa acoumauus 3a akpegutauma (EA) s -
oBnacTTa Ha M3NKTBAHETO, KANUOPUPAHETO, HCMEKUMATA 1 CEPTURULIMPAHETO Ha CUCTEMU 3a YrpasneHue,
cepTudULMpaRe Ha NepcoHana ¥ cepTuduumMpaHde Ha NPOAYKTH, MPoLEcH ¥ yenyrv oT MexayHapoaHara
akpepuTauus {IAF) 3a obnactute Ha cepTUdMUMpaHe Ha CCTEMUTE 34 ynpasfeHue 1 cepTiduLipate Ha
NPOAYKTH, NPOUECH M YCRYTY ¥ Ha MexayHapoAHOTO ChTPYAHWYECTBO NC AaKpepMTaLmMA Ha nabopaTtopuuTe

(ILAC) B 06nacTTa Ha U3NUTEAHETO Y KanuGpKpaxeTo.
\}\)\M :
-0
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LEKAAPALVIA

3a npuemaHe Ha yCrnosusTa B npoekra Ha aorosop

Donynoanucarute Exexapt Hoilipaiitep # Ctedpad MuH4eB B Ka4eCTBOTO HW Ha NpeacTasnsasalliy ABB
Bunrapus EOO[ yyacTHUK B ofLlecTBEHa NopbyKa ¢ npegMeT. ,JlocTaBKa Ha eneKkTpuyeckn anapatu
110kV", pedh. Ne PPD 17-064 O6ocoGeHa noauuus 1 - locTaeka Ha TPUNOMNIOCHK enerasosu rpekbCeain
110 kV 3a MoHTax Ha oTrpuTo — 17 Bp.

ODEKNAPUPAME HE:

l‘lpwemame YCNOBUATA B NPOEKTa Ha AOrOBOPR, NPUNOXEH B AOKYMEHTaLuATa 3a y4acTue.

Oara; 11.07.2017

Hexnapartop:

Exkexapt Howpaiitep
Ynpasuren _
ABE Bwnrapus EOO[

’ ‘
4‘.1{ ~
Credad MurueB — Qi
Ynpasuten

ABB Bwnrapus EOO[

ABB Bulgarfa EQOD

Main Office

9, Hristofar Kolumb Blvd,, 1,2
Mladost, Sofia-grad

1592 Sofia, Bulgaria

Phone: +359 {0) 2 807 55 00
Fax: +359 (0) 2 807 55 89
web: www.abb.bg

E-mail: office@bg.abb.com

1/1

UIC: 831133152

VAT Nr.: BG 831133152

Bank details:

ING Bank, branch Sofia

IBAN: BG13INGB91451000027317 (BGN)
IBAN: BGGOINGB91451400027311 {EUR)
BIC: INGBBGSF







HonynoanucanuTe,

Exexapr bepHxapg Honpaittep, nputexasaw nuyHa kapra [D N: LEXHOJRMR - I, nagapeHna Ha 11.03.2013

BEKNAPALNA

33 CpoKa Ha BannAHOCT Ha odeprara

— lepmanus, agpec rp. Codin, Byn. Xpuctodop Konymt Ne 9, eT.3,

B KA4eCcTBOTO MU Ha Ynpasuten Ha ABB Bwnrapns EQOL

W

CredaH Bacunes Munuer, nputexaraw] nvyHa kapta Ne641720843, uspgagena Ha 11.01.2011 ot MBP ~rp.
Codpun, appec: rp. Copun, 6yn, Xpuctodop Konymb Ne 9, eT.3,

B K2YeCTBOTO MM Ha Ynpaewten Ha ABE Benrapus ECQO[,

Y4aCTHUK 8 npoueaypa 3a BbanaraHe Ha ofecTeeHa nopbyka ¢ npeamert. »HJdocTaBKa Ha eNneKTpUYeCKH

anapatu 110kVY, ped. N2 PPD 17-064, OGocoGena nosuuua 1 - Jocraeka Ha TPUNOMNIOCHK enerasosu

npekeceaun 110 kV 3a MOHTaX Ha oTKpUTO — 17 Gp.

JEKNAPWPAME, E:

Hara: 11.07.2017 Heknaparop:
Exekapt Holipaittep
Yripasuten
ABE Bvwrrapus EQOAQ ABbb Brnrapua EOO[
ABB Bulgaria EOOD UIC: 831133152
Main Office VAT Nr.: BG 831133152
8, Hristofor Kolumb Bivd., fl. 3 Bank detalils:

Miadost, Sofia-grad

1592 Sofia, Bulgaria

Phone: +359 (0) 2 807 55 00
Fax: +359 (0) 2 807 55 99
Web: www.abb.bg

E-mail; office@bg.abb.com

11

184G Bank, branch Sofia

IBAN; BG13INGB91451000027317 (BGN)
IBAN: BG60INGRA1451400027311 (EUR)
BIC: INGBBGSF
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