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TEXHUWYECKO NPEANOXEHWNE
OPEAAOMEHWE

3a y4acTHe B ,0TKpUTa” N0 BUA NpoLieypa 3a CKAIOYBAHE HA PaAMKOBO CMIOPa3yMeHHe C npeamer:
“ NlocTaBKa Ha BEHTU/IHKM OTBOAM cpeaHo Hanpexenue (CpH)“, ped. Ne PPD 17-158

AO: ,ME3 PASNPEAENEHUE BLATAPUA” All,

OT: ,dunkatc” AL
anpec: rp. NNoBAKB, yA. KomareBcKo woce Ne 52

ten.: 032/ 277171, daxc: 032/ 671133; e-mail: office @filkab.com
EavHeH naeHTudmrKaLmoHeH koa: 115328801

MNpeacraBAABaHO OT AnekcaHabp BUKTOpoB MNpUxoAKoB — ABAHOMOLLHUK Ha M3nbAHWTENHMA AUPEKTOD C
HOTapHaNHO 3aBEPEHO NbaHoMOLHO Ne 5487/06.12.2017 Ha HoTapuyc Ne 473 — Muna Crounosa

Nuue 3a koWTaktv: [auuen WeaHos, Ten.: 032 608 884, dakc: 032 671 133, e-mail:
daniel.ivanov@filkab.com

YBAMAEMMK FOCAOHN UTOCNOAA,

MpenocTaBam Ha Bawero BHUMAHWE NPEASIOKEHMETO HY 38 U3NTbAHEHNE Ha obLecTBeHa nopbyKa ¢ ped.
PPD 17-158 v npeameT: JlocTaBKa Ha BEHTUAHWU OTBOAM CPEJHOD HanpemeHne (CpH),

1. 3ano3HaT CcbMm M MPYEMaM M3UCKBEHMATA Ha Bbanomurtens, KaTo nNpejacTasaAm TeXHWYECcKuTe
cneuvdurraumu ot pasgen Il Ha AOKYMEHTaLMATA 38 YUaCTHE C NONbAHERN BCUMKH U3NCKBAHN CTOMHOCTH 33
BCUUKM MO3KLMM OT NPEAMETa Ha NOPBYKaTa M U3UCKBAHWATA, ONKCaHK B PAMROBOTO CHOpasymeHne K
NPUMAOKEHUATA KbM HEro.
2. MpeAcTaBAM BCMYKM M3WUCKBAHW AAaHHU W AOKYMEHTH, nocouenu B [MpunoxeHue 2 0T HACToAWOTO
TEXHUHECKO NPeanomeHne. 3ano3HaT CbM ¢ UBUCKBAHETO, Ye npescTaBeHnTe AOKYMEHTH pabea aa Gvaar
Ha GbArapcKkM e3vK uay ¢ Npesof, Ha OBATAPCKK €3WK, NPUAPYXKEHM C OPUTMHANHUTE AOKYMEHTH, C
U3K/IOYEHME Ha NPOTOKOAUTE OT TUNOBWTE W3NWUTBAHMA, KOMTO MOTaT [a ce NPejCTaBAT M CaMO Ha
AHTNUIACKK e3MK.
3. 3aN03HAT CbM, Ye NPeACTABEHNTE OT HAC TEXHWUYECKU JOKYMEHTH {NPOTOKOAK OT U3NUTAHNA, KaTaN03U U
Ap.) ca AOKa3aTe/CTBO 33 ASKMAPUPAHUTE OT MEH TeXHWYECKM AaHHWM U NapameTpu B TEXHWUUECKUTE
cneuudmrKauuy Ha croKara.
4. ToTebpMAaBam, Ye NPeACTaBAHUTE OT Hac CTOKW, ONUCaHW B TEXHWUECKOTO HW npennioxeHue, Lie
OTIOBapAT Ha NOCOMEHUTE OT Bb3/IoKMTENA CTaHAApT# wjld Ha eKBWUBaneHTHW. B cnAyval, ye pganed
maTephan,efrosaps Ha CTaHAAPT, EKBUBA/IGHTEH Ha NOCOYEHYIA, 5 3aAb/XKaBaMe A3 ro 0Tpasum B 0TAEEH
efiT ¥ Aa NpeAacTaBUM AOKA3aTe/ICTBA 38 EKBMBANEHTHOCTTY Ha ABaTa CTaHAapTa. 7






DUNKAB AR
yA. KomaTeacko uicce 92 T 4369 32277 171 office@fitkab.com
4004 MNnoapaus, Bwarapua ® +359 32671133 www fitkab.com

5. BCUYKM CTOMHOCTH, NONBAHEHYU B KONOHa ,fapaHTUpaHo npeanomenune” Ha npuaoeHuTe Tabanuuy ot
TexHudecky cneyudyraumu ot pasgen Il oT SOKYMEHTALMATA 38 y4acTHe, Ca TOYHN ¥ UCTUHCKK,

6. Mpeanaram CREAHMUAT rapaHLMOHER CPOK 3a NpeanarakuTte CToxu —~ 24 {choBom: ABageceT M YeTHpH)
mecella, OT AaTaTa Ha PUeMo - NpejasatesieH NPOTOKO 3a NoNy4aBaHe Ha cTokaTa o7 Buanomurens.

7. 3amo3HaT CbM, Ue BWAOBETE CTOKM U MPOrHO3HKUTE KOAM4ECTBa sa focTaska Lie 6bAaT NOCoyeHH oT
Bb3/IOKUTENA NPK NPOBEMAAHE Ha BLTPELLEH KOHKYPeHTeH usbop.

8. 'I'Ipuemam KOAIMMECTBA CbC CPOKOBE 3a JOCTABKA Ha CTOKATa, CbracHo [IpuaoKkeHue 3 KbM HacTORLOTO
TexHUYecko npestoXeHue,

9. lNpremam, Ye 8 CPCK A0 {He noseye om 14 OHu) OT pataTa Ha NOANMCBAHE HA PamKOBO
cnopasymenvie ¢ Bv3noxutens, e CRIYa J0roBop ¢ nocoueHuaT/Te B odepTata NoAM3MBAHUTEN U
(nonvaea ce, AKO YHACMHUKLM € 0eKAapupas, e uje u3nonsea noduznvaxumen/u).

10. 3anc3HaT CbM, Ye Npu nocneaBaula oblecTBeHa NOPBYKA Ypes BbTpellleH KOHKYPeHTeH usbop 2a
CK/IIOMBAHE Ha KOHKpETeH Aorosop, W3bopsT Ha M3NbAHMTEN NpW OnpejenaHe Ha UKOHOMUUECKH HaW-
usrogHaTa odepra We Hb/e HANPaBeH No KpUTepuit ,Hai-HUCKa LeHa".

11. 3aN03HaT CbM, Ue MAKCUMANHUAT CPOK 33 U3Nb/IHEHWE Ha KOHKPeTeH Aorosop we 6bie onpeaeneH ot
Bb3NOMUTEAR B MNOKaHaTa 3a ydactve npu nocreasauiara obujectBeqa nopwvuka upes BbTpelieH
KOHKypenTeH usbop.

MpunoxeHus KoM HICMOAWOMO MEXHUYECKO npednoxeHue:
1. TexHudecku U3UCKBAHUA U Ccleyu(ukayuu 3a U3MbAHeHUe Ha nopvdkamd — pasdea IV om

JOKYMEHMaYUAMA 3a y4acmue — foAb/AHeHU Ha Cbomeemnume mecma;
2, U3uckeanu doxymermu om TexHU4eCKU U3UCK8GHUA U creyupuxayuly;
3. Cpoxose 3a docmaska.

Ha ocHoBaHwue un. 2
ot 33110

Hata: 30.03.2018. Hexnapatop:

- [MbAHOMOLWHWE  Ha
P € HoTapuaaHo
5487/06.12.2017 Ha
DUACBA
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lpunoxcenue 1 kom TexHuvecKo npedaoxeHue

fl. TEXHWYECKW CNEUMOUKALMKA W WUSUCKBAHUA HA BHINOMMUTENA 3A MSMBAHEHME HA
NOPBYKATA

HaumeHoBaHMe Ha matepuana: BeHTuneH aTeoq meTano-okcnaeH TN De3 MCKPOBY PaspagHuLK,
10 kV, 10 kA, knac 2

CbKpaTeHO HauMeHoBaHWe Ha matepuana (40 sHaka): Bentuned oteog ZnO, 10 kV / 10 kA / knac 2

O6nacr: B — BbaayLUHK enekTponpoBOAHK AMHWMY CpH Kareropmua: 20 —3awura ot
H — TpaHcdopmaTopHU NOCTOBE npeHanpexe’un
MepHa eguHuya: bpoii Asapuiinn zanack: fa

XapaxtepucTHKa Ha maTepuana:

MeTano-okcuAaeH (ZnO) BenTuneH o180, 683 CKPOBK PAspAAHULM, 38 MOHTUPEHE Ha 3aKPUTO K OTKPUTO,
¢ TpaiiHo pabotHo Hanpexenue min 10,8 kV, c HomuHaneH paspageH Tok 10 kA, c paspageH knac Ha
AVHWATA 2, C NO/IMMEPHA M30/1aLMOHHATa OOBHUBKA, C NPUHaANENKHOCTH (aKcecoaph) 3a CBbP3BaHE MeXay
TOKOBOZEIWM 4acTu M 3emA. KoHpurypauuata Ha CTpexuTe Ha NOAWMEpHaTa M30/aLMOHHA OOBWBKA
CBLOTBETCTBAT Ha U3UCKBaHMATa Ha IEC/TS 60815-3.

MU3nonasaHe:

BeHTUAHMAT OTBOA € NpefHasHayeH 3a M3N0/3BAHE B EEKTPOPasNpeAe/IMTEAHU MPEXKH C HOMKHANHO
nanpexenue 10 KV ¢ M30/MpaHa HeyTpana, Cbe 3a3emeHa npes AbroracutenHa bobuHa HeyTpana,

CbC 3a3emMeHa Npe3 akTUBHO CbNPOTMBAEHWE HEyTPana uaM ¢ KOMBMHMPAHO 3a3eMABaHe Ha HeyTpanata
npes abroracuresiva 606KMHa M aKTUBHO CHNPOTUBIGHHE.

ChoTBETCTBME Ha NPeAnaraHoTo U3fenue Cbe CTaBAAPTUIALUMOHHNTE AOKYMEHTY!

BeHTMAHMAT oTsod TpAGBa A3 OTroBapa Ha NPUAOKMMKUTE ObL/FapCKM U MeRAyHapoAHW CTaHaapTH,

BR/IOYUTENIHO HA NOCOYEHUTE MO-A0NAY M Ha TEXHUTe BanuAHM M3MEHEHMA W NOMpPaBKM WK

EKBHBR/IEHTH!

e EOC EN 60099-4:2014 ,BeHtunnu oteogh. Yacr 4. MetanooKCuAHW BEHTWAHW OTBOAV be3

paspsaHULM 3a e/IEKTPMUECKM CUCTEMM 33 NPOMEHAKBO Hanpexenue (IEC 60099-4:2014)"; u

e |EC/TS 60815-3:2008 ,Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions — Part 3: Polymer insulators for a.c. systems”.

W3ncKBaHMA KbM AOKYMEHTALMATA U U3NUTBAHMATA!

Ne HaumeHoBaHMe ApunoKeHue Ne
no (nnu Texcr)
pel
1. To4yHo 0B03HaYeHWe Ha TMNa, NPOXU3BOAWTENA U CTPaHa Ha OCP2-125-NFF; TYCO
NPOoUBXoA, Electronics Raychem; UHaua

TexHWUECKo OAMCaHWe, rapaHTUpaHu napameTpy, BOAT-
2. | cekyHaHa XapaKTepUCTHKa, H3N0A3BaHY MaTepuau 1
NPUHaANERHOCTH (aKcecoapw)

Mpuaoxerne 2.1,

NpunomeHre 2.4.

L!epTE}KH C pasmepu U HagnbHeH pi@}\e.’: 7
a 7
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Ne HaumeHoBaHWe

pen

fipunoxieHne Ne
(v Teker)

OTAENHUTE U3NUTBAHUA Ha Gbnrapcxm €31k

MpoTOKOAWU OT TUNOBK K3INUTBEHUA Ha aHrAMACKK U
6‘bnrapcm1 €34k, npoBeAeHn OT HesaBUCUMa H3NWTBATENHA
naﬁopampuﬂ — 3aBepPern Konua, C NPHUACKEH CNMCHK Ha

NpnaoeHue 2.6,

3aBepeHo Konue

CepTuduKar/akpeanTalua Ha HesaBUCMMAaTA U3MMTBATENHA
5. | naBopatopua, NpoBena TUNOBUTE UBNUTBAHKA NOT. 4 —

NpunoweHue 2.8,

6. | UanuckeaHua 3a TpaHCNOPTUPEHE Y MaRUNYAUpaHe

[pynomeHue 2.9,

7. | VIHCTpYKLMU 32 MOHTUDAHE W 3a eKcnnoaralua u obenymeane

IMpunoxenue 2.10.

8. | ExcnsiocaTauMoHHa AbAroTpaiHocT, rof.

>35 roAAMHuU

3a6enexa: BCLUKU OPUrMHANHYA AOKYMeHTH TpaGBa aa 6baat Ha BbArapcky €3WK WK C NPeBOA, Ha
GbArapcky esuk. Katanosure 1 usnUTBaTe/IHATE NPOTOKOAM MOraT Aa 61bAAT M Camo Ha AHMUIACKK e3MK.

TexHHUYecKn AaHHU:
1. XapaKkrep1criKki Ha paboTHara cpeda

Ne XapaKrepucTuka CroiiHocr
no
pea
1.1 MACTO Ha MOHTHpPaHe Ha otkputo/3akpuro
1.2 MaKcvmanHa OKoAHa TemnepaTypa +40°C
13 MuHUMaNHa CKOMHa TemnepaTypa Munyc 25°C
1.4 OTHOCUTENHA BAAMKHOCT Ho 100 %
1.5 HapmopcKa BUCOYWHE Ho 1000 m
16 flpyri paboTHm ycaoBMA g'b['.ﬂaCHO 7.5.4.1 o1 BAC EN 60093-
2. MapameTpy Ha eNeKTPOPasNPefeAUTe/IHATA MPeHa
Ne Napametbp Cro#inoct
no
preq
2.1 HommHanHo HanpexeHne 10000V
2.2 Hai-BUCOKO HanpexeHHe Ha CbOPBIKEHUATE 12000V
2.3 Haii-B1COKO HanpemeHue Ha cueTemara 10800V
24 HomuHasiHa yectora 50 Hz
2.5 bpoit Ha dasuTe 3

b
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o [pes Awroracurenya 606uHa;
° W30NMpaH 3Be3AeH LEeHTLD;
e MPes akTUBHO CBNPCTUBAEHME;
2.6 3aszemnaBaHe Ha 3Be3AHUA LeHTLP Wau
o npes gbroracurenHa bobvHa
KomBHHMpaHa ¢ aKTUBHO
CbNPOTUBAEHKE,
MaKcuUManHa CTOMHOCT Ha BpeMEeHHUTE NPeHanpexeHna
2.7 {npu 3emHO CbefUHEHNE) / MaKcMManHa -
NPOABMKNUTENHOCT HA BPeMEHHUTE NPEHaNPEeHNA;
3asemaBaHe npes gbroracurenHa 606uHa; nnu
2.7a pes A ; 11,8 kV/2 vaca
M30/MPaH 3Be3A8H LEHTDD
3a3eMABaHE NPEe3 akTHBHO CHNPOTHUBASHUE; AU 10,8 kV/3 s
2.7b | npes gvroracurenta 6061uHa KombUHUPaHa C aKTUBHO '
CbNPOTUBAERME
2.8 M30n3UHMOHHO HUBO: -
5 8a 06sABEHO M3OBLIKAHO MBHKEBO UMMYICHO 75 KV
) HanpexeHue (BopxoBa CTOMHOCT)
06aBEHO KPaTKOTpalHo {1 min) n3gbpKaHo Q
2.8b | HanpemeHue c npomuuneHa vectota (50 Hz) 28 kv
(edekTiBHa CTOMHOCT) Q
ToK Ha KbCO CheAMHEHHE B MACTOTO Ha MOHTHPAaHe Ha
2.9 BEHTHUHVA OTBOA - MaKCMManeH TOK Nnpu TpudasHo 15 kA
KbCO ChbeAMHEHHWE
3. Cebp3BaHe B CUCTEMATA M 3ALUMTABAHN CHOPBEHNUA
Ne HanmeHoBaHKe ManckeaHe
no
pes
31 Cebpasade B CUCTEMATA Meway daza 1 3ema

e Pasnpegenurteniun TpaHcdopmaTopu 10/0,4 kV, cBbp3aHm
AMPEKTHO KbM Bb3ayLLHA ENeKTPONPOBOAHA AkHma (BJ1) nan
upes npucbesiMHeda KoM B/l kabenna nvHUs;

e Kabennu nunum 10 kV;

e BXO/I0BE Ha pasnpede/vTensuTe ypeady;

o KPY 8 enerasoBa W3osaLMoHHa cpeaa (GIS)

3.2 3awmraBaHK ChOPLIKEHUA

4. TexHUHeCKH XapaKTePUCTUKH

Neg XapaKtepucTvKa UsuckeaHe FapaHTupaHo
no npefnoxeHune
peq
a1 OBABEHO M3 ADPHKEHO HaNpeXeHue npu min 75 kv 106 KV
aTmochepHu nperanpexerua 1,2/50 ps
ObBageHo w3gbpKaHe 1 min HanpexeHue ©
4.2 npomuiureHa yectoTa 50 Hz npwn mokpa min 28 kV 47 kv
/ w30/1aUua : (‘\ o
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4.3 Hu1Bo Ha yacTHuHuTE pa3pasy npu 1,05 U, max 10 pC >10 pC
a4 Marepuuan, OT KoitTo e n3paboTeHo 710 700
HeJUHEMHOTO CbHPOTUBAEHUE (BapucTOpa)
45 MaTepuan, oT KoliTo e uspabotera Nonumep Nonumep
W3osnaluuoHHaTa 06BMBKa
46 MaTtepuan, oT KoiTo ca u3paboTeHu Hepbraaema a
) NpUHAANEKHOCTUTE (aKcecoapuTe) CTOMaHa A
4.7 FIKOCT Ha OnbH min 1 kN 2 kN
4.8 FKOCT Ha ycyKRaHe ' min 50 Nm 50 Nm
49 FAKOCT Ha OrbBaHe min 200 Nm 350 Nm
5. NpuHagnexHocTH (akcecoapn)
Ne HaumeHoBaHHe UsucxpaHe TapaHTHpaHO
no npegnomxeHue
peAa
Pesboey cbevHeHNA
(wnmnku) c peaba M12,
AKcecoapM 3a NPUCbeAUHABAHE HA BEHTU/IHUA | CbOPBKEHN CbOTBETHO
5.1 OTBO/, KbM TOKOBOELLM HAcTU 1 KbM ¢ AiBe raiku n age Aa
3a3eMUTE/THHA KOHTYD NOANOMHN Waibu n
cpeAcTea cpely
camooTBMBaHe
Bb3MOMKHOCT Ha pe3bosuTe chefUHeRNs 33
5.2 Oa Aa
npucbheavHABaHe Ha ase KabesHu obyeku
6. TeXxHWYECKH NnapameTpy
Ne NapameTtsp UaucKBaHe FapaHTHpaHo
no HnpegioHeHue
pes
6.1 Tpalito paboTHO HanpexeHne, Ue min 10,8 kV 12 kv
6.2 06aBeHo HanpexeHue, U, min 13,5 kv 15 kv
6.3 HomuHaneH paspageH Tox, b ( 8/20 ps ) 10 kA 10 kA
6.4 CunHoToKoB umnync (4/10 ps) 100 kA 100 kA
6.5 PaspageH Knac Ha AMHUATA 2 2
6.6 YCTORYMBOCT Ha TOK HA KbCO CheAUHEHMe min 20 kA/0,2 s 40 kA
6.7 OcTaTbhbiHO HaNpeKeHe NpH HoMUHaNeH max 42 KV 38,9 kv
paspaaeH TOK ln, Ures
6.8 YCTORUMBOCT HA NPOAB/MKUTENEH TOKOB min 250 A/2000 pis 530 A/2 ms
UMyAC
6.9 CToMHOCT Ha BpEMEHHWTE NPEHANPEKEHWA i i
' cbraacHo npunoxenue D Ha BAC EN 60099-4;
6.9a |¢ npoABAKKUTEAHOCT 3§ min 14 kv 16,6 kv
6.9b | ¢ npogbmkurentocr 100's . min 13 kV 15,4 kv
_§.9V C npogbamuTentoct 7200 s [\ min 11,8 kv 14,95 >

I
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6.10 | M3onalKoHHO pascTOAHKE N0 HOBBLPXHOCTTA min 370 mm 384 mm

BucouuHa 6e3 akcecoapure 3a
6.11 P max 350 mm 183 mm

npucbegvHABaHe
6.12 |Terno, kg Da ce nocoun - 1,8 kg
HaumeHoBaHMe Ha marepuana: BEHTMAEH OTBOA, METaNno-oKcuaeH Tun bes

UCKPOBW paspsaHuuy, 20 kV, 10 kA, knac 1

CuKpaTeHO HAMMEeHOBaHKWe Ha MaTepuana: BeHTuneH oTeoz, Zn0,20kv /10 kA [ knac 1

O6nacr: B — Bw3ayiluhy eNekTponposoaru imHun CpH Kateropua: 20 — 3awura o1
H — TpaHChOPMaTOPHU NOCTOBE npeHanpemeHus
MepHa eguHuua: bpoit ApapuitHu 3anacu: [a

XapaKkTepucTUKa Ha maTtepuana:

MeTano-okcngeH (Zn0} BeHTHAeH oTBog 63 UCKPOBU PaspAZHULIM, 38 MOHTUPAHE Ha 3aKPUTO M OTKPHTO,
¢ TpaiiHo paboTHO Hanpexenue min 21,6 kV, ¢ HomuHaneH paspageH Tok 10 kA, ¢ pa3pAfeH Khac Ha
JIMHKATA 1, ¢ NOIMMEPHE W30NaLIMOHHATa 0OBHBKA, C MPUHAANEKHOCTH {akcecoapu) 3a cBbpaBaHe Mexay
TOKOBOAEILM YacTh M 3ema, KoHdurypauuata Ha CTpexute Ha noaxMmepHaTa M3onfalMoHHa obBMBKa
CbOTBETCTBAT Ha U3UCKBaHMATA Ha IEC/TS 60815-3.

HanonssaHe:

BeHTWIHWAT OTBOJ, € NpeAHasHayeH 3a M3MON3BaHEe B eNeKTPOpasnpefeNnTeIHu MPexy ¢ HOMUHaTHO
HanpexeHue 10 kV ¢ MzonMpaHa HeyTpana, CbC 3a3eMEHa Npes [bioracuTesHa 6o6uHa HeyTpana, CbC
333eMeHa Npes aKTUBHO CbNPOTHB/EHIME HEYTPana WM ¢ KOMBMHNPaHO 3a3emABaHe Ha HeyTpanara npes
AbroracutenHa 606MHA W AKTMBHO CBNPOTMBAEHWE B PaiOHM € MHTEHSMBHOCT Ha Mb/HWEHOCHaTa
Jewnoct go 100 yaca rogulliHo.

CbLOTBETCTBME Ha NPeANaraHoTo U3fe/IMe Che CTaHAAPTM3aUMOHHNTE SOKYMEHTU!

BEHTUAHMAT OTBOJ, TpABBA Aa OTrOBapA HA MPUAOKMMUTE OBATAPCKKA 1 MEXAYHAPOLHU CTAHARPTH,
BK/IIOUMTENHO HAa MOCOMEHMTE MOC-AONY M HA TexHUTe BANMAHW W3MEHEHWA W MONPaBKu WM
EKBUBANEHTH:

e BAC EN 60099-4:2014 ,Bentunnu otsogu. Yact 4t MeTanooKCUAHK BEeHTUAHK OTB(),D,M Ge3s
paspAAHKULM 33 €/ISKTPHYECKN CHMCTEMM 33 MPOMEHINBO HanpeXeHue {IEC 60099-4:2014)"; n

o IEC/TS 60815-3:2008 ,Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions — Part 3: Polymer insulators for a.c. systems”.

M3UCKBAHMA KbM AOKYMEHTALMATA W UBNUTBaHMATA:

No HaunmeHoBaHUe Mpunoxenmne Ne
. no (wnu Teker)
pea
1 TouHo 0B03HAYEHUE HE TR, MPOU3BOAUTENA U CTPaHa Ha DA1-27D-FOFONO; TYCO
NPOU3XOA, Electronics Raychem; MHaua

TexHW4eCcKo ofiMcaHue, rapaHTUpadHy napameTpH, BOAT-
2. 1 CeKYHOHA XapaKTepPHUCTHKa, N3N0/3BaHK M&T@({\Maﬂw n

: / npyHaaieskHoCTH {akcecoapy)

Npunowenve 2.2. P
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Ne HaumeHoBaHMe NpunoxeHune No
no (wnun rekcr)
pen
Opunomenue 2.5,
3. YepTemu ¢ pasmepy M HaA/IbIKEH paspes
[MpOTOKOAM OT THAOBK USMUTBAHMA Ha AHIIMHACKN UK
A HHArAPCKM e3UK, NPOBE/IEHN OT HE3ABMCUMA USNUTBATE/IHA NpunomeHue 2.7,
' NabopaTopus — 33BEPEHHM KONMA, C NPUAOMKEH CIMCHK Ha
OTAGAHUTE MBNUTBAHUA Ha GBATAPCKM €3UK
CeprvduKaT/aKpeAUTaLMA Ha HE3ABUCUMATA MBNHTBATE/IHA
8.
5, NaBopaTopua, NPoBeNa TMNOBUTE USANTBAHMA 110 T. 4 ~ Npunowenue 2.8.
3aBepeHo Konue
6. W3MCKBAHWMA 3a TPAHCNOPTMPaHe M MaHMnyinpaHe Npunowetue 2.9.
N
7. WHCTPYKLMH 33 MOHTUPaHe U1 3a eKCcna0aTauma U oBcnyxeane Opunomenue 2.10.
8. ExcriaoaTalMoHHa ABATOTPARHOCT, roa, >35 roguHu

3abenexcka: BCAYKKM OPUrMHanHW SORymenT Tpabea Aa 6baaT Ha GbArapcky €3MK 11U C NpeBos Ha

ﬁbnrapcw e3uK. KaTtanosure W U3NWUTBATE/THUTE NPOTOKO/M MOTaT Aa 6‘brﬂ|aT M CamMO Ha aHrNKUACKY e3uK,

TexXHUYECKU HaHHMU:

1. XapakTepucTMKuW Ha paboTHaTta cpega

No XapaxTepucTuia CroMHocT
no
rea
1.1 MACTO Ha MOHTHpaHe Ha oTKpuTO/3aKpHTO
1.2 MaKcMManHa OKONHa Temnepartypa +40°C
1.3 MuHUMaiHa OKD/THA TeMNEpaTypa Munyc 25°C
1.4 OTHOCHTENHA BAAXHOCT b0 100 %
1.5 HagmopcKa BucoviHa Jo 1000 m
1.6 WHTEH3MBHOCT HAa MbAHUEHOCHATa AeMHOCT Ho 100 yaca rogvwHo
1.7 Apyru paboTHu ycnosua ggg;;?:o 7-5.4.1 0T BACEN

2. MapameTpy Ha eNeKTPOPASNPEASIUTEIHATA MPEXa

[ Mapamersp CroiHocT
o
pea
2.1 HomuKHaAHO HanpexeHWe 20000V
2.2 Hali-BMCOKO HanpeXeHWe Ha ChOPDBKEHHUATA 24000V
2.3 Hal-B1COKO HanpeeHKe Ha CUCTeMaTa 21600V
24 HomuHanHa yectoTa 50 Hz
Bpoit Ha pasuTe [ \ 3
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Ne Mapamersp CroiiHocT
no
peR

o [pes aovroracutenHa 606uHa;

o WM30MMpaH 3BE3AEH LUEHTBP;

e Npe3 akTMBHO CbNPOTUBAEHUE;

2.6 3asemABaHe Ha 3BE3AHUA LEHTHP UK

e nipes gvroracutenta 6o6uHa
KOMBMHKMpaHa C aKTUBHO
CbhipOTHBACHHKE.

MaKcUManHa CTOMHOCT Ha BpeMeHHUTE NpeHanpeXenma
2.7 (npw 3eMHO cheanHeHve} f MaKcumanHa -
NPOAL/IKUTENHOCT Ha BpEMEHHUTE NPEHANPEXEHUA:

3azemasaHe npes AbroracuTesIHa GOGHHH; nnu

e
/

2.7a 23,7 kV/2 vaca \
U30AUPaH 3BE3AEH LiEHTDBP
3asemasaHe Npes aKTMBHO ChIPOTUBNEHNE; AN 21,6 KV/3 s

2.7b | npe3 gvroracutenta 6061Ha KombUHMPaHa C aKTUBHO ’
CbIpoOTUBIEHHE

2.8 W30nauMuOHHO HUBO:! -

ObBsaeeHo U3AbpPHaHC MbAHUEBO UMNYICHO

- 125 kV
HanpexeHue (BbpXoBa CTOMHOCT)

2.8a

06sBeHO KpaTKoTpaitHo {1 min) nsgbpaHo
2.8b |HanpeeHue ¢ npomuiuieHa yectota (50 Hz) 50 kv
(edbekTnBHA CTOMHOCT)

TOK Ha KbCo ChbegUHEHWe B MACTOTO Ha MOHTHpPaHe Ha
2.9 BEHTU/IHUA OTBO/, - MAaKCUMaNEH TOK NPU TpUdasHo Kbco | 15 kA
CbeiUHeHne

3. Cebp3BaHe B cUCTEMATa W 3aLUTaBaHN CbOPbXEHNA

Ne HaumeHoBauue HUancksaHe
no
pes

3.1 CBbp3BaHe B cMcTemMaTa Mexgy dasa v semn

e PaznpeaenutenHu TpaHchopmaropu 20/0,4 kV, csbpsanu
LUPEKTHO KbM BbaAylHa eNekTponpoBogHa AnHKA (B/1)
MAKX Ypes npMcbesvuieHa kbm BA KabenHa nuHung;

e kabenHu nvHum 20 kv,

¢ BXOACEE Ha pasnpegenurenturte ypeabu;

» KPY 8 enerazosa M3onauuoHHa cpeaa (GIS)

3.2 3awMTaBaHM CbOPBHEHNA

4, TeXHMYECKHK XapaKTepUCTUKH

No XapaKTepucTuKa WanuckBaHe lapaHTHpaHo
no npeanoxeHue
pes

41 O6ABEHO U3ADPMAHO HaNpeMeHue npy min 125 kv 196 kv )
aTmocdepHu npenanpexenua 1,2/50 ps \ o
o

4
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42 ObaBeHO U3AbPXKaHO 1 min HanpeXeHHe ¢ min 50 kV 85 KV
npomuwaeHa yecrota 50 Hz npu MoKpa Usonauma
4.3 HuBo Ha vacTvyHuMTe paspagu npv 1,05 Ue max 10 pC >10pC
a4 MaTepuan, oT KoiTo e nspaboTeHo HENUHEWHOTO 7n0 710
CLNPOTUBAEHKWE (BapucTopa)
A Martepuan, oT KoWTo e nspaborteHa Nonnmep Mlonumep
“30naUUOHHATa 06BMBKA
46 Martepman, oOT KOTo ca u3paboTeH Hepmxaaema 5
) ApHHagnexHocTuTe (akcecoapure) cToMaHa A
4.7 | AKocCT Ha ONbH min 1 kN 2 kN ~
4.8 AIKOCT Ha yCcyKBaHe min 50 Nm 50 Nm
49 AKoCT Ha orbBaHe min 200 Nm 350 Nm
5. MpuHagnemHocTi {akcecoapu)
Ne HaunmeHoBaHWe NanckeaHe {apaHTHpaHo
no npeanomeHKe
pea
Pe3boBu
CbeAUHeHUA
{wnusku) c pesba
AKcecoapy 3a NPUCbeAUHABAHE Ha BEHTUHUA M12, cbopbKeHH
51 OTBO/A, KbM TOKOBOZEILM HACTA M KbM CBOTBETHO C ABE na
3a3eMMHTE/THUA KOHTYP raiku v age
NOANOMHU WaHby 1
cpencTea cpeLty
camooTeMBaHe
Bb3mMOMKHOCT Ha pe3boeuTe CheAMHEHNA 33
5.2 Ja ha
npycLeAnHABaHe Ha Ape KabenHu oByBKU
6. TeXHHYeCKM napameTpu
Ne : Napametbp UzncksaHe TapanTupaHo
no npeanoxeHne
peA
6.1 TpaiiHo paboTHo HanpexeHue, Uc min 21,6 kV 21,6 kv
6.2 06ageHo HanpeXeHue, Uy min 27 kV 27 kv
6.3 HomuHaneH paspageH Tok, Ia( 8/20 ps ) 10 kA 10 kA
6.4 CunHotokos umnync {4/10 ps) 100 KA 100 kA
6.5 PaspapeH Knac Ha NMHUATA 1 1
6.6 YETOMUUBOCT Ha TOK Ha KbCO CheAuHEHUe min 20 kA/0,2 s 21kA/0,25
6.7 OcTaTb4HO HanpexeHWe NPy HoMUHaNEeH paspageH max 80 kV 71,6 kv
TOK Iy, Ures
6.8 YCTORUUBOCT HA MPOABMKUTENEH TOKOB MMITYAC min 250 A/2000 pus {325 A /2 ms
6.9 CTOWHOCT Ha BPEMEHHUTE NPEHANPEKEHNA CbINacHo | i
) npunoxenue D Ha BAC EN 60099-4: A7
‘ i Ao
!ﬁan C NIPOALMKKTENHOCT 3 § n\m 2\8 kv 30,65kV_~7]
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6.9b {c npopoamurennoct 100 s min 25 kV 26,46 kC

6.9¢ | cnpopvmkurensoct 7200 s min 23,7 kV 23,8 kv

6.10 |M30naLMOHHO PAasCTOAHKUE NO NOBBPXHOCTTA min 540 mm 627 mm

6.11 | Bucounba Be3 akcecoapuTe 3a NpUCHeAUHABaHE max 350 mm 247 mm

6.12 |Terno, kg Aa ce nocoun 2,0kg

HaumeHoBaHMe Ha maTepuana; BeHTWAEH OTBOA, METaA0-0KCHARH Tvn He3

MCKPOBY paspagruuy, 20 KV, 10 kA, knac 2

CbKpaTeHO HaKMEHOBaHKe Ha maTtepuana: Bentunen otsoa Zn0, 20 kv /10 KA [ knac 2

O6nact: B — Bbaaylunu enekTponposoaHn anHnu CpH Kareropwma: 20 — 3awura ot
H ~ TpaucdopmaropHH nocrose ' npeHanpemeHna
MepHa egmHnua: Bpoit AsapuiiHm 3anacu: fa

XapaKkrepucTiKa Ha matepuana:

Mertano-okcuaeH (Zn0) seHTHAEH oTBOZ 6e3 UCKPOBY Pa3PAAHULM, 38 MOHTHPAHE Ha 3aKPUTO N OTKPUTO, '
¢ TpaitHo paboTHO HanpexeHue min 21,6 kV, ¢ HOMMHaneH paspageH ToK 10 kA, c paspafieH Knac Ha
JIVHUATa 2, C NOAMMEPHa u3onaLMoHHaTa 06BMBKa, C NPUHALAENKHOCTH (akcecoapw) 3a cBbp3BaHE MEXAY
TOKOBOAEUL vacTH W 3emA. Kordurypaluata Ha CTpexuTe Ha nosiMmepHaTa U3onauuoHHa obBuMBKa
CbOTBETCTBAT Ha M3MCKBaHKATa Ha IEC/TS 60815-3.

ManonseaHe:

BeHTUAHUAT OTBOJ e NpeAHasHavyeH 33 W3noN3BaHe B €/1eKTPOPA3NPEAEANTENIHU MPEXYU C HOMUHA/HO
HanpeseHue 20 KV ¢ u3onupaHa HeyTpana, cbC 3a3eMeHa npes AbroracutesHa 6obuxa HeyTpana, Cbe
3a3emeHa npes akTUBHO CbNPOTUB/EHWE HeyTpana Uy ¢ komBUHMPaHo 3aseMABaHe Ha HeyTpanata npes
AbroracutenHa 606MHA W aKTUBHO CLNIPOTUBAEHME B PAAOHU C WMHTEHSMBHOCT HAa Mb/IHWEHOCHATA
AefHoCT Rag 100 uaca roagvWwHO WM ¢ Npeobnaaasaly 6poit noTpebuTeni ¢ NOBULLIEHW W3UCKBAHNA 32
OCUTYPEHOCT Ha enekTpocHabaABaHeTo.

CLOTBETCTBME Ha NPeanaraHoTo nsgenvie Chbe CTaHAAPTU3ALMOHHMTE AOKYMEHTH!

BeHTUNHUAT OTBOZ, TpabBa fila OTrOBapA Ha NPUAOKKMWTE ObArapCkU U MEMAYHAPOAHU CTaHAAPTH,
BRAIOMMTENHO HA NOCOMEHUTE MNO-AC/AY W Ha TexHWTe BanUAHY MW3MEHEeHWA M MOonpaBkn WK
€KBHBA/NEHTH:

e BAC EN 60099-4:2014 ,Bentunnm orBogu. HacT 4! MeTanooKCHAHU BEHTW/HW OTBOAU Hes
pPa3pAAHULYA 3a e/IEKTPUUECKN CUCTEMH 38 MTPOMEH/IMBO HanpeeHue (IEC 60099-4:2014) ", n

o IEC/TS 60815-3:2008 ,Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions — Part 3: Polymer insulators for a.c. systems”.

M3UCKBAHMA KbM AOKYMEHTALMATA U USNUTBAHMUATA!

Ne HavmeHoBaHMe Mpuaoxenue Ne
no (nnu Tercr)
pes
1 TouHo o603HaueHre Ha THRA, NPOM3BOAUTENA U CTPaHa Ha 0OCP2-225-NFF; TYCO
/ npouaxos, /| Electronics Raychem; Unaua_~p

e

S\J ;
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Ne HarmeHoBaHHe Mpunoxernne Ne
no {nnu TeKct)
pes
TeXHWYECKO oficaHne, rapaHTUpalu napameTpu, BonT-
2 MNoynoxeHue 2.3,
: CeKYHAHA XapaKkTePUCTHKE, N3NOJI3BAHK MaTepHany 1
MPUHAANEKHOCTH (aKcecoapH)
NpunomeHue 2.4,
3. YepTemy C pasmepu U HapnbkeH paspes
[POTOKONM OT TUNOBM M3NUTBAHKA Ha AHCMIACKK MK
" GbATAPCKY E3UK, NPOBELEHU OT HE3aBUCUMA U3NUTBATENHE Mpunoxenue 2.6.
) nabopaTopus — 3aBEpeH KoNKs, € NPUAOMKEH CNUCHK Ha N
OTAENHUTE U3NUTBAHUA Ha BbATapCKK esuy
CepruduxaT/akpeguTauna Ha He3aBUCUMATa USNUTBATEHA ) N
5. naBopaTopua, NPOBENa TANOBUTE N3MUTBAHUA MO T, 4 — Npunomenve 2.8,
3aBepeHo Konve
9.
6. W3MCKBAHMS 33 TPAHCNOPTMPAHE W MaHUMynpaHe Npunoxenne 2.9.
7. VHCTPYKLMN 32 MOHTUPAHE U 30 eKCNA0ATaUnA U 0BCAyHBaHe Npunosenue 2.10.
8. EKcnacatauuoHHa AbAroTpaiHoCT, rog, >35 roAMHHU

3abenexka: BCMUKM OPUTMHANAN foKymeHTH Tpabea aa 6baat Ha ObATapCKU €3MK AN C NPEBOA, Ha
BGbArapcky eauK. Katasiosute 1 USNWTBATENHUTE NPOTOKO/IM MOTAT A GbAAT M CaMO Ha AHFMIACKY e3MK.
TexHWYECKK AaHHM:

1. XapaKtepucTiKKU Ha paboTHata cpega

Ne XapaKreprucTusa CroifHoCT
no
pea
1.1 MacTo Ha MOHTHUpaHe Ha oTKpWuTO/3aKpUTO
1.2 MaKcumanHa oKo/iHa TemnepaTypa +40°C
1.3 MuHYManHa OKo/Ha TemnepaTypa Munyc 25°C
1.4 OTHOCHTEAHA B/IAYKHOCT ho 100 %
1.5 HaamopcKa BUCouMHA Ho 1000 m

1.6 WMHTEH3UBHOCT Ha MbAAHUEHOCHATa AEHOCT

Hag 100 vaca rogUlHo

1.7 Apyrv paboTHK ycnoeun

CovrnacHo T. 5.4.1 ot BAC EN 60099-

4
2. NapameTtpy Ha eneKTPopasnpege/MTeHaTa Mpexa
Ne MapameTbp CroltHocT
no
pea
21 HomWHaAKO HanpekeHue 20000V
2.2 Hali-BMCOKO HanpeXKeHue Ha CLOPbKeHnaTa 24&00 Vv s
2.3 T Hali-scoko HanpexeHue Ha cucremara 21 6(\0 Vv <...f'27
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No Mapamerbp CroiiHoct
no
pea
24 HomuHanRa uecToTa 50 Hz
2.5 Bpoli Ha ¢asuTe 3

o Mpes gororacvrenHa 6o6una;

¢ M30AMPaH 3BE3AEH LIEHTHP;

¢ Npes akTHBHO CLIIPOTUBACHUE;

2.6 3aszemABaHe Ha 3Be3AHUA UEHTBLP MK

* npes guroracutenHa 6o6uHa
KOMBHWHMpPaHa ¢ aKTUBHO

7

CbNpOTUBAEHME.
MaKcumanHa CTONHOCT Ha BPpeMeHHUTE TIpeHanpekeHna
2.7 (npu 3emHO CbeauHeHve) / MakcumanHa -
NPOABLMKUTENHOCT Ha BPEMEHHNTE NPEHANPEKEHUR!
3asemaABaHe npes gbroracutenna 6obuna; vau
2.7a pes A ; 23,7 kV/2 vaca
“30/IMpPaH 3Be34EH LEHTLP
3azemsBaHe NPes akTUBHO CbRPOTUBAEHHE; UK 21,6 KV/3 s
?
2.7b | npes gvroracutesHa 6061Ha KOMOUHUPAHa C AaKTMBHO
CbNPOTUBAEHUE
2.8 H30/1alMOHHO HUBO! -
06aBeHO U3ALPIKAHO MBAHUEBO UMNYACHO
2.8a Abp Y 125 KV

HanpexeHue {BbpXxoBa CToMHOCT)

06aBeH0 KpaTKoTpaiHo (1 min) usabpXaHo
2.8h | Hanpemenue c npomuinena yecrora (50 Hz) 50 kV
(edeKTBHa CTOMKOCT)

TOK Ha KbCO CbeJIMHEHWe B MACTOTO Ha MOHTUpaHe Ha
2.9 BEHTMNHMA OTBOA - MaKCMMaNeH TOK NPU TpupasHo 15 kA
KbCO CbefiMHEHME

3. CebpseaHe B cCUCTEMATa U 3a3LMTABAHM CbOPBHEHUA

No HaumeHoBaHHe - UsvckBaHe
no
peA

31 Csbp3asaHe B cUCTEMaTa Mexpay daza v zema

o Pasnpegenutenny TpaHcpopmatopu 20/0,4 kV, cebpaanu
[MPEeKTHO KbM Bb3/YLIHA eneKTPONpoBoaHa AvHUa (B1)
WAM Ypes npucbevHeHa Kbm B/l kabenHa NuRKS;

e Kabennu nnHum 20 kV;

¢ BXOZIOBE Ha paznpeaenuTenture ypeabu;

o KPY B efierasosa usonauuoHHa cpega (GIS)

3.2 3aluTaBaHu cbOPbKEHUA

4, TexHUUECKU XaPaKTEPHUCTUHM

Ne XapaKkrepUcTrka UsncksaHe FapaHTUpaHo
no , npegaomeHme
ea A -

[
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41 O6ABEHO U3ABPKAHO HANPEKEHYE NPU aTMOChEPHN min 125 KV 180 kv
npeHanpemenwua 1,2/50 ps
42 O6aseHo M3abpKaHo 1 min Hanpexeuue ¢ min 50 kv 80 KV
npomuluieHa Yectota 50 Hz npy MOKpa 130/ iaLmA
4.3 Hueo Ha yacTuuHmMTe paspaau npu 1,05 Ue max 10 pC
>10 pC
4l Marepuan, oT KoiiTo e uspaboTeHO HENNHEHHOTO 7n0 7n0
CbNPOTUBAEHWE (BapUCTOP)
45 Martepuan, oT KOWTO e uspaboTeHa nsonaunoHHaTa Honumep Monumep
068MBKa
A6 Martepuali, 0T KOWTO ca u3paboTenu Hepbxpgaema na \)\
NPUHAANEHRHOCTUTE (aKkcecoapuTe) CcTOMaHa 3
4.7 | AkocT Ha ONbH min 1 kN 2 kN
4.8 FAKOCT Ha YCyKBaHe min 50 Nm 50 Nm
4.9 AKOCT Ha OrbBaHe min 200 Nm 350 Nm
5. NpuHaanexHocTy {akcecoapy)
Ne HanmeHoBaHKe UsncKeaHe FapanTpaHo
o npeg/oneHme
pen
Pesboru
CbeAUHEeHWA
{wn#nkK) c peaba
M12, cCbopbREHU
AKcecoap 3a NPUCbeAMHABAHE HA BEHTUAHUA OTBOA
51 CLOTBETHO C iBe Aa
KbM TOKOBOELILM YACTH M KbM 3a3€MUTENHUA KORTYD | ., :
ralgu u e
NoANOMHK wakbv u
cpeacTea cpely
€aMooTBMBaHE
Bb3MOMHOCT Ha pe3boBUTE CheAMHEHHS 33
5.2 Aa na
NPUCLEAMHABAHE Ha fABe KabenHn 06YBKM
6. TexHHYECKM NapameTpu
Ne Mapamerbp WasKcrBaHe TapaHTHpaHo
no npegnoreHue
PeR
6.1 TpakHo paboTHo HanpexeHue, Uc min 21,6 kV 22 kv
6.2 OBaseHo HanpexeHue, Ur min 27 kv 27,5 kv
6.3 HomuHaseH paspagen Tok, |a{ 8/20 ps ) 10 kA 10 kA
6.4 CuAHOTOKOB umnysc (4/10 ps) 100 kA 100 kA
6.5 PaspajeH Knac Ha NMHKATA 2 2
6.6 YCTOHYMBOCT Ha TOK Ha KbCO CbeMHEHVE min 20 kA/0,2 s 40 kA/0,2 s
6.7 OCTEIinL‘JiHO HanpexeHUe AP HOMUHANEH PaspRAEH | . oc vy 71,3 kV |
/f// TOK In, Ures g
/ﬁp YETORUMBOCT Ha NPOABAKUTENEH TOKOB MMNYAC nNn 250 A/2000 ps {530 A/2 ms /
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Ne Mapamertbp MauckpaHe FapaHTUpaHo
no npegnoxeHue
pea
6.9 CTOMHOCT Ha BpeMEeHHWTE NpeHanpexeHna CbTNacHo | - )
' npunoxeHvie D Ha BAC EN 60099-4:
6.9a |cnNpogaBMKKUTENHOCT 3 S min 28 kV 29,88 kV
6.9h | c npogwmruTentoct 100 s min 26 kV 28,2 kv
6.9c |cnpogbmxurendoct 7200 s min 23,7 kv 23,71 kV
6.10 | U30nauMOHHO pa3CTOAHKWE NO NOBBPXHOCTTA min 540 mm 758 mm
6.11 | BucounHa Bes akcecoapuTe 3a NpUCbeANHABAHE max 425 mm 299 mm
6.12 |Terno, kg Ha ce nocouu 3,0kg
Ha ocHoBaHue yn. 2
ot 33114
Hata: 30.03.2018 . Jexnaparop:

BAHOMOLWHUK Ha
) € HOTapHasHo
5487/06.12.2017 Ha
1MN0Ba

N
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MpunoxceHue 2 KoM TexHUHECKO nNpednoiteHue

JBUCKBAHW OKYMEHTHOT ™

TEXHUYECKU UBUCKBAHUA N CNELUOUKALIMA
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Mpunosenue 2 KoM TeXHUHECKO npednoieHue

U3UCKBAHU JOKYMEHTU OT TEXHMYECK
U3UCKBAHUA 1 CNMELNDPUKALU

Mpunoxexne 2.1.







Bowthorpe

OCP Series

Distribution Surge Arrester

Metal oxide arrester

Polymeric Housing Uc: 12kV
|EC 60099-4, Ed 2.0 Rated voltage
Nominal discharge current: 10kA Ur: 15kV

Line discharge class: 2

High current impulse 4110 ps:
Energy absorption capability at
— Line discharge imp.: 6kJ/kV Uc Low Current

Long Duration Ipeak 530A Non-shattering design

100kA Outdoor application

Continuous operating voltage

Rated short circuit current: 40 kA

ocP2-12 - I L]

Standard Creep Sj
Long Creepage L

Mounting
Ground Lead
Line Lead

600 A

Dimensions Arrester Housing
M12 $ L
—"H:———zr Impulse voltage 1,2/50 s KV 106 | 128
= Power frequency voltage -wel: kV a7 57
55 - Overall length, {(H} mm | 183 | 220
Flashover distance mm | 178 | 214
so7 Creepage Length mm | 384 | 505
Weight kg 1.8 1.8
2119 = No of Sheds: 5 7
Cantilever strength® Nm | 3580 | 350
= pull strength* N 2000 | 2000
X Max. Torque M12* Nm | 50 50
=
i 400% Routine testing
ki - Residual Voltage
- Reference Vollage

Residual Voltages (kV)
Lightning current impulse 8/20 us

10 KA

5 kA 10 kKA 20 KA

Power frequency voltage versus fime

0CP2 serles TOV, {with prior energy)

e

1.5 1
148 J
=
=
135 ==
18

kY, Urov/ U

1,25+

12 40

145+

14

!11 .
Iy

1 100
Time, {seconds)

53 61 470846

For Te¢h tedi!dalbs and Information please e-mail: surgearresters@tycoelectroplcé/éo f
V) £

89 60193', 80
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Steep lightning current
impulse

i Sec. TOV: 17.2kV
100 Sec. TOV:15.4 kV

- Partial Discharge

Switching current
impulse 30/60 us

1/20 ps 125 A 500 A

Marking

Bowthorpe

MO Surge Arrester
50/60 Hz
IEC 60099-4
fsc 40 kA
In 10 kA Class 2
OCP2-12
Ue: 12 KV
Ur: 15 kv
Manufacturing Year

MVSA-118-000-39/04-1

Print Date:
03/02/2005 17:15:12
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Bowthorpe ERIP

OCP series naming and order query descriptibn:

OCP, Open Cage Polymeric series accessories

Example: OCP = “Open Cage Polymeric”
OCPO - 128 - ABC

Line discharge class:

0=5kA
1 =10kA class 1
2 = 10kA class 2

Uc

Housing creepage:

S = standard creepage
L = extended creepage

Accessory selection

M = Mounting bracket
E = Earth connection

L = Line connection

Line lead accessories

System Voltage Um  ph/ph {a}  ph/ground {b)
12 185 165
24 315 295
36 445 425

Arrester Type = Continuous Operating Voltage U_ in kV

(B3
-
- .
.
3
1

N

ocp| |-

03 04 05 06
08 09 10 12
15 18 20 21
22 24

All accessories use M12 stainless steel studs
Mounting accessories
= At ?li':_.. B t C : N T
P o ' I I
- } st L A iy !
R - » AT mBSmm| l : 1 _;\.;
: B I : N - Y
1 g Y a i !
e R
AL
Gr*;u g, Z accessories
: i i H .
col ‘ ' ";l; ! ’:'»‘
Pl G ALY | A | s
T e s 71
Dol Y Y T
R 2. F Wi NI[|]. \'

specific requirernent.

Additional accessory options available on request. Please contact: surgedr, 58?1/3.-;'8@Wcoeiectronics,mm with
{B-HPHO COPUTMHARA| -
o
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Bowthorpe EMP Distribution Surge Arrester

Zinc Oxide Arrester (Standard IEC 60099-4, Ed 2.1)

DA Voltage range
Rated Voltage
Continuous Operating Voltage

4-45 kv
27 kV
218 kv

D*-L

D A1 27°

L®[E E°

M M’

! Distribution Arrester
2Class

*Rated Voitage - Ug
*Housing creepage code

Mo

%Line lead accessory
® Earth lead accessory

unting accessory

DA Series (IEC)

Mi2x45

| M12x4s
Main Features Arrester Housing = D ** Unit
Housing Silicone Impulse voltage 1.2/50 |is kV 106
Nominal discharge current - I 10KkA  (B/20 ps) Power frequency voltage - wet | kV 85
Line discharge class: 1 Overall length (H} mm 247
High current impulse 100 kA {4/10 ps) Flashover distance mm - 252
Energy Absorption Capabillity: Creepage Length mm 627
(IEC 60099-4, clause 8.5) 5.6 kJ/kV Weight kg 2.0
Long duration current Imp. 325 A (2000 ps) | No of Sheds 8
Short circuit rating (pre-failing method): Cantilever strength * Nm 350
Rated short-circuit lso 21kA (0.2s) Pull strenath N 2000
Low short-circuit current 600A (1.08) Max. Torque M12 * Nm 50

= Safe non-shattering design

= Suitable for installation in polluted environments

» Silicone directly moulded onto the core

* Ref: Thermo-mechanical & bending moment test 600989-4
= Other housing sizes avallable — Please contact Preduct Management
100% Reutine testing: Residual Voltage, Reference Voltage, PD.,

Residual Voltages {kV)

" Lightning current

impulse 8/20 ps

3
.

Steep lightning current’.
impulse 1/20 ps:

~Switching current
- impulse 30/60 ps:

24-22{13-0

=

5 kA 10 kA 20 kA 10 kA 125 A 500 A
67.2 716 784 75.2 53.8 56.9
Power frequency voltage versus time 1s. TOV: 29.70 kV
Y
100 s, TOV: 26.46 KV Marking
DA1-27 TOV (with prior energy)
34056 T T ( T TTT T T T T T T ] TTirT
[} 1 i 1 [N b [ | 1 Lrinl
o ) 11 | BT ! I ERIT Tyco Electronics
3240 4\:\ i i E: | E ':]. : o oo Bowthorpe EMP Surge Arrester
11 [ 1 ] 1 I | 1 [N}
30.24 — —r ! P —rm
) T R I I e IEC 994
2808 [ 1 i 1l 1 [ 1 N RN fchTkA 2007
& = o o | | ddoka Lot No
g 25.92 1 ) T I s A 'R 50/60 Hz XxXxx
0 - T ] 7T T T U T T F T T Y
> - T I b LT i
278 (i e\ DA1-27D
24.60 i | 13 1 Y ) o I Us21.6kV U2 27kV
0.4 1 10 100 1000 10000
Time (s)
Al of the ab Are Inforfnation, including drawings, ilustrations and graphlc deslons, refects our present understanding and |5 lo the best of our knewiedge and betef comect and reliable. Users, L
however, sifolidffndapendently evaluale the suitabllity of each product for the deslred appiication. Under no circumstances does this constitule an assurence of any paricular quality or <L
performance. [Sych Bt assurance Is only provided in the context of aur preduct spacifications or explicit contractual arrangemants, Our Eablity for thess products ls set forth in our standard g
{erms and op)di } of sale. BOWTHORPE EMP, TE logo and Tyco Electronics are trademarks. //"
For Tech 'l%@?ﬁales Information please e-mail: surgearresters@t gEtronics.com or visit http:/fenergy tycoelectronics.com
(N

Energy Division

BAPHOC OPUIUHAR:

Tyco Elect

Our cormnmitment. Your

ics

vantage.






DAX series arrester ordering information and accessory selection table:

Y|Y

M " :

Ur

™M = Housing code

Naming convention cross reference:
ZZ7 = series type: DAO for 5kA arrester; DAT for 10kA, class] arrester.
YY =

2t

Bxxxxx
Birdcap with  Birdcap with

F accessory

Exxxxx Fxxxxx HXxxxxX
Std Washers  Cap screw &
M accessory  for Lug- Spring
45mm Stud  Washer

E Line [ead options

MXXXXX

Star Washers
for 45mm
Stud

QXXXAX
L-Clamp

Pxxx
5-Clamp

Oxxsx
No Stud, No
Accessories

XOXxxX No Line Lead Wire

XIXXXX 0.5m 16sq Copper Line Lead & 1-off M12 lug
X2HXXK im 16sq Copper Line Lead & 1-off M12 lug
XIXKXX 1 16sg Copper Line Lead & no lug

XAXXKX 0.5m 35sq Copper Line Lead & 1-off M12 lug
XSXXXX Tm 35sq Copper Line Lead & 1-off M12 lug
XEXXXK 1m 35sq Copper Line Lead & no lug

3l Ground lead accessories:

Vol
o %
XXOxxX XXEX %X XXFxXxX XXHX%X KXMXXX XXOxXX
Disconnect + Disconnect + Std Washers M12*25 Cap  Star Washers  No Stud. No
M accessory  F accessory  for Lug- screw & for 45mm Accessories
45mm Stud - gpring Stud
Washer
E¢ Ground lead options
xxx0xx No Line Lead Wire
XAXIHX 0.5m 165q Copper Line Lead & T-off M12 lug
XXX2KX im 16sq Copper Line Lead & 1-off Mi2 lug
XXXIXX 1m 16sq Copper Line Lead & no lug
XXXAXX 0.5m 35s5q Copper Line Lead & 1-off M12 lug
XXXHXX m 35sq Copper Line Lead & 1-off M12 lug
XAXBXX im 35sq Copper Line Lead & no lug
E Mounting brackets: Mounting bracket options:
£ i ! E
e i _
XHXKAX XxxxBx XXXXEX X3XXNK XXxXxXPx Xxxxx0 XXXXXT XXXXXE
Straight 2 Insujating DIN meatat No Mounting Pedestal No Option Metric Nema T - mounting
hole Ayracket bracket, Accessories ~ Mounting Cross Arm  bracket
Mounting {gaivanised) Base Bracket
Bracket (Siemens
eguivalent)
Packagin
Ta “Individual Packing (as standard)
4 / Standard 3 Pack, (with accessories loose in boxes)
B~ Bulk Packing .
44 \ [éFIPHO { OPUIHHA ;.-
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Bowthorpe OCP Series

Distribution Surge Arrester

Metal oxide arrester Continuous operating voltage

ocpr2-22( [ | ] |

Polymaeric Housing Uc: 22kV
IEC 60099-4, Ed 2.0 Rated voltage Standard Creep Sﬂ
Nominal discharge current:  10KkA Ur: 27.5kV

L C L
Line discharge class: 2 ong Lreepage

High current impulse 4/10 ps: ~ 100kA  Outdoor application

Energy absorption capability at Rated short circuit current: 40 KA Mounting
~ Line discharge imp.: BkJ/KV Uc Low Current 600 A Ground Lead —
Long Duration Ipeak 530A Non-shattering design Line Lead —
Dimensions Arrester Housing
M1z S L
= Impuise voltage 1,2/50 ys kV 180 | 205
i Power frequency voltage -wat: kV 80 91
55 e —— Overall length, (H) mm | 209 | 340
Flashover distance mm | 293 | 334
== Creepage Length mm | 758 | 885
297 /‘Hﬁj; Weight kg | 3 | 35
IR = — No of Sheds: 11 | 13
% Cantilever strength* Nm | 350 | 350
Pull strength* N 2000 | 2000
Max. Torque M12* Nm 50 B0
=
- 100% Routine testing
42 - Restdual Vollage

- Reference Voltage

Residual Voltages (kV) - Partial Discharge

Lightning current impulse 8/20 ps Steep lightning current Switching current
impulse impulse 30/60 us
5 kA 10 kA 20 kA 10 kA 1120 Ps 125 A 500 A
67.3 71.3 79.5 741 54.1 56.9
Power frequency voltage versus time 1 8ec. TOV: 31.5kV Marking
100 Sec. TOV:28.2 kV
OGP2 series TOV, {with prior energy} BOthorpe
R ———— MO Surge Arrester
50/60 Hz
IEC 60099-4
4 Ise 40 kA
3 in 10 kA Class 2
> 0CP2-22
= Uc: 22 kV
Ur; 28 kv
Manufacturing Year
Time, {seconds)
7 MVSA-123-000-39/04-1

7/

For Technical Sales and Information please e-mail: surgearrester§@ gée {fﬁnw. am orltelaphone: +49  PanbhDate:
89 6080378 or +353 61 470848 R WL \\(, : 08020005 17:15:12
BAPHO C OPHTHHAf| m‘vﬂ“‘/h
) 2. 16 ot
= = "b
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Bovvthorpe ENIP

OCP series naming and order query description:

OCP, Open Cage Polymeric series accessories

Example: OCP = “Open Cage Polymeric”

OGP - 128 - ABC

Line discharge class:
0 = bkA

1 = 10kA class 1

2 = 10kA class 2

Ue

Housing creepage:
S = standard creepage
L = extended creepage

Accessory selection
M = Mounting bracket
E = Earth connection
L = Line connection

Line lead accessories

System Voltage Um__ ph/ph {a}  ph/ground (b}

12 185 165

24 315 295

36 445 426
T

war}

Y
ocp[]- 12[1- L
AA

il F A ! M A ! N Q il s V
lil r' !-‘.% L jii
i g | |EEmm | £E R B5mm ’ e RIS YU
Co e H s H fi s H o
!s{ ' Y5 Yi: [$43 i [
) id L3 [
l ; I ! ‘ i {
1 i i ! |
Arrester Type = Continuous Operating Voltage U, in kV
T 03 04 05 06
L
- OCPD- 082 09 10 12
ST 15 18 20 21
- 22 24
All accessories use M12 stainless steel studs
Mounting accessories
o A t B e G l N T
P ; ]
1 B | A |
8 H o H won B
5 F it Y i ol
+ v ok
4 7 / ‘
Grci{;n? ead ac\zsorles
B l ] ; ‘ ! ,
] ! L I . i N i
e N I e HI
. T e | T 7
oy ool oY e M -
“I D i F : / Vv

Additional accessory options available on request. Please aontact:, ,s’t}r

specific requirement,

arresters@tycoelectromcs com with your
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SCD REVIDATE|SIGN|MODIFICATION APP
0 |09/07] JM [ORIGINAL 1SSUE
Tyco Electronics
Bovihompe EMP Surgs Arroster
PRODUCT| SHEDS| TEXT 4 | TEXT B | TEXT G |TEXT DITEXT E
DAI-D4A| 4 | DAI—-04A fUe 3.2kv | Ur 4RV g%ﬁf; it
DAl-048] 5 | DAI—04B|Uc 3.2kv | Ur 4V & JokA Lot No
DAT-06A| 4 | DAT—DBA |Uc 4.8k | Ur 6kV 50/50 Hz
pAl-068| & | DAI—-06BlUc 4.8k | Ur 6kv
DAI-DBA| 4 | DAI—08A|Uc 6.4kv | Ur 8kV
DAI-08B| & | DAI-08B|Uc 6.4kV | Ur 8kV DA 1-30F
DAT—OBG| 7 | DAI-O0BC|Ue 64KV | Ur 8KV Us-24KV Ur-30kV
DAI—10A | 4 | DAi—10AlUe 8kv [ ur 10kY
\I~108| & | DAI—108|Uc 8k | Ur 10KV
Ar—toc| 7 | pAt—toc|ue siv | ur 1okv
DAI—-1241 4 | DAI—124|uec a.6kv [ ur 124V DA7-30F SAMPLE LABEL
DAI—128| & |DAI=i28Uc 9.6kV | Ur 12KV
DAI~12C| 7 | DAI—-12C|Ue 9.6k | Ur 12KV
DAI—158| & | DAl—158|Ue 12kv | Ur 15kY
DAI—15C| 7 |DAi—15¢0|Uc 12kv | Ur 15k¥
pAT-150| 8 | DAT—150|ue 12kv | ur 15kv
DAI—18C| 7 | DAI—18C|Uc i4.4kv | Ur 18kY
DAI—18D1 & | DAI—15D|Ue 14.4kV | Ur 188V
DAT—18E| @ | DAI—18F [Uo 14.4kV | Ur 18kV | & Tyco Electronics
DAT—18F | 10 | DAT=18F |Uc 14.4kv | Ur 18RV E o
DAI-21C| 7 | DA1=21C|Uc 16.8K¢ | Ur Z21kV ‘g 3
DAT-2iD| 8 | DAT-210|Uc 16.8KV | Ur 21&V g S (EC 594
DAI—2IE| 9 | DAI—21E|ve 16.8kV | Ur 21kV | = TEXTD
pAl=21F| 10 | DA1-21F|Ue 1B.8kV | Ur 21kY S Lot No
DATI=22C| 7 | DAI-22C|Uc 17.6kv| Ur 22KV | % TEXTE
oAt—zz20| 8 |pA1-22D|ue 17.6kv]Ur 22k | -
DAI—22E| 8 | DAT—22E {Uc 17.6kV | Ur 22V
DAT—Z2F | 10 | DAT—-22F [Ue 17.6Kkv | Ur 228V
DAT-24E| @ | DAT=24E |Uc 19.2kv | Ur 24%V
Toar—24r | 10 | DAT-24F Uc 19.2kv | Ur 24V
Al=24G| 12 | DAT-24G|Ue 19.2RV | Ur 24KV
DAl—27F| 10 | DA1—27F |Ue 21.6kv] Lr 278V
DAI—27G1 12 | DAI-276 |Uc 21.6kV | Ur Z7kY BLANK LABEL
DAT-27H| 14 | DAT~274 |Uc 21.6kV ]} Ur 27KV
DAI_30F| 10 | DAI—30F |Uc 24kv | Ur 30RV S
DAI—30G | 12 | DA1—30G {Uc 24KV | Ur 30KV | //
DAI-30H| 14 | DAT—30H |Uec 24k | Ur 30KV > i :::7
DAT—-33G| 12 | DAT-336 [Uc 26.4kV]{ Ur 33k t
DAI—33H| 14 | DA1-33H|Uc 26.4kV]| Ur 33kY
DAT—36G| 12 | DA1-360 |Uc 28.8kv| Lr 36KV
DAI—36H| 14 | DA1-36H [Uc 28.8kV | Ur 36KV
DAI-39H| 14 | DA1-39H|Uc 31.2kv] Ur 39kV
DAT—4zH| 14 | DAl—42i|ue 33.6kv| Ur 42rv
DA1—45H| 14 | DAI—45H |Uc 36V | Ur 45kV
E ] .
=5 ;
- Tyco E]ectronlcs ENERGY OIVISION gﬁs}%ﬁo&s{“&’n_ EST.
€0. [LARE
) Bowthorpe EMP Surge Amester ~ WELAND
15 NG A0 T WM SF g DRH  § MULLIGAK 17/09/07 //‘/) PCH TITLE
o K TE A TEOQLCRHS U e, o o0 | mn IEC MV SURGE ARRESTER
(HIDL REUATH, WACHTY DA1 ARRESTER LA WO
CEERE R WA 0 | e | woilao ) [Tl - G
TYED SECTROMES UTD B PROHEATER & = v = .
SCALE \\\1:1 C j BRG HO MV—D;I?EDQS—S suzsrfog'{ DY A AL _)’
= Nl
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SUNKAB AQ
vn. KomaTteacko Woce 92 T+35032277 171 office@filkab.com
4004 Nnosaus, Brnraplis @& +358 32671133 wwnwfilkab.com

Mpunoxcerue 2 kom TexHUYecKo npednoxieHue

U3UCKBAHW AOKYMEHTHU OT TEXHUHECKW
U3MCKBAHNA U CNELMPNKALIUU

MpunoxeHvie 2.6.
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Mpesod om axanulicKu e3uK

QOCP2 Ksanudmkauuy, ENG

No. WanutaHue Naboparopustl  No wa 60099-4, 60099-4( Msﬂaﬂme
npotokona, - Manaxue 1.2 Extzaii)aaznogﬁgr{a
(2001) Knayaa knaysa

1 |Tecr sa usapbxnmeoct Ha | CESI 13060 09.7.2 10.8.2
usonawuuaTa BepXy Kopnyca
Ha npeanasuTena

2 |MsnuTBaHKA 33 OCTATBYHO CESI 11666 [9.7.3 10.8.3
HanpexXeHue

3 |TecT 3a YCTOWMMBOCT Ha CES| 510783 [0.7.4 10.8.4
MMNYACEH TOK Ha KBGO
chenHeHne

4 |ManurBanua 3a yerotumeocr | CESI 11670 (9.7.5 10.8.5
npy pabota

5 |TecroBe 3a KbCO CESI 522781 9.7.7 10.8.7
cbefkHeHue

6 |[TecTope za BbTpEtUHO- CES| 14190 9.7.8 10.8.8
YacTUYHY paspsgy

7 |WanuTRaHe Ha oreBalus CESI 507956 [13.7.2 10.8.9 (10.8.9.3)
MOMEHT

8 |Tecr 3a BnaroycToiuuBoCT CESI 507955 9.7.9 10.8.13

9 |Tect 3a MBHOCOYCTOWUMBOCT EGU 8915/A3/04(9.7.10 10.8.14

10 | ManuTBaHe Ha CHLOTHOLLEHWE CESI 521820 [5.10, Annex D 6.10, Annex D
Ha HanpeXxeHue ¢
NPOMULLNEHA YECTOTE KbM {
BPEMeETo

/
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OCP2 Qualification, ENG

T40000, Edilion 1.2 (Z001] [50039-3, Edfion 2.0 (2004) |
Mo, |Test Lab [Test Report Number [Clause Equivalent Clause
Insulation withstand tests on the
1 [arrester housing CES} 13060 9.7.2 10.8.2
2  jResldual voltage tests CES! 11666 9.7.3 1083
Long-duration current Impuise withstand
3 |test CES] 510763 9.7.4 10.8.4
4 |Operating duty tests CES] 11870 9.7.5 10.8.5
§  |Short-circult tests CES| 522781 9.7.7 108.7
B8 |Internal partial discharge tests CESI 14180 0.7.8 10.8.8
7 |Test of the bending moment CESI 507956 13.7.2 10.8.8 (10.8.9.3)
8 |Moisture Ingress Test CESI 507955 9.7.9 10.8.13
9 |Weather Ageing Test JEGU 8915/A3/04 8.7.10 10.8.14
Power —frequency voltage versus time
10 |charasteristics on an arrester CES! 521820 5.10, Annex D 5.10, Annex D
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Energy Division

nopfienz gy lyeseloelronics.cem

Electronics

Bowithorpe

Test Report

Type OCP2

PPR Number PPR-1827

Test Insulation withstand Tast
Specification IEC 600994 (2001-12)

Test Information:

Laboratory CESI

Date 28/04/2004
External Test Ref AT-A4/013060
Report Prepared By D Pirola

Test Verified by A Sironi

Test Approved by M de Nigris
Tyco Approvals:

R&D Manager
Ha ocHoBanwue un. 2

Brendan Normoyle | or33nn B Date  25/02/2005
Technology Manager
KwongTong . - Dale  25/02/2005

Product Manager

_Brian MCGQWEH

Date ___25/02/2005

Ha ocHoBaHue 4n. 2 n
ot 33J14

lectronics.com

[BHPHO COPHT HHA@




Test Report

s

fsiy

CESIIES

AT-A4/013060 p.1

g

client

equipment under test

tests performed

normative documents

receipt date of the sampls
test date

no. of pages

TYCO, Electronics Energy Division - Shannon (Irefand)

Housing for polyrner housed metal-oxide surge arrester
type OCPZ 10 kA

Insulation withstand tests

IEC 60099-4 {2001-12)

April 27, 2004
from April 27, 2004 to April 28, 2004
13 no, of pages annexed 05

the test resuits relate only to the sample tested
this dacument shall not be reproduced except in full without the written approval of CES]

first issue date

[T~ Nn W YaYa V]
Ha ocHoBaHue yn. 2
repared C/T |

prepare PeC/TEST ot 3301

verified PeC/TEST - 4

approved PeC/TEST - |

r i

GESI[ Via R. Rubattino 54 ﬁlale sociale 8 560 000 Euro Registro Imprese di Milano
Cantro Eleftrotecnico 20134 Milano - Italla interamantsa v Seziene Crdinaria
Sperimentale ltaliano Telefono +38 022125.1  Codice fisqale I N. R.E.A. 420222
Giacinte Motta SpA Fax +39 0221255440 isorizlon \ P.l. ITODO793580150

WWW,cesi.it




U

CESITES ] 2

AT-A4/013060

Test Report

tests witnessed by:

35 identification of the object: effected

o The Manufacturer guarantees that the tested object Is manufactured according to the submitted

drawings.
CESI checked that these drawings adequately represents in shape and dimensions the essential details

and the parts of the tested object.
This drawings identified by CES| and numbered A4/509282 no. 01 are annexed to this document,

Only for laboratory requirement, in order to reproduce the test conditions, all the laboratory data
contained in the document marked: —

< The measurement uncertainties of the test results reported in this document are the following:

- dielectric tests with impulse voltage : peak voltage: # 3 % ; time parameters: £ 10 %

- dielectric tests with alternating voltage : voltage (rmsh: = 3 %

; The measurement uncertainties are estimated at the level of twice the standard deviation
{corresponding, in the case of normal distribution, to a confidence level of about 95 %) and have to

T, be considered as maximum values.

Ha ocHoBaHue un. 2

ot 3314 L. Tiziani
P180
43160L
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CESI[EST

Test Report AT-A4/013060 p.4
Test object characteristics
type: Housing for polymer housed metal oxide surge arrester
alactrical characteristics {claimed by the client)
OCP2 10 kA

type

manufacturer's name

TYCO Electronics Energy division

line discharge class 2
rated voltage - U, [kV] 30,0
continuous operating valtage - U, kV) 24,0
dry lightning impulse withstand voltags [kVp ) 185
wet power frequency withstand voitage 80
rated frequency - {Hz] 50-80
2004

year of manufacture

geometrical characteristics {measured on the test sample)

total height [mmj

300 (not including studs)

arcing distance [mm} 295
creepage (leakage) distance [mml 760 ' \\{ \
number of large sheds 6
large shed diameter {rm] 117
number of small sheds 5
small shed diameter [mm] 97
core dimansions fram) 55 x 56
heusing material palymeric
housing color gray




0,8 11761G

AT-A4/013060

p.5




AT-A4/013060 n.6

CESIIES ]

YAELS

Test Report

panoramic view of the test arrangement for insulation withstand test

BAPHO C OPHTUHANA

10D L1766



Test Report

CESIfEST

GRS

AT-A4/013060

p.7

Reference standard

at clause 7.2

Test carried out

IEC 60099-4 (2001-12) " Metal-oxide surge arrester without gaps for a,c, system"

tost carried ot

number of sample tested

dry lightning Impulse withstand tost

i

wet power frequency withstand test

1

..
v,

MOD.AI1TTEIG




U

CESIIES]

Test Report

AT-A4/013080 p.B

Test procedure

Dry lightning impulse withstand test

3 The test sample has been submitted to fifteen voltage impulses for each polarity having waveshape
1,2/50 ps and peak value equal to 185 kV ... The test has been performed in dry condition,

Wet power frequency withstand test

The power frequency voltage level has been applied for 60 seconds on the sample at the value equal
to 90 kV .. The test has been performed in wet condition {as defined by IEC st. 60060-1 {1289}

Summary of test results

Dry lightning impulse withstand test

The surge arresters housing were submiited to 15 voltage impulses of each polarity.
No fiashover occurred during any of the impulse application

Wet power freguency withstand voltage test

The surge arresters housing were submitted to 1 minute power frequency voltage application under wet
conditions.
No flashover occurred.

The test resuit is positive

BAPHO C OPUTUHADA

MOD.AV7SIG
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Test Report

CESII 5

e '\Q.“

AT-A4/013060

p.11

circutt A0G2
Rf
| S|
r= a1
1 P
1 1
] 1
I 1
AT| '
] 1
VT
J— [ Re Cc ” T vl
[ J R
{ 1
bti ]!
1 1
D :._ |
Lo .

impulse generator

plant P180

no. of stages 2
C, 260 nF
R, 280 O
R; 300 Q
C. 0,6 nF
Ruot cossgng 268 kQ

{2 x 140 Q)
(1x1400 + 2x60Q + 1x40Q)

measuring system CESI no, 9792
voltage divider (D} CES| no. 6700 : type RC series; scale factor 25299,7
high voltage capacitance 600 pF

low voltage unit (b), CES| no. 6704

coaxial cable (K}

attenuation and termination unit {8), CES! no, 14924
digital oscilloscope {Osc) CESI no. 14232: type TEKTRONIX TDS 430A

Test object

measured waveshape

tima ascillogram
polarity s no.
front 1,21 01
positive
tail 55,0 02
check of the tast sircuit
charging voltage measured voltage n
Vc Vrn Vm / ‘V,: " nu.cqesl
polarity kV/stage kv
negative 91,5 )éb 4 0,98

V

|8

[ .

[BHP OCOPATAHAT

/
i } i A

(et

(



Test Report AT-A4/013060 p.12
circuit A58
A Ryt Lot
o LYY i 1
poy | I | <

(hh TA
Iy o ) <
s — -
S E ™, re & = =
power frequency test circuit - plant P180
R 1 regolation group PIVI composed by:
- single-phase voltage converter; power 210 kVA; voltage 380 V/0+8610 V
- booster transformer; power 200 kVA; voltage 600 V/6 kV
RE : variable reactor PIVI {not used)
T : booster transfoermer CGE mod. KOC; secondary winding power 700 kVA;
voltage 6 kV/700 kV; no. of units 2; ratio /
Ry, : protection resistor 2 O
. TA : current transformer type CGS; ratic 50 A/ A; CES| no.03389
e l; :amperometer
:{; TV,: voitage transformer type CGS; ratio 6 kV/100 V; CES| no.03384
@V, 1 voltmeter ESCORT EDM-3160; CESI no.14469
tripping of the circult breaker S
instantansous tripping | time delayed tripping
v by Kra settings I settings
_ s Y 4 83 8 'l L
5 10 1 5 0,05 0,5 2,5 0,08
yd :

MODLATITEIG
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Test Report % AT-A4/013060
eircuit A059
_______________ } D

: o T N

! |
vl“f T II AT |

ot ' ; g | Var Test cbject TV, w
i =
1 I bt LT
iy II |

o o~ ; —_
s = L =

. 5 : W’ - ' - =

i

K Vi ; Vs
Circuit AQ58

power frequency measuring circuit - plant P180

TV, voltage transformer type CGS ; mat. 7695858 ; ratio 6000V/100V

V, tvoltmeter ESCORT EDM-3150; CES| no, 014469

D : voltags divider type RC series {not used)

V; 1 voltmeter (not used)

TV,: voltage transformer type SCARPA & MAGNANO! ratio 130 kV/100 V; CESI no.05132
- V, : voltmeter ESCORT EDM-3150; CESI no. 014470

Fa

£

functional check of the test circuit date: April 28, 2004

low voltage high voltaga K

L) ¢
o ky = - ky = <

e Vv, Vi i b Y, Var Va Ver Var f Vy
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T2/Tclus]

T1/Tp[us]
1.224

VpIkV]

54.984

-180.433

A CESI A4/013060, n.2
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CES| 4013060, n4

T2/Tefus]

THTplus]
1.291

56.069

180.099
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Type
PPR Numbher

Test
Specification

Test Information:

Laboratory
Date
External Test Ref

Report Prepared By

Test Verified by
Test Approved by

Tyco Approvals:

OCP2
PPR-1828

Residual voltage test

IEC 60099-4 (2001-12)

CESI
30/04/2004
AT-A4/011666

M Gregori
A Sironi ‘
V Scarioni

R&D Manager
Brendan Normoyle

Technology Manager
Kwong Tong

Product Manager
Brian McGowan

For further information contfact:
Tyco Electronics Energy Division
Bay 100 - 109

Shannon Industrial Estate

Co. Clare, Ireland

Tel: + 353-61-472885

Fax: + 353-61-472676

Ha ocHoBaHue un. 2
ot 3311

Date 2510212006

D_a_ite 25/02/2005

Date  25/02/2005

Emall: mvsurgearresters@tycoelecironics.com




CESII EST

Test Report R AT-A4/011666 o.1
client TYCO Electronics Energy Division - Shannon (IRL)
equipment under test Polymer housed metal-oxide surge arrester
type OCP2
tests performed Residual voltage test
€3  normatlve documents IEC 60099-4 (2001-12)
receipt date of the sample April 15, 2004
test date from April 27, 2004 to April 30, 2004
no, of pages 18 no. of pages annexed 32

the test results relats only to the sample tested @UUDDTD

this document shall not be reproduced except in full without the written approvel of CES|

@ n® 0030
£
o
e
=
X
£F _
Iy first issue date May 25, 2004
vk
5
faz prepared PeC/TEST -| Ha ocHoBaHue un. 2
ot 33117
verified - PeC/TEST -
L~
approved PeC/TEST -

\/qu

CES?

BﬂPHOC OPATRAR

Reglstro Imprese di Milane
Sezione Ordinaria

N. R.E\A, 429222

P ITO0793580160
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Test Report

AT-A4/011666 p.2

tests witnessed by: /

identification of the object: The manufacturer guarantees that the tested object is manufactured
according to the submitted drawings.

CES| checked that drawing adequately represents in shape and dimension the essential detail and the
parts of the tested object.

The drawings identified by CESI and numbered A4/503147, one page, is annexed to this document.

Only for laboratory requirement, in order to reproduce the test conditions, all the laboratory data are
contained in the document marked: —

The measurement uncertainties of the test results reported in this document are the following:

- dielectric tests with impulse voltage : peak voltage: + 3 % ; time parameters: + 10 %

- dielectric tests with impulse current : peak value: £ 3 % ; time parameters: + 10 %

- dietectric tests with alternating voltage : voltage (rmsi: + 3 %

gy The measurement uncertainties are estimated at the level of twice the standard deviation
{corresponding, In the case of normal distribution, to a confidence level of about 85 %) and have to
be sonsidered as maximum values.

Ha ocHoBaHue un. 2
ot 3314 Podavitte - |, Guacci

a arrester laboratory

keywaords: 12015R, 2381QH, 31020W, 45030U, $3001D

BAPHO € uivvif stz :
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|

AT-A4/011666

p.4

Test object characteristics

type: Polymer housed metal-oxide surge arrester section

slectrical characieristics (claimed by

the client)

manufacturer’'s name

TYCO Electronics Enargy Division - Shannon (IRL}

nominal discharge current - 1, [kA] 10,0
rated voltage - U, [kV] 0,980 x U,
continupus oparating voltage - U, [kV] 0,784 x U,
reference current - |y [mA] 5,0
line discharge class 2
rated frequency - [Hz) 50
year of manufacture 2004
geometrical characteristics (measured on the test sample)
height {mm] 139

number of sheds

n.2 farge - n.1 small

shed diamster [mm]

118 large - 86 small

other characteristics

housing material

SILICONE

housing colar

GREY

LLOD.ALIONG

BAPHOC v
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Photograph of the test sample.




CESITEST

Test Report

AT-A4/011666 p.6
Reference Standard
[EC 80099-4 {2001-12} Clause 7.3
" Metal-oxide surge arrester without gaps for a.c. system"”
Test carried out
1est carried out number of sample {ested
Lightning impulse residual voltage test 3
Switching impuise residual voltage test
Steep cuirent impulse residual voltage test ,
Test obhject identification
test object names identification of test sample {given by the client} w
polymer housed metal-oxide surge arrester section RV1 - RV2 - RV3

MOD.AL17681G



Test Report AT-A4/011666

Test procedure

- The power frequency voltage at reference current {lref. = 5 rmA) was measured in both polarities,
required by the Client

- The lightning impulse residual voltage with current waveshape having front time equal to 8 us
and time to half value equal to 20 us at the following values has been measured at following
current levels:

:;;; Iy = 10 kA
s 0,51, = 5kA
i) 21y = 20kA

- The switching impulse residual voltage with current waveshape having front time greater then
to 30 us but less than 100 us and time to half value roughly twice at following current has been
measured according to table 3 of the reference standard

I =125 A
50O A

- The steep current residual voltage at ly with current waveshape having front time equal to 1 us
and time to half value not Jonger than 20 s has been measured.
The Inductive error was measured replacing the surge arresters section with a metal blocks
having the same dimensions. The inductive correction was applied by substracting the impulse
shape measured on the surge arrester sections and the impulse shape on the metal block,

- The power frequency voltage at reference current {lref.= 5 mA) has been measured in both
polarities

MOD.ANITEIG




Test Report

CESITES

AT-A4/011666

p.8

Power frequency voltage-current characteristics before test.

test object! Polymer housed metal-oxide surge arrester section

test circuit: AO19

date: April 27, 2004

sample no. RvV2

3rd harmonic
oscill, voltage cutrent current current power
amplitude
1o, kV + mA, - mA, A, W LA
i 6,83 5,00 4,47 1,62 7.26
2 6,86 5,64 5,04 1,78 8,03
sample no. RV1
N 3rd harmonic
oscill, voltage current cufrent current powsr
amplitude
no. kV + mA,, = mA,, mA, .. W LA
3 6,99 5,04 4,58 1,6 7.13
4 6,93 5,56 5,04 1,75 . 7.82
yy
i
tili_ sample no. RV3
i . 5 3rd harmenic
i osaill. voltage current current l current powsr
i { amplitude
t no, kY + mA,, - mA,, ! A, me W pA
_ 5 6,93 5,04 4,51 1,64 7,44 -
i 8 6,88 5,64 5,00 1,79 8.14 -

MHODANERIG
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)




HODAT144IG

Test Report

AT-A4/011666

p.9

Lightning impulse residual voltage test.

test object: Polymer housed metal-oxide surgie arrester section

test clreuit: AQ14

date: April 27, 2004

sample requested charging oscillogram current discharge residual lightning impulse
currant voltage waveshape current voltage proteciion level
no, kV ne, i kA kv kv
0.5 % |y 21,6 10 8,418,6 5,00 16,11
RV1 te 29,1 7 8,5/18.4 10,0 16,08
20 %1, 45,0 13 8,6/18,4 20,2 17,94
0,6 x|, 21,7 1 8,4/18,6 5,00 15,19
RV2 iy 29,1 8 8,5/18,4 10,0 15,92 se‘:;fﬁi’: ::;:e In tho
2,0 x|, 45,0 14 8,6/18.4 20,3 17,61
0,5 % |, 21,7 12 8.4/18,6 5,00 15,19
RV3 Iy 28,1 9 8,5/18.4 10,1 16,08
2,0 x 1y 45,0 15 B,6/18,4 20,10 17,78
oscilloscope settings
sampling division input attenuation
s Vay
0.6 |, 0,5 20:5
current " 0,5 80:5
21y, | . 1.0 g0:5
0,5 Iy 1.0 20:6
voltage Iy 1,0 20:5
21, 1,0 20:5
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P11

Switching impulse residual voltage test.

test object: Polymer housed metal-oxide surge arrester section

test clre

ult: AD14A

date: April 27, 2004

requested tharging N cuerent discharge residual swilching impulse
sample oscillogram
current voltage waveshape current voltage protection level
no. A o no. s A kV KV
125 12,7 16 32,0/82,0 123 12,12
Rv1
500 16,2 19 34,0179,0 500 12,73
126 12,7 17 32,0/82,0 129 12,12
RV2 12,84
500 18,2 20 34,0/79,0 510 12,73
126 12,7 18 32,0/82,0 128 12,20
RV3
500 15,2 21 K 34,0/79,0 498 12,84
oscilloscope settings
sampling division input attenuation
HS Ve,
current 20 0,5 5:5 (125 A) - 20:5 {500 A}
voltage 20 0,7 2056




AT-A4/011666

Test Report

Steep current impulse residual voltags test.
measurement of the inductive error

test obfect: Tets sample replaced by an aluminium blocks have same dimension as the test sampled
test clreuit; AC1468

date: April 30, 2004

(_ charging current dischargs peak inductiva
sample oscillogram error
voltage waveshape current voltage
kv no. us kA v
Aluminium blocks 32,7 22 0,97/2,11 10,0 1210 2% + 20% {1}

oscilloscope settings

sampling division Input attenuation
s Vd*.'
current 1 2,0 x 10
voltage 1 1,0 t

{1} = correction is required,

MOD.ATAG
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Test Report

e AT-A4/011666 p.13
Steep current impulse residual voltage test.
test ohject: Polymer housed metal-oxide surge arrester section
test circult; AO14B
date: April 30, 2004
charging current discharga residual steep current impulse
- sample oscillogram
f‘ ; voltage waveshape current voltage ; protection level
no. KV ne. s KA kv | KV
RV1 32,6 ‘23 9,95 16,64
Rv2 32,8 24 0,97/21 10,0 16,64 16,72
RV3 33,2 25 9,86 16,72

oscilloscope settings

sampling division input attenuation
H3 Ve
wave 1 - gurrent 2,0 x 10
wavs 2 - voltage 1,0 5,0 {
wave M2 - corrected voltage 4,0 f

HOD.A11431G
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AT-A4/011666

p.14

Powsr frequency voltage-current characteristics after test.

tost object; Polymer housed metal-oxide surge arrester section
test clrcuit: A019

date: April 30, 2004

sample no. RV2

3rd harmonic

osgill, voltage current cutrent ! current power
amplitude
no, kv + mA, - mA,, m)ﬂ\ﬁ,t,_‘s W PA
28 7.18 5,08 4,62 1,62 7.01
27 7,11 5,66 5,00 1,76 7.64 .-
sample no. RV1
. ! 3¢d harmonic
oscill. voltage current cument current power
amplitude
no. kV + mA, - mA,, A g w LA
28 6,97 6,06 4,70 1,68 7,08
29 6,97 5,48 B,06 1,75 7,63 --
sample no.  RV3
. 3rd harmonic
oscill. voltage current current current power
amplitude
no. kV + mA,. - mA,, mA . W HA
30 7.04 5,12 4,70 1,68 7,29 -—
31 7,18 5,36 5,12 1,76 7.75 aa

o=

WO fis
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Test Report

AT-A4/011666

p.16

circuit A019

RE T

el
o]

PC

Test object

||§—

power frequency supply

RE : programmable supply CESI| no. 23702-32191 ; type Larcet A.C. Power Source 5000 P,S.

PC : personal computer

! J
measuring systems

T : transformer type Specialtrasfo ; power 30 kVA : voltage 200 V/15-30 kV

current shunt {R) CES| no.11837 ; R = 811,94 O
oscilloscope CESI no. 30223-30224
type Data Precision DATA 6100

voltage divider (D} CESI no.11120; K=1010

electro optical systsm CES] no. 11519/520; attenuation 50:6

oscilloscope CES| na, 30223-30224
type Data Precision DATA 6100




Test Report AT-A4/011666 p.16
circuit AD14
S Le D
> <% ‘s anat J-
'— Test object

i ]

megsuring systems

impulse generator

plant P177
no. of stages 1

C, 4,98 pF
L, 10 @H )

S spark gap

/

current shunt (R) CESI no. 6042; R = 0,002Q ; 100 kA
electro optical system CESI no. 11517/518

oscilloscops CESI no. 13217

type Tektronix TDS B40A

=% voltage divider (D) CESI n0,11120 ; k = 1010
' electro optical system CESl no.115619/520
oscitloscope CES| no. 13217
type Tektronix TDS 6404

101
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AT-A4/011866 p.17
circuit AQ14A
S Le th]
| Y [
Tasl object
o
— Cy
[_
'y

L

measuring systems

Impulse generator

plant P177

no. of stages 1
G, 6,64 uF
L, 100 pH

S spark gap

current shunt (R} CESI no. 6039 ;R = 0,020 : 10 kA
electro optical system CES! no, 11517/518
oscilloscope CESI no. 13217

iype Tektronix TDS 540A

voltage divider (D} CESI ne, 11120 : k = 1010
electro optical system CESI no.11518/520
oscilloscope CESl no. 13217

type Tektronix TDS 5404
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AT-A4/011666

circuit A0O14B

Test object

" ]

measuring systems

Impulse generator

plant P177
no. of stages 1
C, 0.25uF
L, 1 uH

S spark gap

current TA (R} type Pearson CESI no.8250 ; 0,01 V x A
oscilloscope CES! no. 11873
type Tektronix TDS 540A

voitage divider (D} CEStno.11120;k = 1010
oscilloscope CES| no, 11873
type Tektronix TDS B40A
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@ Test Report

K Type 0oCP2

" PPR Number PPR-1950
Test Long Duration Current Impulse Withstand Test
Specification IEC 60099-4 (2001-12)

Test Information:

Laboratory CESI
Date 07/09/2004
External Test Ref AT-A4510783
Report Prepared By M Gregori
Test Verified by A Sironi
Test Approved by M de Nigris
Tyco Approvals:
&m R&D Manager
H :
Brendan Normoyle | Dagspneae 2 Date  26/02/2005
Technology Manager
. KwongTong | - Date 25/02/2005
‘) Product Manager

Briar_w_ McGowan ) _ _pz_ate 25/02/20(]57
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CESITES T

2

client

eqguipment under tost

tests performed

normative documents

raceipt date of the sample

TYCO Electronics Energy Division - Shannon (IRL)

Polymer housed metal-oxide surge arrester
type OCP2

Long duration current impulse withstand tests

IEC 60099-4 (2001-12) and Client request

August 31, 2004

test date from September 01, 2004 to September 07, 2004

no. of pages 18 ro. of pages annexed 22
£

the test results relate only to the sample tested % _@J@@D

this document shall not be reproduced except In full without the written approval of CESI

n® 0030

first issue date

September 10, 2004

prepared PeC/TEST -|  Ha ocrHosaHme un. 2
ot 3314
verified PeC/TEST -
approved PeC/TEST -
/ v W
CESI] Via R. Rubattino 54 Paﬂéla sociale 8 550 000 Euro Reglstro !mprese di Milano
entro Elettrotecnico 20134 Milano - Italia niaramante versato Sezione Ordinaria
petimantale [taliano Telefono +39 022125,1  Codice fiscale & numero N. R.E.A, 428222

acinto, Motta SpA

Fax +39 0221255440 Iserizlons CCIAA 00793580180 P.l. ITOD79358Q160
WWAWY.Ca5LI
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Test Report e AT-A4510783 p.2

tests witnessed by: ---

identification of the object: The manufacturer guarantees that the tested object is manufactured
according to the submitted drawings.

CESl checked that drawing adeguately represents in shape and dimension the essential detail and the
parts of the tested object.

The drawings identified by CES| and numbered. A4/5603147, one page, is annexed to this document.

The measurement uncertainties of the test results reported in this document are the following:

- dielectric tests with impulse voltage ! peak voltage: + 3 9% ; time parameters: + 10 %

- dielsctric tests with impuise current : peak value: + 3 % ; time parameters: = 10 %

- dielectric tests with alternating voltage : voliage {rmsh: + 3 %

The measurement uncertainties are estimated at the level of twice the standard deviation
{corresponding, in the case of normal distribution, to a confidence level of about 95 %) and have to
be considered as maximum values.

abnrators Lafa o

Ha ocHoBaHue un. 2 Podavitte - |. Guacci
ot 331

/ surge arrester laboratory

OH, 31020W, 46030U, 53001D
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AT-A4510783 p.4

Test object characteristics

type: Polymer housed metal-oxide surge arrester section

elactrical characteristics {claimed by the client)

manufacturer’s name TYCO Eletronics Energy Division - Shannon {(RL}

nominal discharge current - |, [kA]

10

rated voitage - U, (kV]

0,980 x U,

gontinuous operating voltags - U, [kV]

0,784 xU

reference current - ., [mA]

L]

line discharge class

2%

rated frequency - [Hz)

B0

year of manufacture

2004

geometrical characteristics (measured on the test sample)

height [mm]

number of sheds

shed diameter [mm]

n.2 large - n.1 small \S

118 large - D6 small

other characteristics

housing material

SILICONE

housing color

GREY

!:2""\ {*} Nota:

HODAIOG

G

Upon Ciient requaest the test was carried ouf with an energy of the single shot equal to
15,5 kJ {i.e. 3,05 kJ/kV-U }.8uch energy is higher than the energy calcuiated for class 2
arrester agcording to IEC procedure [ see CESI report A4/011673).The test is therefore

more severe.

-
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Reference Standard

IEC 60099-4 (2001-12) Clause 7.4.3
" Metal-oxide surge arrester without gaps for a.c, system”

Test carried out

test carnrfed out number of sample tested

3

Long duration current impulse withstand test

Test object identification

identification of test sample (given by manufacturer)

test object names

palymer housed metal-oxide surge arrester section LO1 - LD2 - LD3




Test Report AT-A4510783

Test procedure

- The measurement of the power frequency vo!fage at reference current (I, = 5 mA ) has been
performed

- The lightning impulse residual voltage at |, = 10 kA has been measured

- Eighteen long duration current impulses with the specified energy and a virtual duration of
2000 us have been applied in six groups of three operations.
Intervals between operations of the same groups have been about 60 seconds: between different
groups the samples have been let to cool down to near ambient temperature

- After eighteenth impulses the test sample have besn cool down to ambiant temperature and a
nineteenth impulse has been applied

- The measurement of the lightning impulse residual voltage at ly has been repeated
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AT-A4510783

p.8

Visual inspection and summary of test resuit

variation of lightning Impulse residual voltage at I

before test after test
sample discharge residual discharge residual variation
current voltage cuirent voitage
kA KV kA kv %
Lot 10,1 16,00 10,0 15,84 1,0
Loz 10,1 16,08 10,0 16,00 0,5
L3 10,1 15,82 15,84 0,5

10,0 |

The test has heen performed without disconnector,

The visual inspection of the metal-oxide surge arrester after the test has revealed no sign of physical
damage. The variation of lightning impulse residual voltage before and after the test was less then 5%
{maximum allowad variation agcording to reference standard is 5%).

The oscillographic recard of the 19" impulse doesn’t reveal any sign of internal discharge.

All asceptance ctiteria according to the reference standard are satisfied and therefore the result Is to

be considered positive.
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Test Report AT-A4510783 p.9
Power frequency voltage-current characteristics.
test obJact: Polymer housed metal-oxide surge afrester section
test chrouit; A019
date: September 01, 2004
sample ng. LD
R 3rd harmonic
osgill, voltage current current current power
amplitude
no, kv + mA,, - mA,, mA, . W HA
1 8,77 5,10 4,91 1,876 8,959 -
sample no. LD2
3rd harmonic
oscill. voltage surrent current current powar .
amplitude
no. kv + mA,, - A, A e W Hh
2 6,79 5,03 4,73 1.812 8,640 e
sample no, LD3
3rd harmonic
oscill, voltage current current current power .
amplitude
i
ne. kV + mA, < mA,, mA . v i HA
3 8,74 5,09 4,83 1,861 8,734 {
———

i

 DUNKAE
16
3 s .

~



Test Report

AT-A4510783 p.10
Long duration current impulse withstand test.
lightning impulse residual voltage measurement at |, before the test
test object: Polymar housed metal-oxide surge arrester section
test circuit: A014
‘ ' date: September 02, 2004
( requested eharging . current dischargs residual
sample oscillogram
current voltage waveshape cuirent voltage
o, kv no, Hs kA kv
LD 29,4 4 10,1 16,00
LD2 I 28,4 5 8,6/19,0 101 16,08
LD3 29.4 ¢} 10,1 16,92
oscilloscope settings
sampling division input ‘» attenuation
us Vi,
current 0,5 50:5
5,0
voltage 1.0 20:5
(
<
iy
i
MOD.ATE4SKS
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Test Report

AT-A4510783 p.11
Long duration current impulse withstand test.
test object: Polymer housed metal-oxide surge arrester section
test circult; A017
date: September 07, 2004
charging peak residual
. energy
sample impulse voltags osclilogram current voltags
v, I Vv, E
no. no, kV na, A kv kJ
1 18,3 535 12,83 15,77
2 18,3 -B36 12,83 15,11
3 15,4 7 530 12,83 16,63
q 16,3 540 12,83 16,87
5 16,3 540 12,83 18,70
6 16,4 530 12,83 16,60
7 15,3 6535 12,83 : 18,70
8 15,3 540 12,83 18,86
8 16,4 10 535 12,83 16,71
LD1
10 16,3 540 12,83 15,96
11 16,3 5356 12,83 15,73
12 15,4 536 12,83 15,71
13 15,3 540 12,83 ’ 16,07
14 16,3 540 12,83 16,92
15 16.4 530 12,83 0 16,60
16 16,3 5356 12,83 15,70
17 16,3 538 12,83 15,70
" 18 16,4 12 540 12,83 18,77
- measured waveshape
f‘; virtual duratien virtual tetal duration
i us ns
2200 2910
oscilloseope settings
sampling division input attenuation
Hs Vi
current 1,0 10:8
50,0
voltage - 0,8 B50:b

cont’d

MODA1IETIG
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AT-A4510783 p.12
cont'd
data: September 07, 2004
charging peak residual
sample impulse voltage oscillogram surrent voltage snergy
V. I v, E
ne. no. kV no. A kv kJ
1 15,3 540 12,83 15,88
2 15,3 535 12,83 15,60
3 15,4 8 B35 12,83 156,65
4 15,3 540 12,83 15,87
b 15,3 545 12,83 16,22
8 15,4 530 12,83 16,60
7 16,3 548 12,83 16,16
8 16,3 540 12,83 16,06
9 15,4 Ti 535 12,83 16,20
LGz
10 15,3 540 12,83 16,94
11 16,3 530 12,83 15,60
12 16,4 545 12,83 18,16
13 16,3 ! 540 12,83 15,96
14 16,3 530 12,83 15,58
16 i5,4 530 12,83 16,68
16 16,3 540 12,83 16,00
17 15,3 540 12,83 15,91
18 15,4 14 5358 12,83 15,58

virtual duration
iz

measured waveshape

virtual total duration

us

ys

7
/A

2200

2810

[ T

oscilloscope settings

sampling division input attenuation
[ Vi,
current 1,0
50,0
voltage 0,8

BAPHO C OPHTMHARA
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AT-A4510783 p.13
cont'd
date: September 07, 2004
charging peak residuat
sample impulsa voltage oscitlogram currant woltage eneray
; V. ' | v, | E
;é no, no. kv no. A kv kJ
i 1 163 | 558 12,83 16,34
::‘ 2 15,3 548 12,83 16,22
o 3 15,4 9 544 12,83 16,12
; 4 15,3 548 12,83 16,23
B 16,3 545 12,83 ; 16,15
6 15,4 535 12,83 16,70
7 15,3 660 12,83 15,62
8 15,3 545 12,83 16,10
9 15,4 12 540 12,83 16,06
LD3
10 15,3 13133 12,83 16,30
11 15,3 548 12,83 16,08
12 15,4 540 12,83 16,86
13 16,3 556 12,83 16,26
14 15,3 i 545 12,83 16,08
16 16,4 ' 538 12,83 15,86
16 16,3 560 12,83 16,24
17 15,3 56O 12,83 16,20
18 15,4 18 545 12,83 16,06
’ measured wavashape
?i virtual duration [ virtual total duration
. us ! ps
2200 [ 2910
R
oscilloscops settings
sampling division input attenuation
us Vae
currant 1,0 10:6
50,0
voltage . 0.5 50:5

cont’d
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AT-A4510783 p.14
Long duration current impulse withstand test,
(check the integrity of the internal parts with an additionat shot at ambient temperature)
test object: Polymer housed metal-oxide surge arrester section
test clreult: AO14
date; September 07, 2004
charging pezak residual
. . energy
sample impulse voltage oscillogram current voltage
V, | V, E
no. no. kv no. A kv k.
L1 19 15,3 16 6540 12,88 15,88
LD2 19 15,3 17 548 12,83 16,06
LD3 19 | 15,3 18 550 | 12,83 16,18
measuUred waveshape
virtual duration virtual total duration
s HS
2200 2910
oscilloscope settings
sampling division i input attenuation
ﬂs de'
current 1,0 10:6
50,0
voltage 0,5 : 50:6
cont’d

N\
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Test Report

PR AT“A451 0783 p- 1 5
Long duration current impulse withstand test.
lightning impulse residual voltage measurement at ly after the test
test object: Polymer housad metal-oxide surge arrester section
test clreuit: AOt4
£
Y]
i
&
date: September 07, 2004
\ . idual
sample requestad charging oscillogram current discharge residual
current voltage waveshape current voltage
no. kv no. HS kA kv
LD 29,4 18 10,0 16,84
LD2 [ 29,4 T 20 8,56/19,0 10,0 16,00
LD2 28,4 21 10,0 15,84
oscilloscope settings
sampling division | Input attenuation
s i Ve
current 0,56 50:6
5,0
I voltage 1,0 20:6

MOD.ATI4EIG
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AT-A4510783 p.16

circuit A019

RE T
Test object

PC

R

i[=

power frequency supply

J |
measuring systems

RE : programmable supply CESI no, 23702-32197 ; type Larcet A.C. Power Source 5000 P.S.

PC : personal computer

T : transformer type Specialtrafo ; power 30 kVA ; voltage 200 V/ 15 kV

current shunt {R) CES| no. 11637 ; R =811,84 Q
oscilloscope CES) no. 9080
type RTD 710 A

voltage divider (D} CESI no. 11120 k =1010

electro optical system CESI no. 11518/520 ; attenuation 50:5
oscilloscope CES| no. 2090

type RTD 710

et

1
o
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Test Report

AT-A4510783

n.17

circuit AD14

Le D

|1
1

Tesl objsct

i

impulse generator

plant P177

no, of stages 1
C, 4,88 uF
Le 10 pH

S spark gap

meosuring systems

current shunt (R) CESI no.8042; R = 0,002 £3: 100 kA

electro optical system CFS| no.11617/518
oscilloscope CESI no. 13217
typa Tektronix TDS 540A

voltage divider {D) CESI na,11120: k = 1010

electro optical system CESI no.11519/620
oscilloscopa CESI no, 13217
type Tektronix TDS 540A
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AT-A4510783

p.18

circuit A017

lang duration withstand impulse test

L, Ls Ly L¢ Ls bte Ly Lg Ls Lyg Ly Lg Lig Lu 3 D
C c (o4 o c C c C c [ c c Cy €
-I- L -|' 1 'I' 3 T 4 "|- & -|- [ T 7 T -] '-l- 9 T la-l- 1" -|- 12‘]‘ 13 |:est Object
R
|

i}

impulse generator
plant P177

C, ... Cy,: capacitors 18,75 uF
L, ... Ly, : inductors 666 uH
L,,inductor (500 +666) uH

S spark gap

shunt (R) CESIno. 80 ;R = 0,010 Q ; 20kA
glectro optical systern CES! no. 11519/520
oscilloscope CESI no. 13217 ; type Tektronix TDS 540A

voltage divider (D) CESI no.11120; k = 1010
glectro optical system CESI no,8008/8014
oscilloscope CESI no, 13217 ; type Tektronix TDS B40A

ol tha measurement systems
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AT-A4517696 p.1

client

eguipmeant under test

tests performed

normative documents

receipt date of the sample

{est date

ro. of pages

Tyco Electronics Energy Division - Shannon {(IRL)

Metai oxide resistors blocks section type OCP2

Accelerated ageing test of the resistor blocks
|EC 60099-4 {2001-12}
June 16, 2004

from June 16, 2004 to August 02, 2004

14 no. of pages annexed 13

the test results relate only to the sample tested

1his document shall not be reproduced except in full without the wiitten approval of CESI

first issue date

October 28, 2004

AN
prepared PeC/TEST - L
Ha ocHoBaHwue un. 2
ot 3314
verified PeC/TEST -~ A
approved PeCITEST - I
/.f
ES1 Via fl. Rubattine 64 Capitale socigié 8 550 000 Eurg Registro Imprase di Mitano
entro Elettrolecnico 20134 Milano - Nalia interamentg versata Seziona Ordinaria
perimentale ltaliano Teleforio 139 022125,1  Codice fiseale 8 numero H, R.E.A. 4208222
ncinto Maotta SpA Fax +39 02212556440 iscrizione CCIAA 00783580150 P.1. ITODY93580150
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Test Report

AT-A4517696 p.2

tests witnessed by: !

identification of the object: The manufacturer guarantees that the tested object is manufactured
according to the submitted drawings.
CESI checked that drawing adequately represents in shape and dimension the essential detail and the

parts of the tested object.
The drawings identified by CESI and numbered A4503147 n. 01, one page, is annexed to this

document.

4

Only for laboratory requirement, in order to reproduce the test conditions, all the laboratory data are
contained in the document marked: —

The measurement uncertainties of the test results reported in this document are the following!

- dielectric tests with impuise voltage : peak voltage: * 3 % ; time parameters: =+ 10 %
- dielectric tests with impulse current ! peak vaiue: + 3 % ; time parameters; + 10 %

- dielectric tests with alternating voltage . voltage {rms); * 3 %

- diglectric tests with direct voltage :voltage: + 3 %

The measurement uncertainties are estimated at the level of twice the standard deviation
(corresponding, in the case of normal distribution, to a confidence level of about 95 %) and have to
be considered as maximum values,

lahoratory information

- CESI testing team: L.Podavitte , M. Gregori

' activity code: 389930

1AOD.AT0061G-RO1

[. Guacci

test laboratory; C228 Surge arrester laboratory

keywords: 12015R, 23810H, 31020W, 46030U, 53001D
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Test Report AT-A4517696

p.4

Test object characteristics

The test was carried out on three samples of resistor blocks section surrounded by the same material

as in the actual surge arrestsr, A view of the test samples is shown on page 5. The characteristics of

the test samples are listed in the tables below,

Type: metal oxide resistor blocks section

electrical characteristics (claimed by the client)

manufacturer’'s name of tested sections Tyco Electronics Energy Divislon - Shannon {IRL}
line discharge class 2
naminal discharge current - 1y [kA} 5
rated voltage - U, [kV) 0,98 * U,
continuaus operating voltage - U, [kV] 0,784 * Uy
reference current - . [mA] 5
rated irequency [Hz} 50
year of manufasture 2004

geometrical characteristics measured on tested section

total height [mm) ; 140

tube diameter [mm} 55
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photograph of tested section
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Test Report AT-A4517696

p.8

Reference standard

[EC 60099-4 {2001-12): " Metal-oxide surge arrester without gaps for a.c. system" - Clause 7.5.2

Test carried out and identitication

Test carried out Number of sample tested test object identification

Accelerated ageing test 3 AG7 - AG8B - AGS

Test procedure

The test has been performed on three sample of resistor blocks segtions surrounded by the same
material as in the actual surge arrester.

The test voltage U, has been calculated as:
U, =K *1.16* U, = 0,784 * 1,16 * 6,68 = 583 kV

where!

- K. is equal to the ratio U /U, claimed by the manufacturer

- 1.15 is the voltage unbalance factor as determined by the manufacturer
- U, is the measured reference voltage

The test samples has been placed in separate chambers {not sealed)} and then positioned in the oven
The oven has been heated up to 115 °C and then the samples has been energized at a the power
frequency voltage of 5,83 kV,,, for a total duration of 1000 hours while maintained at a temperature
of 115 °C + 4 °C. Power losses and the temperature have been monitored continuously during the
test (see oscillogram 10,11 and 12). More detailed data, are given for measurement carried out at the
beginning {two hours after energization} and at the end of the test.

note: & scheme of test chamber and test oven are annexsd to this test report in pag 11 and 12




Test Report AT-A4517696

Summary of the test result

Details of the measurements carried out at the beginning (two hours after energization)} and at the end
of the test are given in the table below. The trend of the power losses monitored during the test is
shown on the oscillogram n. 10, 11 and 12,

Metal-Oxide resistors n. AG7 AGS8 AGSY
Ageing Test Voltage = 5,93

- Uy KV '

f(’ " Py IW) (after 2 hours) 3,39 2,93 3,03

o T 17C] {after 2 hours) 112,0 112,82 113,0

"t P, IW] {after 1000 hours) 2,26 2,12 2,15

- Ty, ['Cl {after 1000 hours) 113,8 115,3 115,82

kg = PodPye 0,665 0,723 0,709

Evaluation criteria according te IEC 60099-4 (2001-12)

The ratio P, /P, was less than 1.0 for all samples,

Where:

P, s the power losses measured at the end of the test

P, is the power losses measured at the beginning of the test (two hours after energization)

No correction factor to the fest voltage during the operating duty test relevant to the accelerated
ageing test has to be applied.

MO, A 176G
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Test Report

AT-A4517696

Accelerated ageing test. IEC 60098-4

Power frequency voitage-current characteristics at ambient temperature

test object: metal-oxide resistors blocks section
testi circuit: AQ19

date: Juns 16, 2004

sample no. AGY

1
. i 3rd harmaonic
osaill, voltage current surrent current E power
| : amplitude
no. kv . + mA,, -mA, MA ! W wh
i 6,56 \ 5,00 4,621 1,727 7,715 =
sample no, AGB
o 3rd harmonic
osoitl, voltage current currant current pawer
amplitude
no. kV + ma, -mAg mA, L, W A
2 6,58 5,00 4454 1,654 7,269 -
sample no. AGS
Y . 3rd harmonic
P oscill, voltage current eusrent cuirent power
L amplitude
no. kv + mA, -mh, MA, s W HA
3 6,54 5,00 4,518 1,686 7,464 .-

MOD,A1153IG
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AT-A4517696

3
G

p.9

Accelerated ageing test. IEC 60099-4

Powaer frequency voltage-current characteristics at the beginning of the test

test object: metal-oxide resistor blocks seotion
test olrouit: AQ19B

g date: June 21,2004

sample no. AG7

. Temperature
osoillegram, voltage clrrent current power
kY + mA, -mA,, W °C
5,83 1,74 1,52 3,39 112,0
sample no, AGS
. temperature
oscillogram, voltage current ourrent power
n. kv + mhA,, - mA,, w °C
5,83 1,53 1,46 2,83 112,98
N.}: 'j‘
B sample no. AGS
‘; I temparaturs
' oscillogram. voltage cusrent current power
o n, kv + mh,, - mA,, W °C
3 5] 5,83 1,55 1,49 3,03 113,0

HOD.AT1ERIB




Test Report AT-A4517696
Accelerated ageing test. I[EC 60099-4
Power frequency voltage-current characteristics at the end of the test
test object: metal oxlde resistor blocks section
test circuit; AO198
date: August 02, 2004
sample no. AG7
. Temperature
oscillogram, voltage current current power
n. kV + mA, - mh, W °C
72110 5,83 1,23 1,16 2,26 113,8
sample no. AGE
. ternparature
oscillogram. voltage current ourrent power
n. kv + mA, - mA, W °C
8111 5,93 1,11 1,09 2,28 115,3
sampla no. AGS
- . temperatura
L oscitlogram. voltage current current pawaer
o n. kv + mA, “mA, W s¢
: 912 5,83 1,09 1,08 2,15 115,9

MOD.ALLIE81G
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Test Report

General scheme of the chamber

[+]
™

. 2 //
ix AMluminium spogers
Matol~oxida resistor
: /’,' //;: Connacting rod
e 1

T .
- L |

22

Gos connealion

all dimension are in ¢m.
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Test Report AT-A4517696 p.12

Dispaosition of the chamber In test oven

Electrical connection

— Gas connection

0,0
0,0

5

no gas has been used since the test was carried out in opan air

OD. AN 7SI
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Test Report s AT-A4517696
circuit A019

fs

i”i D

s

N

v T

T Test object

u*

4;“"?

il |

1 PC R o

g‘» " meaasuring systems
power

frequency supply

RE : programmable supply CESI no, 23702-32191 ; type Larcet A.C. Power Source 5000 P.S.
PC : personal computer
T : transformer type SPECIAL TRAFO ; power 30 kVA ; voltage 220V/ 15 kv

current shunt (R) CESI no. 11536 ;R = 1004 Q ;
ascilloscopes CESI no. 30223-30224
type DATA PRECISION DATA 6100

voltage divider (D} CESI no.11120 k=1010

electro optical system CESI no.11521/522 ; attenuation 50:5
oscilloscope CES| no. 30223-30224

type DATA PRECISION DATA 6100
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circuit AD19B

Test objects

il

Thermogcouple Measuring systems

S

)
L
_—

\

power frequency supply \

RE : power supply
T : transformer type PIVI ; power 10 kVA  ; voltage 220 V/ 12,5 kV

current shunt (R} R = 1000 Q; type SECI
voltage transformer (D} CESI 30000:100

acquisition system type NATIONAL INSTRUMENTS SCXI-1001

/]
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n° 0030 Approved

Client TYCO ELECTRONICS ENERGY DIVISION
Shannon - IRELAND

Tesied equipment Polymeric housed metal-oxide surge arrester
Type OCP2

w Tests carried ount Short-circuif tests
o
(£
i
' Standards/Specifications IEC 60099-4 (2004)

Test date from November 10, 2004 to November 11, 2004

The resuils reporied in this document relate only to the Lested equipment,

Parsial repraduction of this dozument is paymitted only with the wiftten pemission from CESI
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' No.of pages 22 No. of pages annexed 13
¢+ Issue date December 15, 20
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‘Tests witnessed by

Mr. Normoyle Brendan TYCO
Ms. Claire O'Keeffe TYCO
Identification of the object effected.

The Manufacturer guarantees that the tested object is manufactured according to the submitted drawing,
CESI checked that this drawing adequately represents in shape and dirmensions the essential details and the parts of the tested

object.
This drawing identified by CESI and numbered A4/522916 No,1 is annexed to this document.

Only for laboratory requirement, in order to reproduce the test conditions, all the laboratory data are contained in the

document marked: A4/518477

.,

The measurement uncertainties of the test resulis reported in the document are the following: %\
voltage: 5% ; cwrreni: £5% ; time: £5% ; temperature; £2°C ’

The measurement uncertainties are estimated at the level of twice the standard deviation {corresponding, in the of

normal distribution, to a confidence level of about 95 %) and have to be considered as maximum values, e\

Receipt date of the sample November 3, 2004

Activity code 43160L
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CES ! g; D@@D A4/522781
Test Repor't P 4° 0030 Approved Page 4
Rated characteristics of the tested object assigned by the Client
_Metal-oxide surge arrester
Manufacturer i e BOWTHORPE
Type ocCp2
Drawing I MV-OCP2-00107-8-2
7 Rated voltage (Ur) 3625kV
sy Maximum continuous operaling voltage (Uc) . 29kV
‘v Rated frequency 50/60 Hz
:f7  Nominal discharge current {8/20 ps impulse shape) 10 kA
7 Pressurereliefclass '
High current o for0,2s ; 40,0%A
. Low current for 1,0s : 0,60 kA

D1089IG
211
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Test Report CES! %ﬂpj{}ﬂ{ A4/522781

n° 0030 Approved Page 5

DBO0O0 - Test arrangement

A @ |
(
i
@ ®
15
T
° } (
l: Sur%e arrester A:1,0m
S Koot Chram
: ST?:::I;T; enclosure

The arrester to be tested was fixed on a support at 0,4 m to ground in the middle of a cireular enclosure of 1,8 m in diameter.

The live side of the supply was connected to the upper end of the arrester while the return circuit, earthed, was connected to
the lower end.
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Energy Division

hulpdtenargy.dycotlactiohics Lom

Type OCP2

PPR Number PPR-1824

Test Internal Partial discharge tests
Specification IEC 60099-4 (2001-12)

Test Information:

Laboratory CESI

Date 28/04/2004
External Test Ref AT-A4/014190
Report Prepared By D Pirola

Test Verified by A Sironi

Test Approved by M de Nigris
Tyco Approvals:

R&D Manager
Brendan Normoyle S

Technology Manager
Kwong Tong Si

Product Manager

Brian McGowan S
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ot 33114

25/02/2005

For further information contact:
Tyco Electronics Energy Division
Bay 100 - 109

Shannon Industrial Estate

Co. Clare, Ireland

Tel; + 353-61-472885

Fax: + 353-61-472676

Email; mvsurgearresters@tycoelectronics.com

Date | 26/02/2008

26/02/2005




Test Report

CESITES

3oy

AT-A4/014190 p.1

client

equipment under test

tests performed

EF normative documents

receipt date of the sample

test date

no. of pages

TYCO, Elestronics Ensrgy Division - Shannon (Ireland)

Polymer housed metal-oxide surge arrestar
type OCP2 10 kA

Internal partial discharges tests

IEC 60099-4 (2001-12)

April 27, 2004

from Aprit 28, 2004

to April 28, 2004

11 no. of pages annexed 04

the test results relate only to the sample tested

this decument shall not ba reproduced except in full without the written approval of CESI

luns 10 9nnA

first issue date

. prepared PeC/TEST -
verified PeC/TEST -
approved PeC/TEST -

/

Ha ocHoBaHue un. 2
ot 33114

£

’ t
CES! .
Centeo Elat#.rolecnico
Sperimentalp ltallano
tacinto Mo a SpA

Via R, Rubatting 54
20134 Milano - ltalia
Telefono +39 022125.1
Fax +3% 0221255440
Www.cesk.it

Capidle socials 8 550 000 Euro
Inkdramente versato
odice fiscale 8 numero

Iscrizione CCIAA 00793580150

Ragistro Imprese di Milano
Sezione Qrdinaria

N, R.E.A, 4202272

P1. ITO0793580150
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tests witnessed by: ---

Identification of the object: effected

The Manufacturer guarantees that the tested object is manufactured according to the submitted

drawings,
CESI checked that these drawings adequately represents in shape and dimensions the essential details

and the parts of the tested abject.
This drawings identifiad by CESI and numbered A4/509282 no, 01 are annexed to this document.

Only for laboratory requirement, in order to reproduce the test conditions, all the laboratory Watesar
caontained in the document marked: —

The measurement uncertainties of the test rasults reported in this document are the following:
- dielactric tests with alternating voltage : voltage [rms): + 3 %

The measurement uncertalnties are estimated at the level of twice the standard deviation
{corresponding, in the case of normal distribution, to a confidence level of about 98 %) and have to
be considered as maximum values,

laboratory information

CESI testing team: L. Tiziani

test laboratory: P180

activity code: 43160L
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CESIJES]

Test Report AT-A4/014190
Test object characteristics
L type: Polymer housed metal oxide surge arrester
N electrical characteristics {claimed by the client)
0 type 0CP2 10 kA
manufacturer's name TYCO Electronics Energy division
lina discharge class 2
rated voltage - U, [kV] 30,0
gantinuous operating voltage -~ U, [kV1] 24,0
rated frequency - [Hz] 50-60
year of manufacture 2004
gsometrical characteristics {measured on the test sampie)
total helght [mm] 386
arcing distance [mm] 295
creepage ([eakage) distance [mm)] 760
number of large sheds 6
large shed diameter fmm] 117
number of small sheds B
small shad diameter [mm] a7
EX core dimensions [mm] BE x BB
other characteristics
housing material polymeric
housing color grey

MOD.ATHTEIR
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Test Report
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panoramic view of the test object
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AT-A4/014190 p.6

Test Report

pancramic view of the test arrangement for partial discharges test

AL 1 i b

MOD.&1 57516
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Test Report

AT-A4/014180

p.7

Reference standard

IEC 80089-4 {2001-12)
IEC 60270 (2000-12}

Test cartied out

polymer housed metal-oxide susge arrester unit

test carried out

type QCP2

Partial discharge tast




Test Report AT-A4/014190 p.8

Test procedure

The application voltage has been increased up to rated voltage {U) and maintained for 10 sec.
The voltage has been decreased to 1,05 times the continuous operating voltage {U;) and the partial
discharge level has been measured according to the reference standard {IEC 60270},

Summary of test rasults

The partial discharge level found was less than 1 pC (background noise).
The test result is to be considered positive.

MOD.ATITEIG
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CESITES |

Test Report TR AT-A4/014190

p.10

Clircuit A027

Plant P220. High voltage circuit
partial discharges measurement

|
|
!
[
:
i F __—1_% T test eblest f— |
|
|
|
]
|

meascting $y¥R16T (5D

: wide band filter TELEC; 380 V; 100 A

: Faraday cage

: single phase ¢ircuit breaker SACE; 600 V; 400 A

: regulator CORMES; power 66 kVA; voltage 380 V/0+220 V
: booster transformer PIVI; power 250 kVA; voltage 200-400 V/250 kV
: coupling capacitor PIVE; 300 pF; 260 kV

: current transformer CGS; ratic 150-300 A/B A

: voltage transformer 440/100 V

: analogic voltmeter

: voltage transformer PIVI; ratio 250 kv/100 V

: volimeter FLUKE; CESI no. 063923

1/
-
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AT-A4/014190 p.11

Circuit A022

Partial discharges rmeasurement

Direct circuit - scheme 1a

O
““““ Ol ~— Cy
o P
g—\ Test object 7 - (
| AKY | PD
K
il

p: calibrator

G, coupling capacitor PIVI: 300 pF; 250 kv
e AKV: matehing coupling quadripole HAEFELY TRENCH: type AKV 673; CESI No.13220

; K: special, multi-wire, connecting cable {AKV KB) (

‘ PD;: partial discharge detector HAEFELY TRENCH; type PD DETECTOR TE 571: CESI No.13281 -




HAEFELY TRENCH TETTEX

Info: 1

Measurement name:
Comment:

1st PD Range: 20 pC

* Noise Suppression: 5 %

© Test Measuring Time: 15 s

255

PD-DETECTOR

Start date: 00.00.00
Start time: 00:00

2nd PD Range: Not applied
Lockout Time: 7.3 usec
Voltage Range: 35 kV
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Energy Division

htipfenatyiysoelectionics.com

o wwifiorme EVIP
Test Report

Type OCP2

PPR Number PPR-1977

Test Power frequency voltage versus time test
Specification [EC 60099-4 (2004-05)

Test Information:

Laboratory CESI

Date 09/12/2004
External Test Ref A4/521820
Report Prepared By M Gregori
Test Verified by A Sironi
Tost Approved by M de Nigris
Tyco Approvals:

R&D Manager
Ha ocHoBaHwne un. 2

Brendan Normoyle | ,ra3np Date  25/02/2005
Technology Manager
KwongTong ~Date  25/02/2005

Product Manager
Brian McGowan

Date 250212005

For further information contact:

Tyco Electronics Energy Pivision

Bay 100-109

Shannon Industrial Estate

Co. Clare, freland

Tel: + 353-61-472885

Fax: + 353-61-472676

Email: mvsdrgearresters@tycoelectronics.com
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Test Report

CESI §suon

° 0030 Approved

A4/521820

Page 1

Client

Tested equipment

Tests carried out

TYCO Electranics Energy Division — Shannon (IRL)

Polymer housed metal-oxide surge arrester type OCP2

Power frequency voltage versus time test

Standards/Specifications IEC 60099-4 (2004-03)

Test date

from December 03, 2004

The results reported in this document relate only ta the tested equipment
Partial reproduction of this decument is permiited only with the writien permission from CESL

to December 09, 2004

No. of pages

Issue date

Prepared
Verified

Approved

16 No. of pages annexed 27
December
Ha ocHoBaHwue un. 2
BU PeC - ot 33J14
BUPeC -
BUPeC -
yd A

Via R, Rubatlino 54
20134 Milano - Jtalia

hitp:iwww.ceslit

Telefono +39 0221251
Fax 438 0221255440

Cap:(al( ociate 8 550 000 Euro
m'lef%menle versato

Codice fiscala e numi

tscrizione CCIAA 00?93530150

eglsio Imgrese di Milang
one Or nana

N 20222
P.L [T00793580150
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Test Report

CESE e}ﬁﬂmﬁ]ﬂ A4/5::g3:2

u° 0030 Approved

Tesis witnessed by; —-

Identification of the object:

The Manufecturer guarantces that the tested object is manufactured according to the
submitted drawing,

CESI checked that this drawing adequately represents in shape and dimensions the
essential details and the parts of the tested object.

This deawing, identified by CEST and numbered A4503147 No, 1, is armexed to this

document.

The data necessary to permit repetition of the tests are contained in the document marked: ---

- dielectric tests with impulse voltage

- dielectric tests with impulse current

- diglectric tests with alternaling voltage
dielectric tests with direct voltage

: peak voltage: £3 %; time parameters: +10 %
: peak value: +3 %1 time parameters; £10 %

' voltage (rms): £3 %

voltage: =3 %

The measurement uncertainties are estimated at the level of twice the standard deviation (corresponding, in the case of normal
distribution, to confidence level of about 95%) and have to be considered as maximum values

Laboratory information
Receipt date of the sample
Test location

CESI testing team

Test Iaboratory

Activity code

X

CESI — Via Rubattino 54 — Milan

Mr L. Podaviite

P177

43160L
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Test Report CESE g)?j[ﬁhj’fﬁ]ﬂ a1

n® 0030 Approved Page 4

Test object characteristics

type: Polymer boused metal-oxide surge arrester section {thermal equivalent}

electrical characteristics (assigned by the client)

& manufacturer's name - TYCO Electronics Energy division - Shannon (JRL)
” norninal discharge current - Iy [KA] 10,0
rated voltage ~ U, [kV] 0,980 x Uref.
continuous operating voltage - U, [kV] 0,784 % Uref.
' L”Z ; reference current - L,y [A) 5,0
5 line discharge class 2
-' rated frequency - [Hz) - 50-60
year of manufacture 2004

geometrical characteristics (measured on the test sample)

(N
height [mm] 139
number of sheds n,2 large- n.1 small
shed diameter [mm) 118 large - 96 small
" other characterisﬁcs( .
5 {
housing material silicone
housing color grey

NOTE:The surge arresters were tested with the additional thermal insulation supplied by the Client.
. The verification of the thermal equivalency according to annexe B was carried out by the Client
{see repart n.A4524527)
Upon Client request the test was carried out with an energy equal to 15,5 kJ for each single shot applied, ‘T'he approach is
different from the IEC approach for class 2 surge arresters ( based on the calculated energy) and results is an higher

ANT6IG
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Photono. |
Photograph of the prorated section
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Test Report CESE g}ﬁ[ﬁll}’_]ﬁ]ﬂ A4/521820

n® 0039 Approved Page 6

Reference standard

The test was carried according to the IEC 60099-4 (2004) Standard — Annexed D

* Metal-oxide surge arrester without gaps for a,c. system *

Test carried out

test carried ont number of sample tested

B power frequency voltage versus time test 3

Test object identification

test object names identification of test sample {assigned by the client)

polymer housed metal-oxide surge arrester section 183190 - 222

ANTGIG
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Test Report CES! egﬁ[‘lﬁffﬁﬂﬂ A4/521820

n° 0030 Approved Page 7

Test procedure

¢ The power frequency voltage at reference current (I..r= 5 mA) has besn carried out.

o The voltage correction factors have been calculated according to reference standard
=/ e The samples have been kept in an oven at the temperature of 60 °C il thermal equilibrium

7 ® Two long duration current impulse having duration 2000ps and specified energy 15,5 kJ have been applied and a time
{{ff shorter than 100 ms after the application of the second long duration current impulse the sample has been energized at Utov
o (declared by the manufacturer) and then the voltage Uc’ has been applied for 30 min, in order to verify the thermal stability,
¢  Three samples were tested as specified below:
- one sample at the voltage Uyoy=1,43%U, for a time duration Tyov equal to 1 sec. (sample n.183) :
- one sample at the voltage Uroy=1,20*U, for a time duration Troy equal to 100 sec. (sample n.190) (
- one sample at the voltage Uroy=1,22%1, for a time duration Trov equal fo 1000 sec. (sample n.222)

Smnmary of test results

®  The thermal stability was achieved for ali tested sample,
¢ The visual inspection of the test sample has revealed no sign of physical damage.

*  All acceptance criterta are satisfied and therefore the curye claimed by the manufacturer is to be considered
verified,

Al1761G
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Test Report CESE ‘)Eﬁﬂlﬁiﬂﬁlﬂ A4/521820

Power frequency voltage versus time fest,

Power frequency voltage-current characteristics
Test eircuit: AL

Date: December 03, 2004

ol Sample No.183

‘ oscillogram voltage current current current Power 3rd harmonic amplitude
No, kv tmAy | -mAy | MAwm W na

0 1 6,67 514 | 4,80 1,70 8,39 -

; Sample No. 190
" oscillogram voltage current current current Power 3Ard harmonic amplitude
No. kv + A, - MAq mMA, s W uA
2 6,59 5,05 4,73 1,72 8,00 -
Sample No.222
oscillogram voltage current current current Power 3rd harmonic amplitude
No. kV + mAg -mA mAms W A
3 6,69 5,02 4,71 1,77 8,31 . -

A116BIG
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Test Report CESE ‘;@Ulﬁﬁ)ﬂ m:::z

_1° 0030 Approved

Power frequency voltage versus time test,
voltage correction factor caleulations

%, test object: Polymer housed metal-oxide surge arrester type section

o sammple Ups KU, KU, U, U,

1 (1 [2] [3] (4] [5]

no. XV kv kv

183 6,67 0,980 0,784 6,537 5,229

g 190 6,59 6,458 5,167

222 6,69 6,556 5,245 (

The factors used for the calculation of the fest voltages allow to cover all possible arresters of the series within
manufacturer's tolerances so that requirement at clavse 7.3 of the reference standard is satisfied.

[1]Upepin  : measured reference voltage

[2] KU, : imaximum guarantees factor for calculation of U,

(31 KU, : maximum guarantees factor for calculation of U,
[41u; : corrected rafed voltage [4] = [1] % [2]

(s]u.’ : corrected continuous operating voliage [S] =[1] x [3]

Al1761G
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Switching surge operating duty test. IEC 60099-4 Standard

Application of the long duration impulses, of the temporary overvoltage Uroy and evaluation of thermal

stability

Test eircnit:  A0124-A0130-A0020
Sample No.: 183

Preheating temperature: 61 °C
Y Date:  December 06, 2004

T.ong duration current impulses application

Oscillogram Impulse Charging voltage Residual voltage Discharge current Energy
No. No. kV kV A kI
4 1 15,0 12,80 490 16,10
5 2 15,0 12,84 485 15,80
Measured waveshape
virtual front time virtual total duration
1 Hs
2200 2910
Uty voltage application
Oscillogram Time Voltage Current Current ™~/
No. 8 kv + Aq‘ - Acf
6 0 2,30 2,20
7 1 4T 2,20 2,90
U, voltage application
Oscillogram Time Voltage Curzent Current Power
No. 5 kv + mMAy -mA w
8 0 2,04 2,16 3,80
5 0,76 0,74 0,995
i0 0,70 0,73 0,830
9 15 5,229 0,67 0,71 0,760
20 0,66 0,67 0,690
25 0,64 0,65 0,680
30 {\ 0,63 0,64 0,660

i

continued
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continued
Li%
&% BampleNo.: 190
£
! Preheating temperature: 61 °C
. Datei  Decomber 05,2004
Lr Long duration current impulses application
i Oscillogram Impulse Charging voltage Residual voltage Discharge current Energy
o No. No. kV kv A KJ
11 1 15,0 12,76 490 1615
e 12 2 15,0 12,80 480 15,97
Measured waveshape
virtual front time virtual total duration
i HS
2200 2910
Urov voltage application
Oscillogram Time Voltage Cwrrent Current
No, L3 kv +mA,, -mA,
13 0 6,67 93,0 128,0
14 100 14,0 16,0 .
(
'Ef U, voltage application
- Oscillogram Time Voltage Current Current Power
No. s kv +mA,, ~mA W
15 0 0,75 0,83 1,04
i 5 0,71 0,76 0,84
10 0,70 {,74 0,77
16 15 5,167 0,68 0,73 0,72
20 0,65 0,71 0,68
25 0,64 0,70 0,65
17 30 0,63 0,69 0,64
continued
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confinued
Sample No.:
Preheating temperature: 61 °C
Date: December 09, 2004
Long duration eurrvent impulses application
; “ Oscillogram Tmpulse Charging voltage Residual voltage Discharge current Energy
No. No. kY kv A k¥
18 1 15,0 12,84 480 15,65
19 2 15,0 12,84 480 15,55
Measured waveshape
virtual front time virtual total duration
s us
2200 2910
Urov voltage application w
Oscillogram Time Voltage Current Current
No. 5 kv +mh - mAy
o 20 0 6,398 20,0 28,0
e 21 10 6,398 2,0 3,0
;U voltage application
Oscillogram Time Voltage Current Current Power
R No. 8 kV + mA,, w
22 0 0,67 0,761
5 0,66 0,742
10 0,66 6,720
23 15 5,245 0,65 0,655
20 0,64 0,625
25 0,63 0,620
24 30 \ 0,62 0,610
continued
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Test Report CES! ‘)ﬁ[ﬁlﬁfl@ﬂ A4/521820

Circuit A0019
D
1
mi
RE T ' |
Test object | |
(%) m— =
]
l 5 | LIt
PC : + (
N
= = 111y

medsuring systems

Power frequency supply

RE - programmable supply type LARCET A.C. Power Source 5000 P.S.; CESI no. 23702-32191

PC - personal computer

T - voltage transformer type SPECIALTRASFO; power 30 kVA; voltage 200 V/15-30 kV

Current measuring system

R - Current shunt CESI No,31120; R=9414 Q (

- Electro optical system CESI No, -- : attenuation
OSC - Oscilloscope type SONY TEKTRONIX RTD 710: CESI No.6318

Voltage measuring system
b © - Voltage divider SAGI; CESI No.11120

- Electro optical system CESI No,11521/1522; attenuation 50:5
OSC - Oscilloscope type SONY TEKTRONIX RTD 71 0; CESI No.6318




1* 0030 Approved

Test Report ' CES§ g}@lilﬁilmﬂ M:: jj

Circuit A0124

Ly Lo L, L S
£l — Y Y Y Y N e e L YYY YT > < 0
7 — —=Cy = C, to clrcult A0020
“““““““““ O
x A

Impulse generator circuit

Ci...Cp - capacitors 18,75 pF
L;... Ly - inductors 666 pH

L2 - inducfor (500 +600) uH

S - spark-gap

AB1241G
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Clreuit A0130

o
to clrcult A0020

T R

pt

o—

Te Re

T

Power-frequency cirenit

from 380Vac power supply

R,
T

- single-phase voltage regulator CORMES; power 20 kVA; voltage 380/04220 Vac
- voltage transformer type SPECIALTRASFO: power 30 kVA; voltage 200-400 V/15-30 kV

from Medium Valtage (MV) power supply

R2 =T

- voliage regulator group BONNEFOND; power 3x350 kVA; voltage 23 kV/046* 3 kV

from 380Vac
power supply

from MV

power supply
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Circuit A0020
measuring system
r-~——|—--1
e D
i O'_'_-—:—‘/ A
b ] She
e
i _ power—frequency
) impulée generator Test object circuit A0130 or
::";;_‘ circuit A0123 or cireuit AD131

circuit AD124

Shi

] ]
measuring system

Impulse generator cireult A0123 %\

1 - Circuit-breaker

Imapulsive current measuring system

TS Shy - Current shunt CESI No.6042; R=2 m 0
; - Electro optical system CESI No.11517/518; attenuation 30025
08¢, - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.I)

Power frequency voltage measuring system circuit A013
D - Voltage divider SAGI; CESI No.13027
% - Blectro optical system CESI No.11521/522; attenuation 20:5
0 08C, .

stilloscops type TEK TRONIX TDS 460A; CESI No.14434 (on channel No.2)
08C,

scilloscope type SONY TEKTRONIX RTD 710A ; CESI No.9090 {on channe! No.1)

L

Powe frequem;y current measuring system cireuit A013
Shy(TOV) - Current shunt CEST ; R= 100 § (TOV 1000sec. — 100 sec.) — Pearson 1 V¥A CESINo.9099 (TOV 1sec);

Shy (MCOVY) - Current shunt CESI R=500-1000 &
- Blectro optical system CESI No. 8011/17; attenuation 300-5:5
08sC, - Oscilloscope type SONY TEKTRONIX RTD 710A ; CESI No:9090 ; CESI No.13217 (on ¢ha el No.2)

/
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Cooling Curve OC
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i 041202/0CP2 TOV curve V.4

TOV curve of OGP2 with 2 long duration discharges (total 6.2kJ/kV Uc) prior energy

151 -
145 {-- -
14 §- -
1.35
1.3 1-
1.2 1
1.2
115
1.1
1.05

Uw / Uc

0.95

Test Engineer: Hannah Fleming T S R R SR
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HV Lab Manager: Kwong Tong
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Remarlk: This TOV curve suparseded 041104 OCP2 TOV curve V.3
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Bowihorpe E
Test Report

] Type oCP2
:{ PPR Number PPR-1854
Test Weather Ageing Test
Specification IEC 60099-4 (2001-12)

Test Information:

Laboratory EGU HV Lab

Date 18/03/2004

External Test Ref 8015 _A3 04 =) \
Report Prepared By Jonko Tetev

Test Verified by Vaclav Sklenicka

Test Approved by

Tyco Approvals:

R&D Manager
Ha ocHoBaHwue un. 2

Brendan Normoyle ot 3311 Date 25/02/2005

Technology Manager

Kwong Tong N Date 25/02/2005
P Product Manager
: Brian McGowan . Date  25/02/2005

For further information contact:
Tyco Electronics Energy Division
Bay 100 - 109

Shannon industrial Estate

Co. Clare, lreland

Tel: + 353-61-472885

Fax: + 353-61-472676

Email: mvsurgearresters@tycoelectronics.com
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EGU-HV LABORATORY
190 11 Prague 9 — Béchovice

bEy ACCREDITED TESTING LABORATORY No.: 1029

;; Aceredifed by Czech Acereditation Institute , 0.].5,

iy

- CUSTOMER: ORDER No.:

¢35 Tyco Electronics PO No. 2250302760

¢y Shannon Industrial Estate
S5 BAY 100-104

# SHANNON

=% IRELAND

¢, DATE OF TEST: TEST No.:
5, Trom 2004-01-20 til] 2004-03-19 8915/04
£33
TEST REPORT
No.: 8915/A3/04

TEST OBJECT: Composite metal oxide surge arrester

TYPE; QCP2 - 248

PRODUCER: TYCO Electronics, Raychem Shannon, licland

TYPE OF TEST: Weather ageing test
’ \ TEST STANDARD: IEC 60099-4 Ed.1.2; 2001-12, clause 9.7.10

)é%\
N 2%

e 3

./if .\-
fﬁ‘fl = el Ha ocHoBaHwe un. 2
Ha ocHoBaHwe un. 2 A ot 33111 RATORY:
L ot 3314 Ko 4022 -t
£h g e
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TeStTepart 18 conTidential aml must not be passed over or frunsferred to any thivd parly withaut written approval
of the customer. Test results relate only to the tests given in presented report and do not substitwe any other
documents. The report shall not be reproduced except in fall without written approval of the testing labaratory,

In Prague 9 -Béchovice: 2004-04-28 )




Test report No.: 8915/A3/04 EGU - HV LABORATORY

REQUEST
Weather ageing test in accordance with IEC 60099-4 Ed.1.2: 2001-12, test series A: 1000
hours was performed on

COMPOSITE METAL OXIDE SURGE ARRESTER
TYPE OCP2 - 248

&~ Technical drawing - sce Figure 1.

DATE OF TEST SAMPLES DELIVERY
2004 - 01 - 14

.. TEST STANDARD
i The test was performed in accordance with IEC 60099-4 Ed.1.2: 2001-12 *Surge arresters -
Part 4: Metal-oxide surge arresters without gaps for a.c.systems”.

© TESTS PERFORMED

0 IEC 60099 - 4, clause:
Weather ageing test 9.7.10
Test series A: 1000 hours 9.7.10.2.1
BEvahiation of the test 9.7.10.3

METAL OXIDE SURGE ARRESTER MANUFACTURER AND IDENTIFICATION
The insulators were manufactured by TYCO Electronics, Encrgy Division, Raychem
Shannon, BAY 100-109, Shannon Ind. Est., Shannon, Co. Clare, Ireland.

MT é Test objects

i io razasuring volimieter

TEST EQUIPMENT
Weather ageing test 1000 hours

Mewsusing rosistors D

v

[Leakage current manilor

T - test ransformer CKD Praha, 0,65/70 KV, 30 kVA

B - inductive regulator CK1D Praha 3x380/3x 0 - 760V, 45 kVA

MT - voltage measuring transformer UZGT 30, 35 000/100 V, serial No, 76/02021
voltmeter Metra, type MUL 10, serial No. 144320

"
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Test report No.: 8915/A3/04 EGU - HV LABORATORY

Measurement of reference voltage

Test object

4
to voltmeter

- synchronous generator BEZ Bratislava 6 kV, 1300 kVA, 50 Hz

- test transformer Fischer-K6in, 3-6/250 kV, 250 kVA

- instrument voliage transformer Skoda, 380/¥3 KV / 1003 V, serial No. 917355
~ digitizer ADAM Maurer, serial No. 9401.9620

- universal voltineter Siemens, type MU 15, serial No. 879953

Measurement of partial discharges

== Cn Test object
G louniversal voltmeter  lo Teltex Instr.
f .
B¢ - induced regulator CKD Praha, 6/0-3 kV, 50 kVA ( :
~- - test transformer Fischer-Kéln, 3-6/250 kV, 250 kVA

{7 - instrument voltage transformer Skoda, 380/¥3 kV / 100143 V, serial No. 917355
€. - PD measuring system Tettex, type 2801, serial No. 123989
£ -universal volaneter Sicmens, type MU 15, serial No. 879953

UNCERTAINTIES OF MEASUREMENTS

TYPE OF MEASUREMENT | UNCBERTAINTY |
Power-fireguency voliage 1,8 %
Partial discharges 8,0%

The reported expanded uncertainty of measurement is stated as the standard uncerlainty of
measurement nltiplied by the coverage factor k = 2, which for 2 Normal (Gaussian) distribution -

e )y {'qE.‘infé‘&'\\
corresponds to a coverage probability of approximately 95 %, \Q}’\,:; Ao og

£,

\\

=, -~
i@ Y’BQ?;.
{ (G_.‘{ 1('7 puremm)
O H éféq‘ff =< g
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Test report No.: 8915/A3/04 EGU - HV LABORATORY

TEST SAMPLES

__ Test sample _Type Ue (kV)
OCP2 - 248 24

- -

OG0

' TEST SPECIFICATION

Weather ageing test;

" Metal oxide surge arrester samples were subjected to a salt fog test in accordance with
*=. 1EC 60099-4, clause 9.7.10.2.1 (test series A).

The metal oxide surge arresters were energised at a voltage of 24 kV'that is continuous
/. operating voltage of tested metal oxide surge arresters.

The protection level of the tripping device was sctat 1 A (r.m.s.).

During the test the salt fog was sprayed into the test chamber.

The characteristic of the salt fog were as follows:

Water flow rate: (0,4 £0,1) Ihn’. h

Starting salinity: 5 kg/mi

Temperature: 20°CH5 K
Duration of the test: 1000 hours (excluding duration of interruption)

Verification tests:

Before and after weather ageing test the measurement of reference voltage according to
IEC 60099-4, clause 6.2 and partial discharges according to IEC 60099-4, clause 7.8 were
performed.

g

Vs

é': '.7.':'!_";1'!
(éﬂ‘%’ i
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Test report No.: 8915/A3/04 EGU - HV LABORATORY

TEST RESULTS

The OCP2 - 248 surge arrester has passed all requirements of clause 9.7.10 of IEC 60099 4
Ed.}: 2001 - 12,

The course of the weather ageing test is given in the following Table 1.

The record of test voltage is given on Figure 2.

Table 1
Test Time of Duration of | Tofal duration | Salinity
sample | flashover (from voltage of voltage (kg/ma*)
the beginning | interruption interruption
of the test _ {hours)
Beginning of the test o 0 5
2004-01-26 at 14.30 howr
G 584 10 b 10:h 10 min 5
0 598 1h 40 min 11 h 50 min 5 (
1 636 3th 42 h 50 min 5
ocP2- 669 3 h 20 min 46 h 10 min 5
2458
G 678 14 h 601 10 min 3,5
a 811 25 h 40 min 85 h 50 min 3,5
0 877 5h 90 h 50 min 3,5
i 918 gh 98 h 50 min 3,5
Ind of the test .
2004-03-12 at 9.20 hour 98h30min | 35
Total duration of the test 1099 hours
including interruptions

‘The results of the verification tests before and afier the weather ageing tests and evaluation of
the test are given in Table 2.

Table 2
Reference | Partial discharges
Sample | voltage (kV) rC) \ , . Evaluation
type before | afler | before | after Visual inspection after test of the test (
. test fest | tost test :
02(;3;2" 32,9 | 324 0,6 10 no tracking, erosion or puncture passed
The results of hydrophobicity measurement (using STRI method) * are given in Table 3.
Table 3
Sample | Hydrophobicity | Hydrophobicity after Hydrophabicity 24 hours
lype before the test | finishing.of the test | after finishing of the test
QCP2-248 I 7 3

The photographs of the wetted arrester immediately afler finishing of the test and
24 howrs after finfshing of the test are shown on Figure 3.

Note: *) This test is not a subject offﬁboratory accreditation.
Bhz
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Test report No.: 8915/A3/04 EGU - HY LABORATORY

sémpig G
h after fini@hinq of the test

Figure 3: OCP2 - 248§, test sample C
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Test Report

AT-A4/011670 p.1

client

equipment under test

tests performed

normative documents

recelpt date of the sample

test date

no. of pages

TYCO Electronics Energy Division - Shannon {IRL}

Polymer housed metal-oxide surge arrester
type OCP2

Switching surge operating duty test
EC 60099-4 {2001-12}
April 15, 2004

from April 27, 2004 to April 30, 2004

25 no, of pages annexed 54
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tests witnessed by: [/

identification of the object: The manufacturer guarantees that the tested object is manufactured
according to the submitted drawings.
CESI checked that drawing adequately represents in shape and dimension the essential detail and the

parts of the tested object,
The drawings identified by CESI and numbered A4/503147, one page, is annexed to this document.

Only for laboratory requirement, in order to reproduce the test conditions, all the laboratory data are
contained in the document marked: —

The measurement uncertainties of the test results reported in this document are the foliowing:

- dielectric tests with impulse voltage : peak voltage: + 3 % ; time parameters: + 10 %

- dielectric tests with impulse current : peak value: = 3 % ; time parameters: 10 %

- dielectric tests with alternating voltage : voitage {rms): = 3 %

The measurement uncertainties are estimated at the leve! of twice the standard deviation
(corresponding, in the case of normal distribution, to a confidence level of about 95 %) and have 1o
be considered as maximum vaiues.

|ahoratary information

Ha ocHoBaHwe un. 2 Havitte - . Guacal
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Test Report AT-A4/011670 p.4
Test object characteristics
type: Polymar housed metal-oxide surge arrester sectlon { thermal equivalent)
slectrical characteristics {claimed by the client)
manufacturer's name TYCO Electronics Energy Divislon - Shannon {IRL}
gr nominal discharge current - [, [kA] 10
L
R
s rated voltaga - U, [kV] 0,980 x U,
continuous operating voltage - U, [kV] 0,784 x U .
reference current - [, [mA} B
_; ling discharge class 2
%, L
rated frequency - [Hzl 50
year of manufacture - 2004
geometrical characteristics {measured on the test sample)
height [mm] 139 “
number of sheds ’ n.2 farge - n.1 small
shed diamsater frm) 118 large - 96 small
other characteristics
housing material SILICONE
= housing color GREY
- NOTE The surge arresters were tested with the additional thermal insulation supplied by the

Client, The verification of the thermal equivalency according to annexe as carried out

by the-Client {see annexed veport A4/H24527)

10D.A130TIG
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Photograph of the test sample.




Test Report AT-A4/011670 p.6
Reference Standard
IEC 60089-4 {2001-12) Clause 7.5.4 ,
" Metal-oxide surge arrester without gaps for a.c. system"
HEI
ki Test carried out
test carried put number of sample tested
swilching surge impulse operating duty test 3
Test object identification
test object names identification of test sample {given by manufacturer}
polyimer housed metal-oxide surge arresters section OD1-0D2- 0D3

MOD.ATI761G
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Test procedure

The power fequency reference voltage at let = 5,0 mA has been measured

The lightning impulse residual voltage at I, = 10 kA has been measured

The switching impulse impulse residual voltage at 126 A has been measured

The voltage correction factors have been calculated according to reference standard

The preconditioning has been performad on surge arrester at ambient temperature according to
reference standard as per the following procedurs:

- Twenty shots 8/20 us at |, have been applied superimposed to the power frequency at the
voltage level 1.2*U_", The shots have been applied in four groups of five impulsas. The
interval between impulses of the same group was 50-60 seconds while the interval
between groups was 30 minutes. The polarity of the Impulses was the same as that of the
half cycle of power frequency voltage during which it ocourred (positive) and they were
applied 60 electrical degrees before the peak of the power frequency.

The samples have besn let to cool down to ambient temperaturs

Two high current impulses having waveshape 4{10 ps and peak value equal to 100 kA has been
applied

The surge arrester sections have been kept in an oven at the temperature of 60 °C tiil tharmal
equilibrium

Two long duration current impulses with a virtual duration equal to 2000 gs and with the
specified calculated energy (for the line discharge class 2) has been applied with one minute time
interval. A time shorter than 100 ms after the application of the second long duration currant
impulse the sample has been energized at U’ for 10 sec. and then at the voltage U,’ for 30 min.
to verify the thermal stability.

The lightning impulse residual voltage at ly = 10 kA has been measured during two consecutive
shots

—
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AT-A4/011670 p.8
Visual inspection and summary of test result
varjation of lightning impulse residual voltage test
before tast afier test variation
test
object discharge current residual discharge current residual
valtage voltage
kA kv kA kV %
am 10,20 16,08 10,00 16,08 0
oD2 10,10 16,00 10,20 16,08 + 0,8
0D3 10,10 18,00 10,00 16,08 + 0,5

The test has been been performed without diseennector.

The visual inspections of the test sample after the test has revealed no sign of physical damage. The

variation of lightning impulse residual voltage before and after the test was lass then 5%.
The thermal stability weas achieved.
The oscillogram of the two last impulses do not reveal any sign of breakdown.
All acceplance criteria are satisfied and therefore the test result is positive.
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Switching surge operating duty test.

Power frequency voltage-current characteristics

test object: Polymer housed metal-oxide surge arraster section
test circult:AQ19

late: Anril 27, 2004
sample no. QD1
. 3rd harmonic
ostill. voltage current cusrent current power
amplitude
no, kv + mA,, - mA,, mA, . W LA
1 6,73 4,99 4,47 1,66 7,48
sample no, 0D2
3rd harmonic
oscill, voltage currant current surrent power
amplitude
no, kV + mA,, - MA.. mA, L. W HA
3 8,80 4,97 4,60 1,66 7.41 —
' sample no. QD3
3rd harmonic
- oscilk, voltags current current current power
S amplitude
{ na (3% + A, -ma, mA,__. w HA
b J 8,79 4,98 4,81 1,58 7,83
2

HOD.ATIEBIG
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Switching surge operating duty test.

lightning impulse residual voltage maasurement before the test

test object: Polymer housed metal-oxide surge arrester section

test circuit: AQT4

date:  April 27, 2004

requested charging . current discharge residual
sample oscillogram
= current voltage waveashape current voltege
no. kv no. s kA I kv
QD1 Iy 29,0 7 10,20 1+ 16,08
ob2 In 29,0 B 8,6/18,4 10,10 16,00
on3 Iy 29,0 2 13,10 16,00
ascilloscope settings
t
sampling division input attenuation
HS Ve
current 0,5 5015
5
voltags 1,0 20:8

FAQDATIRNG
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Switching surge operating duty test,,

Switching impulse residual voltage measurement

test object: Polymer housed matal-oxide surge arrester section

tost circuit: AO14A

date; April 27, 2004

requestsd charging . currsnt discharge residual
sampla oscillogram
current voltage waveshaps cutrent voltage
no. A kv na, us A kv
om 1256 12,7 10 32,0/82,0 128 11,92
anz2 125 12,7 1 32,0/82,0 131 11,92
003 125 12,7 12 32,0/82,0 122 11,82
oscilloscope settings
sampling division input attenuation
LS My
current 20 0,6 515
veltage { 20 0,7 2006

MOD.AT2451G
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Switching surge operating duty test.
voltage correction factor and energy caloulations
test object: Polymer housed metal-oxide surge arrester section
date: April 28, 2004
Uns KU, KU, U, T U
sample
(1 2] . [3) {4 151 )]
no. kv kv kV kv
oD1 8,73 6,80 5,28 6,33
oD2 6,80 0,980 0,784 8,66 5,33 8,40
oD3 6,79 6,66 B,32 6,39

The manufacturer guarantees that the factors used for the calculation of the test voltages allow to
cover all possible arresters of the series within manufacturer’s tolerances.
So that requirement at clause 6.3 of the reference standard is satisfied

(1) U, :measured reference voltage

[2] KU, ! factor claimed by the manufacturer for calculation of U/

[3] KU, ! factor claimed by the manufacturer for calculation of U

[4] U’ i corrected rated voltage [4] = [1] x [2]

(8] U, . corrected continuous operating voltage [B] = {11 x [3]

{81 U." :corrected voltage to be applied during the preconditioning [6] = [B] x 1,2

sample | U, U, Vi T z 5 w W'
no. i KV kv KV s 0 ' kJ kJ KV

g op1 ' 6,60 21,12 2000 16,84 | 13,848 2,098
oo2 6,66 21,31 11,92 2000 16,98 14,008 2,103
oD3 6,66 21,28 2000 15,96 13,981 2,102
: 1/ : switching impulse residual voltage

L=

U , T, Z: see table 4 of [EC 60089-4 Standard

W

= Vres ‘X I[UL - vres} X [T / ZJ




Test Report AT-A4/011670 p.13
Switching surge operating duty tast,
conditioning
test object: Polymer housed metal-oxida surge arrester section
test circuit: AQ15
date; April 28, 2004
sample no, OD1 sample no. QD2 ! sampla no. OD3
’ ‘ imp. | ose. charging peak D36, charging peak 9sc. | charging paak
?i— voltage current voltage current voltage current
no, { no. kv kA no. kv kA no. kv kA
1 13 51,5 10,2 61,5 10,6 51,5 10,2
2 5.4 | 105 61,4 10,5 51,6 10,3
3 51,6 10,3 61,4 10,4 51.4 10,1
4 51,5 10,4 51,5 10,4 51,5 10,2
& 14 81,6 10,3 16 51,6 10,4 16 51,4 10,2
8 51,6 10,3 !os1,4 10,4 51,4 10,4
7 51,4 10,3 61,6 10,3 51,4 10,4
8 61,4 10,2 51,5 10,4 51,56 10,3
9 61,5 10,6 51,6 10,4 51,6 10,3
10| 17 | 51,5 10,3 18 51,4 10,6 19 51,5 10,4
11 51,4 10,4 B1,B 10,6 61,6 10,1
12 61,4 10,4 51,6 10,6 51,4 9,9
13 51,8 10,4 51,5 10,6 61,4 10,1
14 61,8 10,3 51.4 10,4 51,6 ! 10,1
15 51,6 10,4 51,6 10,6 61,4 | 10,2
16 51,4 104 51,5 10,6 51,7 i 9.8
17 51.4 10,5 f 51,7 9,8 51,7 10,1
18 61,6 10,6 51,7 9,6 51,7 9,8
19 61,6 10,6 61,8 10,7 61,6 10,0
20 20 51,4 10,6 21 51,7 10,6 22 51,6 9,8
power frequancy voltage applied sampie no.OD1 sample no.0D2 sample no.0D3
3 to the test sample 6,33 kV 5,40 kV 6,30 kV

oscilloscops settings

sampling time input ‘attenustion
ms Vie .
current 20 0,2 50:5
voltage : 20 1,0 505

HOD.ATISHG
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Switching surge operating duty test.

conditioning {second part)

test obJect: Polymer housed metal-oxide surge arrester seciion

test circuit: AO14B

date: April 28, 2004

sample impulse charging voltage vscillogram distharge current
no. no. kv na. kA
1 77,0x 2 23 87.6
(s]0)]
2 78,0x 2 26 29,8
1 78,0x 2 24 100,0
QD2
2 78,0x 2 27 93,8
1 780x2 25 100,2
cD3
2 78,0x 2 28 100,2
| P
front 4,5 ps
current waveshaps tail 9.5 ps
opposite polarity 2,4 %
oscilloscope settings
sampling division input ! attenuation
s Vi, 1
current 2 0,8 ; 300:5
valtage / ! !

note:
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Test Report AT-A4/011670 p.15
Switching surge operating duty test.
application of long duration impulses, of the rated voltage U, and evaluation of thermal stability
test object; Polymer housed metal-oxide surge arrester section
test clrouit: A017-A020
sample no. OD1
preheating temparature: 62 °C
date: April 29, 2004
long duration current impulses application
osclllogram impulse charging residual diseharge energy
voltage voltage cufrent
no. no. kv kv A kJ
29 1 14,70 12,82 435 13,75
30 2 14,75 12,62 440 13,80
measured waveshape
virtual front time | virtual total duration
s 18
2200 2810
U,’ voltage application
oscillogram tims voltage current currant
no. 8 kV + mA,, - A,
K 0 71,0 45,0
6,60
32 10 28,0 16,0
U," voliage application
oscillagram time voltage ourrent current power
no. minutes kv + mA,, - mA, W
33 0 2,70 2,50 4,75
& 2,18 2,05 2,37
10 2,10 2,00 2,24
34 16 5,28 2,05 1,98 2,20
20 2,00 1,85 2,10
25 1,95 1,80 2,08
35 l 30 1,90 1,80 2,00
cont'd

BAPHO C OPUTVHANAL v
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Test Report AT-A4/011670 p.16
cont'd
sampie no, 0D2
preheating temperature: 62°C
o date: April 29, 2004
o
_"_j,.‘_ long duration current impulse application
X :iual .
oscillogram impulse charging residua discharge energy
voltage voltage current
no, ' no. kv kv A kJ
36 1 14,80 12,62 440 14,24
37 2 14,85 12,62 445 14,48

virtual duration

measured waveshape

virtual total duration

us HS
2200 2910 E
U, voitage application \
oscillogram time voltage surrent current
no. s kv + mA,, - A,
38 4] 103,0 66,0
6,66
39 10 33,0 22,0
U, voltage application
oscillogram time voltage current cuirent power
no. minutes kv + méA,, -mA,, W
40 0 3,00 2,80 5,57
B Z,10 1,96 2,23
10 2,05 1,90 2,11
41 15 5,33 2,00 1,90 2,07
20 1,88 1,88 2,00
25 1.95 1,85 1,98
42 30 1,90 1,85 1,82
-

MOD.ATIEAIG
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Switching surge impulse operating duty test,

Check of the integrity of internal parts with additional shots and final lightning impulses residusi voltage
measurement after the test,

test abject: Polymer housed metal-oxide surge atrester section
test clreuits AG14

date: April 30, 2004

requaestad charging . current discharge residual
sample oscillogram
current voltage waveshape current voliage
no. kv na, s kA kv
oD 29,6 50 8,6/18,4 : 10,00 16,08
L
oD1 29,5 ' 51 . 10,00 16,08
: —
op2 | 29,5 : 52 10,10 16,08
oDz ly 29,5 53 10,20 16,08
oD3 29,5 54 10,00 16,00
ob3 28,5 55 10,00 i6,08
oscilloscope settings
X sampling time - Input ! attenuation
us Ve
current 0,5 50:6
5,0
voltage 1,0 20:5

f
BAPHO C OPMFMHAﬂﬂ It

HODATIBEIG



CESITEST

Test Report S AT-A4/011670

circuit A019

RE T [
‘ Test object
g 1(%) Cﬁ

PC

R =

1

|
o measuring systems

TSN

power frequency supply

RE : programmable supply CESI no. 23702-32191 ; type Larcet A.C. Power Source 5000 P.S.
PC : personal computer '
T : transformer type Speciaitrasfo ; power 30 kVA ; voltage 200 V/15-30 kV

‘“  current shunt {R) CESI no. 115637; R = 811,84 Q
FE oscilloscope CES| no.30223-30224
i type Data Precision DATA 6100

! voltage divider (D} CESI no. 11120 k= 1010
electro optical system CESI no.11519/620 ; attenuation 50:5
L osciloscope CESI no.30223-30224

f:j.':z type Data Precision DATA 6100

/

HOD.A1TS6IG
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Test Report AT-A4/011670 p.20
circuit AQ014
s Le D
-+ Fa ' W
Test obfect
—; Cq
£
e R |_|—"
o [
‘ meosuring systems

impulse generator

plant P177

no. of stages 1
G, 4,98 uF
L, 10 uH

S spark gap

current shunt (R) CES| no. 6042 : R = 0,002 Q ; 100 kA
electro optical system CES| no.11617/518

g oscilloscope CESI no,13217

’ type Tektronix TDS 5404

o voltage divider (D) CESI no.11 120 ; k =1010

electro optical systern CES| no.11519/520 ; attenuation 20:5
oscilloscope CESI no.13217

type Tektronix TDS 540A
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circuit ADT4A

Test objsct

impulse generator

plant P177

no. of stages 1
G, 6,64 ur
Ly 100 p#H
S spark gap

current shunt (R} CESI n0.6039 ; R =0,020 Q ; 10 kA
electro opfical system CES| no.11517/518
oscilloscope CESI no. 13217

type Tektronix TDS 540A

voltage divider {D) CESI no.11120; k = 1010
electro optical systermn CESI no.11518/620
oscilloscope CESI no.13217

type Tektronix TBS 540A

J

Rjj‘

/

megsuring syslems
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circuit A015

Test object T

Cq RE

i R ﬁ:'
i

e measuring systems

I
R

impulse generator

plant P177

no. of stages 1

C, 2,49 uF

L inductance of the circuit

L, 20 uH

S spark gap

additonal block has been added

power frequency supply

= RE: regulator type CORMES: power 20 KVA; voltage 220 V/ OV + 220 V
T : transformer type Specialtrasfo; power 30 kVA: voltage 200 V/ 15 kv
B : bloking gaps

current shunt {R) CESI no. 6042; R = 0,002 Q; 100 kA
" elactro optical system CESI no. 11617/518

' oscilloscope CESI no., 13217

type Tektronix TDS 540A

voltage divider {D) CESI no.11 120; k = 1010
electro optical system CESI no. 11619/620
oscilloscope CES| no, 13217

type Tektronix TDS 540A

{BHPHO ¢ OPHWIHM!;] /_
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circuit AQ14B

Test object L]

"7

1|:

meosuring systems

impulse generator

plant P177

no. of stages

Cq  B.324F

L, { uH

S spark gap

and in addition four blocks in parallel

v
€2 current shunt (R} CESI no.6042 ; R = 0,002 Q ; 100 kA
electro optical system CESI no.11517/618 ; attenuation 300:5
oscilloscope CESI no.13217

=z type Tektronix TDS B40A

voltage divider (D) CES! no./
electro optical systerm CESI no./
oscilloscope CESI no. !

Z
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circuit AD17
long duration withstand impulse test
bbb Ly L, Ly Le Ly lg Ly L Ly Liz Ly Ly, s 2

£ ccccccccccccc-c
in ‘LITITJTGTSTGTITBT!TIDTNTJZTIarl;estowect

25
R
|
i:E:;' ’ ot the measurement systems
£

impulse generator

plant P177

Cy ... Cy,! capacitors 37.5 HF

Ly ... Ly ¢ inductors 6686 mH

Lyzinduetor 500 mH

S spark gap

shunt (R} CES! no, 6042 : R = 0,002 0: 100 kA
'-'{;v electro optical system CES| no. 11519/520

e oscilloscope CES| no. 13217 ; type Tektronix TDS 540A

o voltage divider (D) CES| no.11120 k= 1010
u— electro optical system CESI no. 8010/8017
i oscilloscope CES| no. 13217 type Tektronix TDS 5404

/

‘@PHO G OPHr MHAHA) /‘/
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circuit A020
mseasuring systems ;gi!
!
S i H Rz r RE,
P iR 1,
bmrmma ~f
Test object U
—— Cg 0
Rl LTI []
I |

mseasuring systems

RE,

impulse generator
plant P177

C circuit AD17 see pag.24

]

power frequency supply

RE, regulator type BONNEFOND ; power 3x350 kVA ; voltage 23 kV/0O V + 10,39 kV
RE,; regulator type CORMES ; power 20 kVA : voltage 220 VIOV + 220V

T transformer type Specialirasfo ; power 30 kVA | voltage 200 V/ 15 kv

i insulated circuit breaksr type ’

current shunt {R,} CESI no. 6041 ; R = 0,010 0 ; 20 kA
electro optical system CES! ne. 11519/11520; attenuation 5:5
ostilloscope CESE no, 13217 | type Tektronix TDS B40A

current shunt for TOV (R) ; R = 500 O
elactro optical system CES) no.14236/14237; attenuation 300:10
oscilloscope CES| no. 14456 type Tektronix TDS 4304

current shunt for MCOV(R) ; R =1000 Q
electro optjca) ¥stem CES| no.14246/14247; attenuation 10:10
oscilloscopbe/CESI n0.30223-30224 type DATA 6100

voltaée divider CES) no. 11120 ; k = 1010 ol 7/ ’
electro optical systemn CESI no. 8010/8017 ; attenuation 50:5 /
BT 8/4

oscilloscope CESI no. 14456 -13217 - 30223/224 _type. Tekt 30A - 540A - DATA 6100
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CHHCHK Ha NPOBEJIEHATE W3NUTBaHKs Ha BenTHnEn paspsmauna THo DAL chriacHo
IEC 60099-4, 2006-07 u3m. 2.1

Ne | 'Twnopo H3HHTBaHE Jla6. | Nena mpotokoina T. OT Ne ma
CTaHzapTa | JOKYMEHTA
IEC 60099-
4

1 | YisonTBane Ha EGU | 9301/A/07 10.8.2 2276
H30JTAIHATA Ha
BBHINHATA 0OBHBKA

2 | TecT Ha oCTaTHUHH CESI | A7020275 10.8.3 2277
HaITPeKESHHS]

3 | llpopwipxuTencH CESI | A7020276 10.8.4 2278
TOKOB HMIYJIC

4 | PaGotHO CESI | A7020582 10.8.8 2279
HATOBAPRAHE

5 | Tecr Trokore Ha kbco | CESI | A7029908 10.8.7 2280
ChLC/IHHEHHE

6 | YacTeuHH pa3psiu CESI | A7031384,A7031 | 10.8.8 -

450

7 | Yeykean MOMEHT CESI | A7031450 10.8.9 2281

8 | YerofiunBocT Ha CESI | A7031384 10.8.13 2282
MPOHUKBAHE HA BIAra

9 | YeroliusBoCcT Ha EGU | 7725/A/07 10.8.14 2283
KIIAMATHIHH
BL3OCHCTRHEA :

10 | XapakTepuCcTHKa — CESI | A7020280 6.10, Annex | 2285
BpeMe/Halpe)xeHHe D







EEETEy

** Tyco Electronics

DA1 qualification summary
(IEC 60099-4, 2006-07 Ed 2.1)

Test Report 60099-4 PPR
No, | Type Test Lab Number 2006-07 Fd. 2.1 | Number
Insulation withstand tests
1 | on the arrester housing EGU 9301/A/07 i0.8.2 2276
2 | Residual voltage tests CESI A7020275 10.8.3 2277
Long-duration current imptilse
3 | withstand test CESI A7020276 10.8.4 2278
4 | Operating duty tests CESI A7020582 10.8.5 2279
5 | Short-circuit tests CESI A7029908 10.8.7 2280
Refer to A7031384
6 | Internal partial discharge tests CESI and A7031450 10.8.8 -
7 | Test of the bending moment CESI A7031450 10.8.9 2281
8 | Moisture Ingress Test CESI A7031384 10.8.13 2282
9 | Weather Ageing Test EGU 7725/A/07 10.8.14 2283
Power -frequency voltage
versus time characteristics
10 | on an arrester CESI A7020280 6.10, Annex D 2285

All type tests were carrled out at independent accredited test laboratories:

EGU - HV laboratory, Prague Czech Republic
CESI - HV laboratory, Milan, ltaly

For further information contact: surgearresters@tycoelectronics.com -
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Tyco Electronics '~ Bowthorpe EMP

Test Report

Type ; Dl_\1
PPR Number PPR-2276
Test Insulation withstand tests on the arrester housing

Specification IEC 60099-4 (2006-07) Ed. 2.1

Test Information:

Laboratory EGU

Date 16/11/2007
External Test Ref 9301/A/07
Test Performed by M. Brosch
Test Approved by V. Sklenicka
Tyco Approvais:

R&D Manager Ha ocHoBaHue un. 2
Brendan Normoyle ot 330111 Date 28/11/2007

“I;radu;:t l“\ilaﬁagef T
Brian McGowan Date 28/11/2007

For further information contact:

Tyco Electronics Energy Division

Bay 100-109

Shannon Industrial Estate

Co. Clare, Ireland

Tel:+ 353-61-472885 )
Fax: + 353-61-472676 ,-’/

Email: mvsurgearresters@tyco Iectronlqs com
r‘r l,~}.'{’,\
g
/ C‘- \
Barim e '2.

B AW () l

Do TR ey g o j \\‘I‘}‘

RS T 4 :.‘_;_,—:_;‘,'\'- b j _‘-7 -’\6

/}7:




EGU-HY Laboratory a.s.

High voltage testing laboratory
Areél vizkumnych tistavii 267, Praha 9, Béchovice

faerRE AN  ACCREDITED TESTING LABORATORY No.: 1029
Yy LA PN Accredited by Czech Accreditation Institute, o.p.s.
CUSTOMER: ORDER No.:
Tyco Electronics 2250310811
Shannon Industrial Estate 2250310637
100-104 BAY :
SHANNON
IRELAND
DATE OF TEST: TEST No.:
from 2007-09-10 till 2007-10-09 9301/07

TEST REPORT
No.: 9301/A/07

TEST OBJECT: SURGE ARRESTERS
TYPE : DAL
PRODUCER: TYCO Electronics

TEST STANDARD:  IEC 60060-1:1989, IEC6009%-4:2006-07 Ed. 2.1

Ha ocHoBaHue un. 2
ot 331

Test report is confidential and must not be passed over or transferred to any third party without written approval
of the customer, Test results relate only to the tests given in presented report and do not substitute any other
documents. The report shall not be reproduced except in full without written approval of the testing laboratory.

In Prague 9 - Béchovice: 2007-11-16 7
s
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Test report No.: 9301/4/07 EGU - HV Laboratory a.s,

TEST OBJECTS:
SURGE ARRESTERS
Housing Type DA1-xxA DA1-xxB DA1-xxC DA1-xxE DA1-xxF DA1-xxG
. DAT-XxA- DA1-xxB- DA1-xxC- DA1-xxE- DA1-xxF- DA1-xxG-
. Arrestor Drawing | _nowono_ | _NoNovo. | _Nonono | NonoNo | NoNoo | monono.
Figure 1 2 3 4 5 6
Sheds 4 5 7 9 10 12
Product Length (mm) 147 172 222 272 297 347
Creepage (mm} 329 404 553 702 776 925
Dry arc distance (mm) 152 177 227 277 302 352
DATE OF DELIVERY

2007-09-07 and 2007-09-20

SCHEDULE OF TESTS

Insulation withstand tests on the arrester housing

I. Lightning impulse voltage test IEC 60099-4, clause 8.2.6
2, Wet power-frequency voltage test IBC 60099-4, clause 8.2.8
TEST PROCEDURE

1. Dry lightning impulse voltage test

Test was carried out in compliance with TRC 60099-4, clause 8.2.6 and in compliance with
IEC 60060-1, clause 20.1.2.

Fifteen impulses of both positive and negative polarities were applied to the test object at the
given lightning impulse voltage. This procedure was repeated to determine the maximum
withstand lightning impulse voltage level (Unwio.

The wave shape of the test lightning impulse is given in Figure 7.
The test arrangement is given on Figure 8.

Testing and measuring devices:

Sphergxps Q

Ry £ Rai
RE o C?

Test object

T Ra
¥

coaxial cabls to measuring device

impulse generator TuR Dresden 750 kV, 30 kJ

Rai/Rap - resistive divider Haefely, type R 800, serial No. 554333

measuring system Haefely Trench, type HiAS 743, serial No. 080649-01
measuri? stem for atmosferic conditions, COMET, D4130, serial No. 04900257




Test report No.: 9301/A/07

2, Wet power-frequency voltage test '

EGU - HY Laboratory a.s.

Test was carried out in compliance with IEC 60099-4, clause 8.2.8 and in compliance with

IEC 60060-1, clause 17.

The one minute maximum wet power-frequency withstand voltage (Umw) was measured

according to IEC 60060-1, clause 17.1,
The test arrangement is given on Figure 9.

Testing and measuring devices:

¥
to voltmeter

Test object

G - synchronous generator BEZ Bratislava 6 kV, 1300 kVA, 50 Hz
T - test transformer Fischer-Kdin, 3-6/250 kV, 250 kVA
IVT - instrument voltage transformer Skoda, 380/Y3 kV / 1003 V, serial No, 917355
universal voltmeter Siemens, type MU 15, serial No, 879953
measuring system for atmosferic conditions, COMET, D4130, serial No. 04900257

digital stop-watch Speedo

UNCERTAINTY OF MEASUREMENT

W

QUANTITY UNCERTAINTY
k=2
Un 1,5 %
Lightning impulse voltage Ty 2,6 %
Ty 2,2 %
Power-frequency voliage 1,7%
Temperature 0,7°C
Air pressure 0,04 kPa
Relative humidity 4%
Time 0,2 %

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k = 2, which for a normal distribution corresponds to a coverage probability of

approximately 95 %.

403
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LIST OF SYMBOLS

All measured voltages are corrected for the standard reference atmosphere according to
IEC 60060-1, clause 11.

All measured data including values of atmospheric conditions as well as corresponding
correction factors are given in the following tables where:

b atmospheric pressure (kPa),
t air temperature (°C),
RH relative humidity (%),

ky air density correction factor,
ks humidity correction factor,
K, atmospheric correction factor,

rd.  average value of rainfall intensity (mm/min):
v.c. - vertical component,
h.c. - horizontal component,

o water resistivity (Qm)

Unpywr dry lightning impulse maximum withstand voltage (kV), corresponding to standard
reference atmosphere

Unw  wet power-frequency maximum withstand voltage (kV), correspending to standard
reference atmosphere (test duration - 60 s).

4/13
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TEST RESULTS

1. Dry lightning impulse voltage test

EGU - HY Laboratory a.s.

Table 1
Typeofthe | nayyxa | DA1xxB | DA1xxC | DA1-xxE | DA1-xxF | DA1xx@
arrester
Polarity + - + - + - + - + - + -
b (kPa) 99,1 97.7 98,1 98,2 98,2 98,2
t(°C) 174 20,9 18,1 19,4 19,4 194
RH (%) 58,2 58,1 59,2 52,9 52,9 52,9
k; 0,987 0,987]0,961 | 0,961 0,975 (0,975]|0,971 | 0,971]0,971 (0,971 0,971 | 0,971
k 1,000 | 1,000] 1,000 | 1,000 1,000 [ 1,000 1,000 | 0,999 10,999 | 0,998 | 0,997 | 0,997
K 0,987(0,987]0,96110,961|0,975|0,975] 0,972 | 0,970] 0,970 0,969 | 0,969 | 0,969
Unmwit 187 | 134 | 160 | 161 | 220 | 194 | 244 | 229 | 256 | 247 | 273 | 275
2, Wet power-frequency voltage test
Table 2
'szfe‘;‘;;;‘e DA1-xxA | DA1-xxB | DA1-xxC | DA1-xxE | DA1-xxF | DA1-xxG
b (kPa) 99,5 99,0 99,0 99,0 99,0 99,0
t{°C) 17,1 18,7 18,7 18,7 18,7 18,7
RH (%) 65,0 67,5 67,5 67,5 67,5 67,5
ri. v.C. 1,2 L0 1,0 1,0 1,0 1,0
{mm/min)} he. 1,0 1,0 1,0 1,0 1,0 1,0
p (Gm) 104 99 99 99 99 59
k; 0,992 0,990 0,984 0,982 0,982 0,982
k; - 1,000 1,000 1,000 1,000 1,000 1,000
K, 0,992 0,990 0,984 0,982 0,982 0,982
Unw 50 56 66 92 102 122
\
5/13
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EGU - HY Laboratory a.s.

5C0

#1044 )
W17

7
14728

CAR), SDRNBIE = 250N
TERSHON SIRFNGTH = 2N
TORQUE = SONm

GH FHERY CIRCUIT = 27kt
LAX SHONT (RO S
LRAFPAGE == TFGmise

DRY ARL [FSTANCE -~ 15Zmm

NRESTER

= Tyco Blactohles

Eermem

ENERGY DIVISIOnN b
= H&h’

Eratonw P s A T

ST

ur

sape

DAL -xxA= NONOND
SURGE ARRESTER

-~

T I Sirtaw

[=

Figure 1

Surge arrester type DAT-xxA, drawing No DA 1-xxA-NONON(

6/13

.



[N

Test report No.: 9301/A/07 EGU - HV Laboratory as.

SCD

21421
iz
oot I
{L iRy ARRESTER
@ ~ 7 _‘,‘/
oy == l i
T
SN = e
#z:i.b
CARE, STHENOHT = J50Mm
TENGION STRENGTH = it o .
TR HIRCHETH = 2y = Tyea Blettranl=s ENERGY _tivision %
HiGH SHERT CIRSWT = 21ed PR
(1Y SHORT CINCUR 6004 o T edemm = punp -
CRIEPAGE = 404pm |3 e e i DA T wsoel~NGROND
RY ARC DISTANCE ~ {77mm LT |7 T Bl demale e SURGE ARRESTER
Ml!'l’r.“l‘ JU
el
[ ) wom] er-ra-poo ; ruriE r

Figure 2
Surge arrester type DA1-xxB, drawing No DA1-xxB-NONONO

/ 7113 s

107 SHPHO  OPHHHATA




Test report No.: 9301/A/07 EGU - HV Lahoratory a.s.

SCO
giodsd
Y12
13
ARRESYER
i
ki3
58
i
c:ﬂm.c‘sf.ff?ggrn = 3.":‘5«""% —

SON CRGTH = Bhtd E- e
a{gi:gwéf m&ﬁ:" !  Teeo Blacvenles ENEREY  Oivision ElRn
HItli SHORT CRUUT ~ 2144 romeerrrmr Ly
LON CHORT CHROT Btk R [ox EoW Zeree a m! e STTETATAL L L
CREEPAGE = S8Fmm R R o paed T o DA B px = NGRNONG
GEY ARG INSTANCE o 2P7mm ECL LA : = e SURGE ARRESTER

SUTE) S ) A, ¥ r
I3 - st + u-} Pl M I RTET e rr.

Figure 3
Surge arrester type DA1-xxC, drawing No DA 1-xxC-NONON(




Test report No.: 9301/A/07 EGU - HY Laboratory a.s.

5C0

glodsd
Y3

I

2EZHE
v

! S
o - — .
!
3
CANE, BIRENGIN = 3308w
NELIN STRENGT: o 20N 3 .
tonats - smm T % tyeo Blncuonies ENERGY invison BEERw
HICH SHORT CIRCUST = 2144 Py s
LW SHORT CCIAT B e et R ,,.;‘,‘.Lu..m.‘... e IR A TS e v
CREEPARE = 700min SF o G vt R S AR DAY~ xxE - NONONG
DY ARG BISYANCE & 2P7mon !s.;':,‘.}.!'.,‘?‘a&z:. Abia i SURBE ARRLSTER
g ) ek £ faiall dhd
g'ﬁ“’“—’ &t o R E RaAE _rc

Figure 4
Surge arrester type DAI-xxE, drawing No DA1-xxE-NONONO

My

9/13

209 BAPHO C OPHTHHANA




Test report No.: 9301/A/07 EGU - HY Laboratory a.s.

Fiods f
1

ARRES _ffix’

7

SHACE
282785

?‘Wﬁ.{. S NCHT = 350Nm =
P A - - 'y £ e o

A e Telsvonin ENERGY DIVISION iR
feGHt SHORT GIRGUIE ~ 213
LOW SHERT CIRCUIT G504
CRFEPAGT = 7787w

DEY ARD DISTANCE ¢ 30Faum

:'-!,
e £ Y finas draop B

e g At . L gD e e SR P NP -
el :';1 T DAL xxF - NONOKO
o SURGE ARRESTER

Wl I I el NI o

Figure 5
Surge arrester type DA1-xxF, drawing No DA1-xxF-NONON0




411

Test report No.: 9301/A/07

EGU - OV Laboratory a.s.

SCD

FI0LLT

813

AFIAHE
35Tk

CARY, STRONGIN = 50N
YEWSION BIRENGTE = 2N
TORGUE - A9%m

HiZE SHGET CIRQUT - 2584
LENY SHORT (G0N G
CREFPAGF = P8mm

ARREEILR
L

=
= yco Blectronles

ENERGY Oivision e
o

oot B B A P

™
B m sy e ol b
G AT A e

e

RATL

Ll

DA~ xxG=NONONO

Surge arrester type DA1-xxG, drawing No DA1-xxG-NONONO

Wy

11/13

DEY ARG DISTANCE - F57emm otats Ay I SURGE AWRESTER
LGy o I
mE L -l u-i R - MREAT | et
Figure 6




Test report No.: 9301/A/07 EGU - HY Laboratory a.s.
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Surge arrester type DA1
test arrangement under the dry lightning impulse voltage test

Figure 9
Surge arrester type DAl
test arrangement under the wet power-frequency voltage test
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Tyco Electronics Bowthorpe EMP

Test Report

Type DA1

PPR Number PPR-2277

Test Residual voltage tests
Specification |IEC 60099-4 (2006-07) Ed. 2.1

Test Information:

Laboratory CEsl
Date 3/09/2007
External Test Ref A7020275

Report Prepared by M. Gregori

Test Verified by A. Sironi
Test Approved by V. Scarioni
Tyco Approvals:

R&D Manager
Ha ocHoBaHwue un. 2

Brendan Normoyle ot 3371 Date 28/11/2007

LY

Prdd[lcf Mén;gér

Brian McGowan Date 28/11/2007

For further information contact:
Tyco Electronics Energy Division

Bay 1060-109 ’]
Shannon Industrial Estate : [
_Co. Clare, Ireland : E‘;\
Tel:+ 353-61-472885 N L S
Fax: + 353-61-472676 R LY N
Email: mvsurgearresters@tycoelectronics.com f ) \{P‘{

| - N |
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. AT7020275
Test Report CESE

Approved Page 1

Client TYCO Electronics — Shannon ( Ireland )

Tested equipment Polymer—housed metal-oxide surge ammester section type DAI
Tests carried out Residual voltage tests

Standards/Specifications IEC 60099-4 —Edition 2.1 (2006-07)

Test date From July 25, 2007 to July 30, 2007

The resulis reported in this docurnent relate only o the tested equipment,
Partial reproduction of this document is permitted only with the written permission from CESI.

No. of pages 17 No. of pages annexed 23 5
Issue date September 03, 2007
Ha ocHoBaHue yn. 2
Prepared Unit LABORATORIES ot 33111
Verified Unit LABORATORIES
Approved p Area COMPONENTS -
J v
CESI Via R, Rubattino 54 Capitale sociale 8 550 000 Euro Reglét'n:o)r{pre -
Centro Eletirolecnico 20134 Milano - halia interamente versato _,Sezion}a Ordi
Sperimentale Itaflano Telefono +38 022125.1  Codice fiscale e numero " N REA 428
Glacinto Motta spa Fax +39 0221255440 iscrizione CCIAA 00793580150 . ITO0T9398E

http:fherwaer cesidt
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Test Report CESI o

Approved Page 2

Tests witnessed by: -

Identification of the object: Requested

The Manufacturer guarantees that the tested object is manufactured according to the submitted drawing, -
CESI checked that this drawing adequately represents in shape and dimensions the essential details and the parts of the tested (

object.
This drawing, identified by CESI and numbered A7027907 No. 1, is annexed to this document.

The data necessary to permit repetition of the tests are contained in the document matked: ---

- dielectric tests with impulse voltage : peak voltage: +3 %; time parameters: £ 10%

- dielectric tests with impulse current : peak value: +3 %; time parameters: 10 %

- dielectric tests with alternating voltage : voltage (rms): £3 % (
dielectric tests with direct voltage : voltage: £3 % :

The measurement uncertaintics are estimated at the level of twice the standard deviation (corresponding, in the case of normal
distribution, to confidence level of about 95%) and have to be considered as maximum values

Laboratory information

Receipt date of the sample
Ha ocHoBaHwue un. 2
Test location ot 3311 an
CESI testing team

Test laboratory

Activity code

Al0011G
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Approved Page 4

Test object characteristics

type: Polymer-housed metal-oxide surge arrester sections

electrical characteristics (assigned by the client)

TYCO Electronics — Shannon (Ireland )

Manufacturer's name
type DAl
Nominal discharge current T, [kA] 10
Rated voltage— U, [kV] 1,045 x Uref
Continttous operating voltage - U, [kV] (,836 x Uref
Reference current - I¢ [mA] 5,0
Line discharge class 1
Standard rated frequency - [Hz] 50/60
2007

year of manufacture
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View of the test object

Photono. 1

. Polymer-housed metal-oxide surge arrester section

GUNKAL

h 1A

A12671G
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Reference Standard

IEC 60099-4 — Edition 2.1-(2006-07) - Clause 10.8.3
“Metal-oxide surge arresters without gaps for a.c. system”

Test carried out Number of sample tested
Lightning impulse residual voltage test
Switching impulse residual voltage test 3
Steep current impulse residual voltage test
Test object identification
Test object name Identification of test sample (given by CESI)
Polymer- housed metal-oxide surge arrester section RV1-RV2-RV3

Al2651G
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Page 7

Test procedure

The following tests have been carried out on the same three samples

a) Lightning impulse residual voltage test
- wave-shape 820 us

- peak current L=10kA, 0,51, =SkA&21,=20kA

b)_Switching impulse residual voltage test

- wave-shape front time in the range 30us to 100ps, tail time twice the virtual time
- peak current 125 A & 500 A (according to table 4 of the reference standard)

¢) Steep current impulse residual voltage test

- wave-shape front time equal to 1 ps, tail time less than 20 ps
- peak current L=10kA
- note Correction of the inductive error

The inductive error was determined replacing the surge arrester section with a metal part having the same

dimensions and measuring the voltage across the metal part in this condition..

Being the inductive error (peak value) in the range 2% to 20% of the measured residual voltage (peak
value) the correction was applied by substracting the impulse voltage shape measured on the surge atrester

section and the impulse voltage shape on the metal part.

In addition , upon client request, the reference voltage was measured at the reference current

Test result

See relevant pages .
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Residual voltage tests
Lightning impulse residual voltage test.
Test circuit:  A0120
Date:  July 25, 2007
Sample Requested | Charging Oseillogram Current Discharge | Residual Lightnin‘g impulse
current voltage waveshape current voltage protection level
No. kv No. us kA kv kv
0,5 %1, 21,8 04 8,5/19,0 5,00 15,12
RV1 I, 30,5 01 8,8/18,9 10,0 16,10
2,0x1, 45,7 07 8,9/19,0 20,14 17,65
05x1, 21,8 05 8,9/19,0 5,05 14,99
RV2 T, 30,2 02 8,8/18,9 10,07 16,09 17,65
20T, 45,6 08 8,9/19,0 20,20 17,58
0.5x1, 21,7 06 '8,9/19,0 4,96 14,99
RV3 I, 30,0 03 8,8/18,9 10,15 16,08
2,0x1, 45,5 09 8,9/19,0 20,17 17,55
Oscilloscope settings
Requested current sampling division input Attenuation
Hs Vdiv
0,5xT, 0,5 20:10
Current I, 5 1,0 50:10
2 xI, 1,0 50:10
05x1, 1,0 20:5
Voltage I, 5 1,0 20:5 L
2 x1, 1,0 20:5
Notes:
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Residual voltage tests
Switching impulse residual voltage test.
Test circuit:  A0122
Date: July 25, 2007
Requested | Charging . Current Discharge | Residual | Switching impulse
1 ;
Sample current Voltage Oscillogram waveshape |  current voltage protection level
No. A kv No. ps A kv kv
RVI 125 13,2 10 31,0/72,0 131 12,06
500 18,0 13 33,0/71,0 500 12,80 (
125 13,2 11 31,0/72,0 119 12,02 :
12
Rv2 500 18,0 14 33,0/71,0 501 12,81 81
RV3 125 13,1 12 31,0/72,0 123 12,11
500 18,0 15 33,0/71,0 498 12,80
Oscilloscope settings
sampling division Input attenvation
Hs Viiv
(125 A) Current 0,5 10:10
Voltage 20 1,0 20:5
{500A) Current 0,5 50:10
Voltage 0,5 20:5
Notes:
] f_w‘_’__‘___«—ﬁ —— ot \.‘
TR ;
e G APHTATA ;




AT4301G

427

Test Report CESE AT020275

Approved Page 11

Residual voltage tests
Steep current impulse residual voltage test.

Measurement of the inductive error

Test circuit:  A012IB

Date: July 30, 2007

Sample Charging Qscillogram Current Discharge Peak voltage | Inductive etror
voltage waveshape current
No. kv No. us kA v Y
aluminium blocks 35,0, 16 0,95/2,1 10,2 530 2+20 (1)
Oscilloscope settings
sampling division input attenuation
ps Viiv
Current 1 2 x 10
Voltage 1,0 ——

Notes: (1) correction is required

KAL) ;

Qi’;!.ﬁf
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Residual voltage tests

Steep current impulse residual voltage test.

Test circuit:  A0121B

Date: July 30, 2007

Sample Charging Oscillogram Current waveshape Discharge | Residual Steep currfant impulse
voltage current voltage protection level
No. kv No. ns kA kv kV
RVi 34,1 17 10,00 16,93
RV2 34,1 18 0,95/2,1 10,11 16,83 16,93
RV3 34,1 19 10,03 16,73
Oscilloscope settings
sampling division input attenuation
js Vaiy
Current 1 2 x10
Voltage 5,0 --—-
Notes:
'-___r_,.__—ra o ——"—m.

ALI3IG
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Residual voltage tests

Reference voltage test

Test circuit:

Date: July 30, 2007

Sample No. RV1

oscillogram voltage current current current power 3rd harmonic amplitude
No. kV +mA, - mA, MA s W LA
20 6,82 3,10 5,03 1,55 6,54 -
Sample No. RV2
oscillogram voltage current current current power 3rd harmonic amplitude
No. kv +mA, - A, MAms W HA
21 6,78 3,08 5,10 1,53 6,59 T
Sample No. RV3
oscillogram voltage current current current power 3rd harmonic amplitude
No. kv +mA, -mA MA W HA
22 6,77 3,20 5,09 1,51 6,64 .

.’
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Circuit A0120
S Le D
> <} YT
[
sl
Test object | |
T
— Gy |
Nl
]
e T
= r
measuring systems
Impulse generator

No. of stages 1

Cg 4,98 pF
Le 10 pH
s . - Spark-gap
Voltage measuring system,
D - Voltage divider SAGT;, CESI No.11120
~ Electro optical system CESI No.11521/522;
OSsC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.2)
Current measuring system
Sh - Cuirent shunt CEST No.6042; R= 2 m; peak current= 250 kA
- Electro optical system CESI No.11517/518;
OSsC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.1)
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Circuit A0122
S Le D
> <] Fa'a"aval
A
Test object | |
I |
__ G4 | |
= 1 1Y
measuring systems
Impulse generator
No. of stages 1
Cg 2,49uF
Le 120 pH
S - Spark-gap
Voltage measuring system.
D - Voltage divider SAGI; CESI No.13027
- Electro optical system CESI No 11521/522
0SC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.2)
Current measuring system
Sh - Current shunt CESI No.6037; R= 20 m{); peak current= 250 kA
- Electro optical system CESI No11517/518
0OsC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.1)

4
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Circuit A0121B
S D
> <1
[
I M|
Test object l [} |
| T |
— Cy — |
I |
| H |
| T |
Sh —1
- 1 2
measuring systems
Impulse generator

No. of stages 1
o 0,500 pF

S - Spark-gap

Voltage measuring system,

D - Voltage divider SAGT; CESI No.11120

0sC - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.2)
Current measuring system

Sh - Current Pearson CEST No.6042; 0,01 Vx A

08C - Oscilloscope type TEKTRONIX TDS 540A; CESI No.13217 (on channel No.1)
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Circuit A0019
D
[ I |

[

R 2

. ; |
. Test object [
G—CD= .
|

| |

| |

PC

":- 1Y Yy
measurirg systems

Power frequency supply

RE - programmable supply type LARCET A.C. Power Source 5000 P.S.; CESI no. 23702-32191
PC - personal computer
T - voltage transformer type SPECIALTRASFOQ; power 30 kVA; voltage 200 V/15-30 kV
Current measuring systemn
R - Current shunt CESI No.31120; R=9414
- Electro optical system CESINo. -- ; attenuation \

0SC - Oscilloscope type SONY TEKTRONIX RTD 710; CESI No.6318

Voltage measuring system \

D - Voltage divider SAGI; CESI No.11120
- Electro optical system CESI No.11521/1522; attenuation 50:5
0O8C - Oscilloscope type SONY TEKTRONIX RTD 710; CESI No.6318
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