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NIPEJNAJOXEHHE
3a yUaCTHE B ,,0TKPHTA” TI0 BHJL IIPOIEJyDA 3@ CKIOYBANE HA PAMKOBO CIIOPA3YMCHHE C IPE/IMET:
,,JJOCTaBKA HA BeNTHIHH 0TBOH epejro Hanpexerne (CpH)“, ped. Ne PPD17-158

J[0: ,,YE3 PASHPEJEJEHVE EhJITAPHST A/,
OT: “BAK-02” 00/

azgpec: rp. CaMOKOB, yII. “XpHCTO Monues” No 7A

tei.: 02/ 978 54 55, daxc: 02/ 992 84 54; e-mail: office @vak- 02 com

Enmnen upentuduxanaoner koa: 131008947,

IIpencrasnaBano ot Meaiino Apanrenos KoHApCKH —~ Y IpaBHTEN

JIune 3a xontaxty: Wsaitno Apanrenos Konspek, Ten.: 02/ 978 54 55, daxce: 02/ 992 84 54,
e-mail: office @vak-02.com

VYBAKAEMHI I'OCHOXH U TOCITIO/IA,

[IpemocTaaMe Ha Bameto BHEMaHMe NPE/UIONKCHHETO HH 33 H3NEBIHCHHE Ha obmecTBEHA
noppuka ¢ ped. PPD17-158 u mpenvet:,Jlocraska Ha BEHTHJIHH OTBOAH CPE/IHO
nanpexenne (CpH)“,

[. Bamozxar CBM H UpPHEMAM U3WCKBAHHATA HA BB3IOXKHTENS, KaTo IPEACTABAM
TeXHHYeCKHTe cherupuranuy ot pasgen Il Ha mOKyMeHTalusTa 33 y4acTHE C IOIBIHCHH
BCHUKHM W3HCKBAHH CTOMHOCTH 73a BCHUKHM I[IO3HIIHH OT IpeaMeéra Ha I[ophukara K
W3MCKBAHHUATA, OIMCAHH B PAMKOBOTO CIIOPa3yMEHHE M IPHIIOKEHUATA KBM HETO,

2. IlpeacTapsv BCHUKM HM3HCKBAHH JAHHH M IOKYMEHTH, TIOCOUEHH B [Ipanokerue 2 0T
HACTOSAIIOTO TEXHHYECKO TNMPE/IOKeHHe. 3alo3HaT CbM ¢ H3MCKBAHETO, Ye IPEACTABCHHTE
JIOKyMeHTH TpsOBa fAa OBJAT Ha OBLIrapCKH €3MK WM C IPEBOJ HA OBJITApCKH  €3MK,
HPHJPYKEHE C OPUrMHAJIHHTE JOKYMEHTH, ¢ H3KIIOYCHHE HA IPOTOKOJHMTE OT THITOBATC
M3MATBAHMS, KOWTO MOTAT JId Ce IIPSACTABAT H CaMO Ha AHTIIHACKH C3HK.

3. 3am03HAT CBM, Ue NPEACTABEHHTE OT HAC TCXHHYECKH JOKYMEHTH (IPOTOKOIH ot
M3MUTAHKS, KATAT03H K JIp.) ¢a HOKA3aTENCTBO 3a JEKJIApPHPaHHTe OT MCH TCXHHYECKH NAHHH
¥ IIapaMeTpH B TEXHUYECKATE CHenHpHKaluy Ha CTOKATA,

4. TloTBBpXJ@BaM, HUe TPEICTaBSHHTE OT HAC CTOKH, OmucaHn B TeXHHYECKOTO HH
NpeIIoKeHHe, e OTTORAPST HA IIOCOUCHHTE OT DB3lOXMTENs CTanjapTd Wil Ha
¢KBUBATECHTHH. B ciyuail, 9e jajleH MaTepHal OTrOBapsd Ha CTAHJAPT, CKBHBAICHTCH Ha
[IOCOYEHHA, C€ 3aIBDKaBaMe Ia IO OTpasWM B OTHENEH JOKYMCHT W Jia IPEACTaBHM
JIOKA3aTENCTEA 34 EKBUBAIGHTHOCTTA Ha 1BAT4 CTAHIapTa.

5. BCHMUKH CTOMHOGTH, NOUBIHEHH R KoloHa ,['apaHTHpaHo IpesaoxeHue” Ha
npunoxenute Tabmuuy or Texuudecku cnenuduKaym oT paspen II oT IoKyMeHTanHATa 32
Y4acTHe, CA TOUHH ¥ HCTHHCKH. )

6. IlpenmaraM Cire/THUAT TapaHIHOHEH CPOK 38 IPCIAraHHTE CTOKH — 24 Mecena / He no-
Manko om 24 meceya /, OT marara Ha TIPUEMO - OpefaBarelieH MIPOTOKOT 3a 110JIyYaBale Ha
CTOKATa OF BH3OMATENS, ,

7. 3amo3HAT CBHM, Y& BHMJIOBETE CTOKH W IIPOTHO3HHTE KOJIHYECTBa 33 JOCTaBKa INe 6',5;_1a'r
HocodueHH oT Brino TIp¥ TIPOBEKIAHE Ha BETPCIICH KOHKYPEHTEH H360p.
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8. IlpreMam konHTeCTRA CBHC CPOKOBC 34 JIOCTABKA Ha CTOKATa, CBIIacHo IIpuimoskenne 3 KBM
HacTosIoTo TeXHHYeCKo NpemIoxXeHue.

9. llpuemam, e B cpok jo (ne nosewe om 14 Onu) oT matata Ha HOATTHCRANE HA
PaMKOBO CHOpasyMeHHe ¢ Branosxmrens, me cxipoua JIOrOBOP ¢ MOCOYCHHAT/TE B OdepTara
MOJM3NBIHATE/H  (RONBABA Ce, aKO YUACHHUKLI e Oexnapupan, we e U3NON36A
ROOUSHBIHUMEN/1).

10. 3anosnat ¢eM, ge 1pH mocinesBama obmecTReHA [OpBHKA ¥pe3 BETPENIeH KOHKYPEHTCH
H300p 3a CKDOTBAHE HA KOHKPCTCH JIOTOBOP, U300PHT HA M3NBIHHTEN HpH OIpenacIsiHe Ha
HKOHOMHYCCKH HaM-H3ro/Hata oepra me Obie HaNPABeH N0 KPUTEpHit , Half-HHCKa 1ena®,
11. 3ano3Har ¢bM, Ye MaKCHMATIHHAT CPOK 3a M3NIBIHCHUE HA KOHKPETEH HOrOBOp Ime OhIe
onpeneneH 0T BpamoskuTens B mokxaHara 3a YYaCTHC IIPH NOCNeRaliaTa oOIIeCTBeHa
HOPBUKA YPE3 BETPEINeH KOHKYPEHTeH n36op.

Hpunosicenus Kor nacmonuomo mexniecko npednocenue: :

1. Texnuuecku usuckeanus u cneyuduxayuy 3a usnonHenye Ha nopvuxkama — pasden IV om
OOKYMEHMAYUAMA 30 Y4ACIIUE — HONBAHEHY HA CoOMBENTHUME Mecma,

2. Hsucxeanu ooxymenmu om Texnuuecku usuckeamus u cheyugurayuy;

'3. Cpoxose 3a docmaska, '
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II. TEXHAYECKH CHOEIMOHUKATIAN M HWINCKBAHHWA HA BLITONKHUTEA 3A
H3ITBbJHEHHUE HA TOPBUYKATA

HauMeHoBaHHe HA MaTepHaia: BeHTHiIeH 0TBOJ MeTaNC-OKCHICH THIT 6e3
wcKpoBH pazpganum, 10 kV, 10 kA, kiac 2

CrkpaTeno HauMenoBanne Ha marepuana (40 suaka): Benrmren orsog ZnO, 10kV / 10 kA / xnac 2

O6aact: B ~ Be3aymuu enektponporojuu irHur CpH Karteropus: 20 — 3amuTa ot
H - Tpaucdopmartopry 110cToBe HPEHATIPEIKCHHS
Mepua exuauma: bpoi Aapuiinn zanacu: Jla

XapaxkTepHCTHKA HA MaTePHAIa:

Metano-okciacH (ZnQ) BeHTHIEH 0TBOA 6€3 UCKPOBH pa3ps/iHHIY, 33 MOHTHPAHE HA 3aKPUTO 1
OTKPHTO, ¢ TpaitHo paGoTHO Hanpexenre min 10,8 kV, ¢ HoMuHanen paspsaaed Tox 10 kA, ¢ paspajied
KYAC Ha IRHHATA 2, C HOIHMepHa H30JIAMHORHATa 0OBHBKA, C IIPHHAMISKHOCTH (aKCeCoapH) 3a
CBBP3BAHE MEKIY TOKOBOJEIH JacTH i 3eMs, KondHrypanmara na cTpexute Ha NOJIHMEpHATA
A30J1al{HOHHA 0OBHBKA CHOTBCTCTBAT Ha HauckBauusra Ha IEC/TS 60815-3.

Hsnosspane:
BeHTHIHUAT OTBOJI ¢ TIPCTHA3HAYEH 33 M3IION3BAHE B €NEKTPOPA3IIPESIMTEIHE MPEXH ¢ HOMHHATHO
ranpexenye 10 kV ¢ H3onupana HeyTpana, ChC 2a3eMeHa Ipe3 JrhroracuTensa 606nna neyrpajia,
ChC 3a3¢MCHA MPE3 AKTHEHO CHIPOTHBIICHHE HEYTPala WIlM ¢ KOMOHHHPAHO 333¢MABAHE Ha HEY
pes aproracurenta 600HMHa M aKTHBHO CBIIPOTHBIICHHE.

CrOoTBeTCTBHE HA IPEIUIATAHOTO HILEIHE ¢hC CTAHTAPTH3ANIIONHHTE IOKYMEHTH:
BeHTHaHUAT 0TBOA TPAORA Ja OTTOBAPS HA IPHIOXKUMHTE OBITaPCKH H MEX/YHAPOJHHM CTaHIdPTH,
BIJIIOUMTE/HO Ha MOCOYEHUTE TI0-HONY H Ha TEXHUTE BAHIHH H3MEHEHHMS H IONPABKH HIIH
CKBUBAIIEHTH:

¢ LJIC EN 60099-4:2014 ,,Bertuinuu orsonu. Yacr 4: MeTanooKcHIHE BEHTHIIHH OTBOJH Oe3
PaspSIHHIM 38 eIeKTPHUICCKH CHCTeMH 3a TpoMeruBo Hanpexerne (IEC 60099-4:2014)”; u

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

M3nckBaHng KbM JOKYMCHTANHATA H H3INHTBAHHATA:

Ne Ipunoxenne
o HanMmeHnopanie Ne
pel (1| TEKCT)
1. | Touno oGo3zraveHHE Ha THIIA, IPOU3BOAKTEILL H CTPaHa Ha IIPOH3XOK Ne2.1
(e AZC_15_
[IAZC150)

2. | TexHHUECKO OIMUCAHHE, TapaHTHPaHK apaMeTpU, BOJT-CEKYHIHA Ne2.1
XapakTEePUCTHKa, H3TON3BAHH MaTepHaly B IPHHAUICKHOCTH ’
(axcecoapu)

3. | HeprexH ¢ pasMepH ¥ HaIIBEKEH paspes Ne 2.2

Pedrepenten Ne PPD 17-158
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Ne Iprnoxenne

Iro HanmeHosanme Ne
pen (s Texer)
4. | HIpoTOKONH OT THIIOBH H3NHTBAHHS HA AHTMUACKH Wi GBIrapeku Ne2.3

€3HK, POBENICHH OT HE3aBHCHMa M3IIHTBaTeNHa nabopaTopus —
3aBCPEHH KOTIHS, ¢ MIPHIIOKCH CIIHCEK HA OT/SITHUTE HAMUTBAHKS HA
OBIrapCKH 31K

5. | Cepruduxar/akpenHTatusa Ha He3aBHCHMAaTa H3IHTBATeIHA Ne2.4
"HabopaTopys, TPORENIA THIOBRTE MATHTBAHUSL 110 T, 4 — 3ABEPEHO
Korue
6. | M3uckBanus 3a TPAHCHOPTHPAHE H MAHUIIYJIMPAHE Ne 2.5
7. | UHCTpyKIHM 33 MOHTHPAHE B 38 CKCIIOATAUKS ¥ 00CIyXBaHe Ne 2.5
8. | EkcrutoaTauioHHa ABITOTpalHOCT, TO, Ne 2.6
(20 ron.)

3abenecxa: BeHUxy OpHTHHANEH JIOKYMEHTH Tpsi6Ba Jia 651aT Ha GBIrapcky e3UK HIH ¢ IIPEeBo)] Ha
OBnrapcky e3uk. KaTanozute ¥ H3MHTRATEIHUTE NPOTOKOIM MOTAT 1A GBJaT H caMO HA aHITIHHCKH
€3HK. :

TexuaueckH qTaHBIH!
1. Xapaxkrepuernkn Ha paboTnara cpena

No

o XapaxkTepHcTiKa - Croitnoer

pen

1.1 | MscTo Ha MoHTHpaHE Ha otkpuro/3akpuro

1.2 |MaxkcumManHa OKOIiHa TeMIeparypa +40°C

1.3 | MuHuMaNHA OKONHA TEMIIEPATyYpa Munyc 25°C

1.4 | OrHocurensa BIAKHOCT Jo 100 %

1.5 |Hammopcka BucounHa Ho 1000 m

1.6 | Jlpyru paGoTHy ycnoBus ' Cermacao T. 5.4.1 or BJIC EN

60099-4 (

~ 2. TlapameTpH Ha eJeKTPOpa3lpeseMTETHATA MPEKa

Ne

mo HHapamernp CroifinocT

pen

2.1 |HomunuanHO HampeKeHue 10000V

2.2 | Haii-pucoxo HampexxeH#e Ha ChOPBKEHHATA 12000V

2.3 |Haii-Bucoko HanpexeHue Ha CHCTEMATa 10800V

2.4 |HomunajHa vectoTa . 5S0Hz

2.5 |Dbpoit Ha daznte 3

PechepeHTteH Ne PPD 17-158




2.6 |3aseMsBaHE Ha 3BE3AHUA ICHTHD e Ilpes gproracurenta Gobuxa;
o U30JMPAH 3BC3ICH HEHTLD;
e IIPE3 aKTHBHO CHIPOTHBIICHHE;
HIIH
e TIpe3 JibroracutenHa 6o0uHa
KOMOHHHpaHa ¢ aKTHBHO
CHIPOTUBIICHHE.
2.7 | MaxcuManHa cCTOHHOCT Ha BPEMEHHUTE
IpeHAlIPEesKeH s (IIPH 36MHO cheiuHense) /
MaKcHMaIHa MPOALIKHTEIHOCT Ha BPpeMCHHHTE
IIPeHATIPEXKEHHES:
2.7a | saseMABaHe 1pe3 Jbroracuresiba 600KHA; HIH 11,8 kV/2 vaca
H30THpaH 3BE37ICH ICHTEP
2.7b |3a3eMsaBaHE Mpe3 aKTHUBHO CHIIPOTURICHUE; HIH 10,8kV/3's
Ipe3 xeroracuTeNHa 600MHa KOMOMHHpaHA C
AKTHBHO CBIIPOTHBIICHUE
| 2.8 |Hsonanuonuo HugBo: -
( 2.8a | OBsmeno M3J(BPKAHO MBIIHHEBO HMIIYJICHO 75kV
HATIpeXEHUe (BEPXOBA CTOHHOCT)
2.8b | O0aBeHO XpaTkoTpaiHo (1 min) H3LBPXKAHO 28 kV
HATIPEKeHUe ¢ npoMuIirena yecrora (50 Hz)
(edpexriBHA cTOHHOCT)
2.9 | Tox Ha KbCO CHEIMHEHNE B MACTOTO HA MOHTHpaHe 1S kA
Ha BCHTHIIHHS OTBOZ - MaKCHMaJeH TOK IIpH
Tpuda3HO KHCO CHENHHEHHE
3. Cehp3BaHe B CHCTEMATA H 3AIMHTABAHH ChOPBKECHH
Ne
1o Haumenonanue ) H3nckBane
pen
3.1 | Ceop3BaHe B cHCTEMATa Mexnay daza 1 3emia
3.2 | ammraBaHy CHOPHIKEHHS e Pasznipenenurenu Tpanchopmaropu 10/0,4 kV,
( CBBP3aHHM JIUPEKTHO KBM BB3JYITHA €IEKTPOIIPOBOJIHA
munust (BJI) unu upes npuckeannesa koM BJI xabenna
JIHHHS,
¢ xabenuu rEuK 10 kV;
© BXOJIOBE Ha pasIpeieTmTeNIHuTe ypeaon;
e KPV B enerazopa uzonauronHa cpena (GIS)

4. Texumuaeckn XapaKTepHCeTHRH

N I'apauTupano
1o XapaxkrepHcTRKA Hznckpane
NpeVI0sKEHITe
pex
4.1 |O6sBeHO M3TBPXKAHO HAIPEXKEHHE IPH min 75 kV 120kV
armMochepHu npeHanpe:xenus 1,2/50 ps
4.2 | O0speHO H3ABPKAHO 1 min HAPEKEHHE C min 28 kV 46 kV
npomunreHa yecrota S0 Hz npu Mokpa nzonanus
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4.3 | Huso na yactmunure paspsym apu 1,05 U, max 10 pC 10 pC
4.4 | Matepua, oT KOiTO ¢ H3paboTEeHO HETHACHHOTO Zn0O Zn0O
CBIIPOTHBJICHHE (BAPHCTOPA)
4.5 |Marepuai, oT KoiiTo e u3paboTcHa H30NallHOHRHATA TTomamep ITomumep -
obBHBKa Cunnkonon
KayuyK
4.6 |Marepuan, ot KoHTO ca u3paboTeHn Hepoxpnaema Hepwxnaema
IPHHAIEXHOCTHTE (aKCECOapHTe) CTOMAHA cToMaHa
4.7 | Skocr Ha OIBH min 1 kN 1 kN
4.8 |SIkocr Ha yCyKBane min 50 Nm 50 Nm
4.9 |sxocr Ha OrbBaHe min 200 Nm 250 Nm \
5. Hpnaapaexunocru (akcecoap)
Ne %
o Hanmenosanne Hianckpane APAHTHPANO
NpeUIoKeHHe
pen
5.1 | Axcecoapw 3a IPUCHEAHHABAHE HA BCHTHIIHUSA Pesboru Pesbosnr
OTBOJT KbM TOKOBOJICIIH YACTH H KBM CHEAUHCHHUS ChEIMHEHHS
3a3¢MUTEHHS KOHTYD (IumHITKH) © (LHIIKK) ©
pe3da M12, pe3ba M12,
CBOPBIXEHH CBOPBKEHH
CBhOTBETHO C JIBE | CHOTBETHO C
TallKy o 1Be IBe Talikd |
TIOJIJIOKHA JIBE TIOMIOKHI
maiibn u maibu u
CpeZCcTBa cpelly CpencTBa
CaMOOTBHBaHE cpemry
CaMOOTBHBAHE
5.2 | BeamoxHoOCT Ha pe3boBUTE CheIRHEHNS 32 Ha Ha
MIPHCHE/MHABAHE Ha JBE KabenHu 00yBKY
6. Texumeckn napamerpu
No
I'apanTupano
1o Hapamersp Hsucksane
IpeNT0KeH e
pel
6.1 |Tpaitro paGotHo Hanpexenue, Uc min 10,8 kV 12,7kV
6.2 | Obseeno nanpexenne, U, min 13,5kV I5kV
6.3 |HomunaneH paspsjen 1ok, I, ( 8/20 ps ) 10kA 10 kA
6.4 |Crmoroxor uMmyJic (4/10 us) 100 kA 100 kA
6.5 |Paspsnen xiac Ha IHHHEATA 2 2
6.6 | YCTOoHYHBOCT Ha TOX Ha KBCO CheIHHEHHIC min 20 kA/0,2 s 20kA/0,2 s
6.7 | OcrarbyHO HAIPEKCHHE IPH HOMHUHAICH Pa3psileH max 42 kV 42 kV
TOK I, Ures
6.8 | YcTolunBOCT Ha NPOIBIKATEIEH TOKOB HMITYJIC min 250 A/2000 | 500 A/2000 us
us
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6.9 | CroiiHoCT Ha BPEMEHHHTE LIPEHAIIPEKEHUSE i _
cprnacHo npmioxenue D na bJ[C EN 60099-4:

6.9a |C IpORXBIKUTENHOCT 3 8 min 14 kV 15kV

6.9b |c upogsinxurenHoct 100 s min 13 kV 14 kV

6.9¢ |c mponsmxurenHoct 7200 s min 11,8 kV 12,5kV

6.10 | UzonanmoHHO pa3CTOSHME 110 TOBBPXHOCTTA min 370 mm 555 mm

6.11 |Bucounna Oe3 akcecoapHTe 34 NPUCHEIUHABAHE max 350 mm 231 mm

6.12 | Terno, kg Jla ce mocouu 1,8 kg |

HapmMenoBaHHe HA MATepHANa: BeHTHICH OTBOJ METAI0-OKCH/IEH THIL 63
HCKpoBH paspsyHELH, 20 kV, 10 kA, xnac 1

CpKpaTeHo HAIMEHOBARKE HA MaTepuana: Benrmien otsoft Zn0, 20 kV / 10 kA / xtac 1

( * D@aact: B — Be3ayman enektponposoany nuaun CpH Kareropus: 20 — 3ammuTa ot W
H - TpanchopMaTOpHH HOCTOBE TOpEHANPEKEHHA ¥
Mepna exuaana: bpoi Apapuiinu 3anacn: Jla RN

XapakTepHCcTHKA Ha MATEPHAJIAL

Merano-oxcunen (ZnQ) BenTivies 0TBOA 6€3 HCKPOBH PaspsTHUIH, 32 MOHTHPAHE Ha 3aKPHTO 1
OTKPHTO, ¢ Tpaitao paGoTHo Hanpexerue min 21,6 kV, ¢ HomMuHaleH paspszes Tox 10 kA, ¢ pazpsjieH
KIIac Ha THHUITA 1, ¢ TOMMMepHa H30)IaloHuaTa 0OBHEKA, ¢ IPHHAIEKHOCTH (AKCeCOapH) 3a
CBBP3BAHE MEXKTY TOKOBOICIIH 9acTd 1 3ems. Kondurypanusira Ha CIPEXUTE Ha I0IMMEpHaTa
W30/IAIMOHHS 06BYBKA CHOTBETCTBAT Ha wauckpauuara Ha IEC/TS 60815-3.

HManom3Bane:
BeHTHIHAST OTBOJI € IPENHA3HAYEH 32 H3ION3BAHE B €NICKTPOPA3NIPE/IeHTCIIHE MPEXKH C HOMHHAIHO
Hanpexenre 10 KV ¢ n3onupana HeyTpana, Che 3a36MEHA [IPe3 ABroracuIelHa fobuna HeyTpana, Cee
3a3eMEHA IPE3 AKTHBHO CHIPOTUBICHAE HEYTPaa HITH ¢ KoOMGHHMPAHO 3a3eMIBAHE Ha HEyTpanara npes
(  1eroracutenHa GoGHHA ¥ AKTHBHO CBIPOTHBICHHC B paifony ¢ UHTCH3MBHOCT HA MBIIHHEHOCHATA
 pettroct 1o 100 gaca rojMuIHo.

ChOTBETCTBHE HA HPE/UIATAHOTO H3/ielIHe ChC CTAHXAPTHIAUHOHHHTE JOKYMEHTH:
BeHTHITHAAT OTBOJ TPs0Ba JIa OTroOBaps Ha IPHAMKHMATE OBIrapeKy U MEXIyHAPOIHH CTaH AP TH,
BKIIOUHTENHO Ha MMOCOYCHHTE II0-/I0JIY H HA TEXHUTE BaNHIHHE U3MECHCHHS M MOTIPaBKA WL
CKBUBAJICHTH:

e BJIC EN 60099-4:2014 ,Bentunnn orou. Yact 4: MeTan0OKCHIHY BEHTHIHH OTBOJIH Ges
DPA3PSTHAIIH 38 CIEKTPUIECKH CHCTEMH 3a IIpoMensuB0 Hanpexenue (IEC 60099-4:2014)”; u

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”.
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ManckBanusg KbM DOKYMEHTANHATA M H3IHTBAHNATA;

No
IIpunoxenie Ne
o Hanmenosanme [zmm Texer)
pen
1. | Touno o6o3naueHnre Ha THIE, IIPOR3BOIMTENS H CTPAHA HA Ne 2.1
IIPOH3XO0]] (tam: AZBD_27
/AZBD270)
2. | Texmmgecko omucanye, rapaHTHPAHH IAPAMETPH, BOIT-CEKYHHA Ne 2.1
XapaKTEePHUCTHKA, H3MOJI3EAHN MaTePHaIl U MIPHHA)(IEKHOCTH
(axcecoapm)
3. | UepTexw ¢ pasMEpH H HajUIBKEH paspes Ne 2.2
ITpoTOKONH OT THIIOBH H3NUTRAHHSA Ha AHTIIMHCKH WM Obarapcku Ne2.3
C3HK, IPOBEACHH OT HE3aBHCHMA M3ITUTBATENHA NTabopaTopus —
3aBEPCHH KOIMA, C MPHIIOKEH COHUCHK Ha OTAESIHUTE HAIUTRAHES HA
OBITapCKH €3HK
5. | Ceprudukar/axpenunranys Ha HE3aBHCHMATA H3NMHTBATE/IHA Ne 2.4
nab0paTOpHs, IPOBENA THIIOBHTE H3UMTBAHHUS TIO T. 4 — 3aBEPEHO
Komme -
6. | M3ucKBanms 32 TPAHCIOPTHPAHE H MAHHIIYTHPAHe Ne 2.5
WHuCTpyKnuu 3a MOHTHpAHE M 3a SKCIUIOATALNA 1 00CIyKBaHe Ne2. 5
8. | ExcnnoaraunoHHa IBIT0TPaiHoCT, roj1. No 2.6
(20 rox.)

3abenesicra: BCHYKH OPHTHHANHEY JOKYMEHTH Tpa6Ba 1a ObaaT Ha OBITAPCKH €3HK MITH C OpeBol Ha
Omirapceku esuk, Karanosure u mamurearenuTe IIPOTOKOJIH MOTaT J1a OBJAT ¥ caMo HA aHTTHHCKH

C3HK.

TexauuecKkH TAHHN?
1. XapakTeprcrika Ha paboTrara cpeia

Ne

oo Xapakrepucruika Croitnocr (

pen

1.1 |Mscro Ha MOHTHpAKE Ha oTkprTo/3axpuTO

1.2 | Makcumalsa OKOJHa TeMIepaTypa +40°C

1.3 | MuEAMaNHa OKOJIHA TEMIEEPATYPA Munyc 25°C

1.4 | OTHOCHTENHA BIIAXKHOCT Ho 160 %

1.5 |HagMopcka BHCOYHHA Ho 1000 m

1.6 |VETeH3WBHOCT Ha MBIIHMEHOCHATA NSHHOCT Ho 100 gaca rogunmo

1.7 | Jpyru paborhu ycaoBus : Ceriacuo 1. 5.4.1 ot BJIC EN
60099-4

2, JlapamMeTpu HA eIEKTPOPASIPEIEIHTENIHATA MpeEKA
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o IfapaMeTsp Croiinocr

pea

2.1 | Homunanso Harpexenue 20000V

2.2 |Haii-BuCOKO HarpekeHHe Ha CHOPEKEHHUATA 24000V

2.3 | Haii-BHCcOKO HampexeHHe Ha cHcTeMAaTa 21600V

2.4 |HommHanHa uecTOTa 50 Hz

2.5 |Bpoit na dasure 3

2.6 {3azemspanHe Ha 3BE3JHHUA LCHTHDP e [Ipe3 geroracurenna 606uHa,

¢ H30JIMPaH 3BE3JIEH LICHTEP;

¢ IIpe3 aKTHBHO CHIIPOTHBIIEHUE;
HIIH

* Mpe3 Abroracutensa 600uHa

I{OM6HHHpaHa C aKTHBHO
CBIIPOTHBIICHHE,

2.7 {Maxkeumanna cTofHOCT Ha BPEMCHHHTE
NpeHalpexeHus (IIPH 3eMHO cheuierne) /
MAKCHMAITHA IPOABIKATCIIHOCT HA BPCMCHHHTE
IIPEHANPEKCHHU:

2.7a |3a3zeMsaBaHe Hpe3 ABroracHTeNHa 600MHa; HITH 23,7 kV/2 qaca
H30JpaH 3Be3JICH LEHTHD

2.7b |3azemsBaHe Hpe3 aKTHBHO CHIIPOTHBICHHUE; KIIK 21,6 kV/3s \\j
Ipe3 ABroracuTenHa 600MHa KOMOMHHpaHa ¢
AKTHBHO CHIIPOTHUBICHHE

2.8 | M30nanMoHHO HHBO: -

2.8a | O6aBEHO H3IEP/KARO MBIIHEEBO HMITYJIICHO 125kV ™~
HanpexeHHe (REPX0Ba CTOHHOCT)
2.8b | O6aBeHo KpaTkoTpaiHo {1 min) U3BPKAHO S0kv

Harnpexenue ¢ npoMuiniena yectora (50 Hz)
(edexTHRHA CTOHHOCT)

2.9 | Tok Ha KBCO CHEIMHEHHE B MICTOTO Ha MOHTHpPAHE 15kA
Ha BEHTHIIHIS OTBOJ - MAKCHMAIIEH TOK IIPH
TpudazHo KbCO CHEHHCHUG

3. CB’BI)BBaHe B CHCTCMATA H 3AIIHTABAHH ChOPBACHIA

Ne

o HanmenoBanne Hsucksane

pen :

3.1 |CpmbpaBale B cUCTEMATA Mexay (aza 1 3ems

3.2 | 3amuraBaHy CHOPEKEHHS e Pasnipeienurentu Tparchopmaropu 20/0,4 kV,

CBLP3aHM JMPEKTHO K'BM BE3IYLIHA €NEKTPOIPOROJ(HA
nuaug (BJI) win 4pes npucsennHeda keM BJI xabenna
JIHUS,

o kaGemmu uEmn 20 kV;
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°© BXOZ0BE Ha pasnpe/ielHTensuTe ypenou;
e KPY B enerazona usonarmonna cpeja (GIS)

4. TexHHYeCKH XapaKTePHCTHKH

Ne
TI'apanrnpauno
no XapakTepuceraka Hznckpane
TPETOKeHITE
pen
4.1 | O6ABCHO U3J(BPXKAHO HAPEKEHHE IPH min 125 kV 150 kV
arMochepHH TIpeHanpexerus 1,2/50 ps
4.2 | Obspeno m3abpxano 1 min Hanpexenue ¢ min 50 kV 56kV
npomuniena yecrora 50 Hz npr Mokpa uzonanus
4.3 |Hmeo Ha JacTHUHHTE pazpsau upu 1,05 U, max 10 pC 10 pC
4.4 | Marepua, ot xoitro e u3paboTeHo HEIHHEHREOTO Zn0 Zn0O
CHIPOTHBIIEHUE (BapHCTODA)
4.5 |Marepuan, o koitro e #3paGoTeHa H30IALHOHHATA Ilomamep Iomumep -
0OBHBKA CHIMKOHOB
Kay4qyK
4.6 |Marepuan, oT xoiiTo ca m3paboTenn Hepwxaaema Heprxpaema
MPHUHAJIIEKHOCTATE (aKCECOAPHTE) CTOMaHa CTOMAaHa
4.7 |xocr Ha OIBH min 1 kN I5kN
4.8 |Axocr Ha ycykBaHe min 50 Nm 70 Nm
4.9 |SIxocT Ha OrEBaHe min 200 Nm 350 Nm
5. llpunagae:knocT (arcecoapH)
Ne
I'apauTnpano
no HaumeHoBanne HM3nckpane I Ennomg e
pex P
5.1 | Axcecoapu 3a NpUCHCAMHABAHE HA BEHTHIHHA Pesborn Pe3boru
OTBOJT KBEM TOKOBOJIEUH YACTH H KbM ChCOUHEHAS CHENHHCHU
3a3eMUTENHUA KOHTYP (imunKy) ¢ (MImAnKy) ¢
peszba M12, pesba M12,
CHOPHKEHH CHLOPTHKCHH
CBHOTBETHO C JIB€ | CBOTBETHO C
ra¥ixy H ase JIBE Tafiky U
TOJIIOKHA JIBE TIOJIIOKHH
mafibu u miafidn u
CpeJICTRA CpPELy cpeacTea
CaMOOTBHBaHE cperny
CaMOOTBUBAHE
5.2 |Bm3MoxHOCT Ha pe3OOBHTE CLCIHHEHNSA 3a Ha Ha

IPUCheIHHABAHE Ha Be Kabenuu o0yrKu




6. TexnntecKH napaMeTpH

Ne

o Ilapamernp Mzncxpane Taparcripano
per NpeIIoKeHIe
6.1 |Tpaitno paGotHo Hanmpexerue, Ue min 21,6 kV 22kV

6.2 1006sreno nanpexenue, Uy min 27 kV 27kV

6.3 | Homunanen paspsyier Tox, I, ( 8/20 us ) 10 kA 10 kA

6.4 | Cumnoroxos uMmyic (4/10 ps) 100 kA 100 kA

6.5 |Paspsized xinac Ha JIMHUATA | |

6.6 | YCTOHYHBOCT Ha TOK HA ¥bCO Che/HHEHNE min 20 kA/0,2 s 20kA/02 s
6.7 | Ocrarh4Ho HapexeHHe 1P HOMUHAIICH pa3psIcH max 80kV 76,6 kV \

TOK I, Upes
6.8 | YcToHUHBOCT HA NPOJIBIDKHTENEH TOKOB HMITYIIC min 250 A/2000 | 250 A/2000 ps
1S
6.9 |CroliHoCcT Ha BpeMEHHHTE IIPEHANIPEIKEHHA ) )
chriracro npunoxenre D na BJIC EN 60099-4:

6.9a |c upogsinxurensoct 3 s ' min 28 kV 31kV
6.9b |c upoxemxurenuoct 100 s min 25 kV 253 kV
6.9¢ | c npogwmxuTenHocT 7200 s min 23,7 kV 24 kV
6.10 | M3onanuoHHO pa3crogdHie 0o IOBPXHOCTTA min 540 mm 750 mm
6.11 | Bucouuna 6e3 akcecoapuTe 3a NPHUCHEIHHABAHE max 350 mm 270 mm
6.12 | Termo, kg Ha ce mocoun 2,7kg

Hanmenopanie HA MaTepHaJas BentHieH OTBOM, METAIO-OKCHIIEH THIT be3

KHCKpoBH paspsyiauiy, 20 kV, 10 kA, kmac 2

ChKpaTeHo HAMMEHOBAHNE HA MaTepuana: Bentunen otsox ZnQO, 20 kV / 10 kA / xnac 2

O6uacr: B — Beanymnu enexrporposonsu nuanu CpH

Mepna ejununa: bpoi

H — TpanchopMaTopHH IIOCTOBE

XapakTepHeTHKA HA MaTepHaaa:
Mertano-oxkcuaeH (ZnO) BeHTHIEH 0TBOJ 6€3 MCKPOBH pasps/(HHIH, 32 MOHTHPAHE Ha 3aKPHTO H

OTKPHTO, ¢ TpaliHo paGoTHo Hanpexenue min 21,6 kV, ¢ HoMunanex paspaneH Tok 10 kA, ¢ paspsyen

Kareropms: 20 — 3anuta ot

IIpeHanpeKCHRA

Asapuiinn 3anacu: [a

KJI&C Ha JIMHUSTa 2, ¢ MOJAMEPHA H30JIAHOHHATa OOBHBKA, ¢ IPUHAVIEKHOCTH (aKcecoapH) 3a
CBBP3BAHE MEXY TOKOBOJIENH yacTh 1 3eMA. Kondurypanusra Ha cTpexuTe Ha NOJMMEpPHATA
H30JAIHOHHA 00BHBKA CHOTBETCTBAT Ha H3ucKBaHKMATa Ha IEC/TS 60815-3.

Hanomzpame:

BeHTHIRHAT OTBOJ ¢ PEAHa3HAYEH 32 H3MOJI3BaHE B SJEKTPOPA3NPEACTHTECIHE MPEKH ¢ HOMUHAIHO
ranpexenne 20 kV ¢ m3onupana HeyTpana, ChC 3a3eMeHa Ipe3 jJbroracHTenna Oo001Ha HeyTpana, Che
3a3eMeHa IIPe3 AKTHBHO CHIPOTHRIJCHHE HEYTPaNa MM ¢ KOMOMHIpaHO 3a3eMABaHe Ha HEyTpanara 1pes
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Abroracutenta 606MHA ¥ aKTHBHO CBUPOTHBIEHHE B PaHOHH ¢ HHTEH3MBHOCT HA MBITHHEHOCHATA
neitrocr Haz 100 gaca rojumHo uH ¢ npeobiaasa Opoii norpebuTeNH ¢ IOBUIIIEHH M3HCKBAHUS 33
OCHT'YPEHOCT Ha eJIeKTPOCHAOAIBAHETO,

CroTBeTcTBHE HA IIPEIIATAHOTO H3XEIHE CHC CTAHIADTH3AHOHHITE JOKYMEHTH:
BeHTHTHHAT OTBOX TPAOBa ia OTrOBAPS HA IPHICKHUMUTE GHITapeky B MEXKIYHAPOIHHA CTAHAPTH,
BKJIFOYHTEIHO Ha OCOYCHHTE MO-J0JTY M HA TEXHHTE RAIM)(HH H3MCHEHHS M TIOTIPABKU MIIH
CKBHBAIICHTH:

o BJIC EN 60099-4:2014 ,,Benrunau orsonu, Yact 4: MeTanoOKCHIHA BEHTHIIHE OTBOLH €3
PaspsTHUILHE 32 CICKTPHYECKH CHCTEMH 3a MpoMeHIBo Hanpexenue (IEC 60099-4:2014) ”; u

e TEC/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”.

HanckBanus KM JOKYMEHTANHATA B H3INHTBAHAATA:

Ne
IHpunoxenne No
no Haunmenonanre Ime Texer)
pen .
N 1. | Touso o6o3naveHne Ha THIA, IPOUIBOAMTENS H CTPAHA Ha Ne 2.1 (
TPOM3XOL, ' (rmi: AZC_29_
[AZC270)..

2. | Texuugecko OMUCaHNE, TAPAHTHPAHH TIAPAMETPH, BOIT-CEKYHIHA Ne21
XapaKTCPUCTHKA, H3II0/I3BaHH MAaTePHAIIH H IPHHALICKHOCTH ' \
(axcecoapu)

3. | UepTexu ¢ pa3MepH U HaJIEXeEH pazpes Ne 272

4. | IIpoToKONH OT THITOBH HIMUTRAHMS HA AHMIHHCKY MIH GBITapcKy Ne2.3
€3MK, TIPOBE/ICHHU OT HE3ABHCHMA H3IHTBATeNHa JlabopaTopus —
3aBCPEHH KOIIHH, ¢ IPHIIOIKEH CIIHCHK HA OTACTHATE W3IHTBAHUS Ha \
OBIrapCKH ¢3HK

5. | Ceprrdukar/akpeauTalys Ha HE3aBHCUMATA H3MHTBATCITHA Ne24
nabopaTopus, POBLIIa THITOBHTE H3MUTBAHUS 110 T. 4 - 3aBEpeHo
KOIIHE
Haucxpanug 3a TPaHCIIOPTHPaHE M MAHMITY THpaHE Ne 2.5

‘ 7. | MHCTpYKIEH 32 MOHTHPAHE M 34 eKCIDIOATAIMA H 06CIyKBaHe Ne 2.5 (

8, | ExcImoarannonHa JBIroTpaidnoct, roj. : Nel6

(20 rox.)

3abenescka: BeHUKs OPHTHHAIIHE JTOKYMGHTH TPA6Ba J1a OBAaT Ha GHIFAPCKH e31K HIIH C IIPEROJ[ Ha
Opnrapexu esuk. KaTamosure U H3IHTBATENHHUTE IPOTOKOIH MOTAT fa AT H caMo Ha aHCIICKH
e31K.

TexHHIecKkH JAHHH!

1. XapakrepreTHKH Ha paGoTHATA cpeAa

No
mo XapakrepHeTHka CroftHocT
pel
1.1 | Mscro Ha MOHTHpaHE N\ ' Ha otrprTOo/3akpuTo
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HA BEHTH/IHHA OTBOJ( - MAKCHMAJICH TOK MPH
TPH(PAIHO KBCO CHEIHICHHE

1.2 |MakcuManHa OKoJIHA TeMIIEpaTypa +40°C

1.3 |MunuManHa OKOJIHa TEMIEPATyPa Munyc 25°C

1.4 | OTHOCHTENHA BIAXHOCT Ho 100 %

1.5 |HapMopcexa BHCOUHMHA Jo 1000 m

1.6 |HaTemsnBHOCT HA MBIHHCHOCHATA JeHHOCT Hap 100 9aca rogaimHo

1.7 | Jpyrz paGoTHH ycnoBus Crrmacho T. 5.4.1 ot BJIC EN

60099-4
2. IlapaMeTpH HA eJICKTPOPAZNPENETHTEHATA MPEXa

Ne

1o Ilapamersp CroltHoCT

pen

2.1 |HomuHanHo HanpexeHHe 20000V

2.2 | Haii-Bucoko HanpexeHHe Ha ChOPBKEHUAATA 24 000 V

2.3 | Haii-Bucoxo HampexeHHe Ha CHCTEMAra 21600V

2.4 |HomuHaNHA YecTOTa 50 Hz Q

2.5 .| Bpoii na pasute 3 \

2.6 |3a3eMsaBaHe Ha 3BE3HHUA LIEHTEHP » Ilpes peroracurenna GobyHay

* W30JIHpPAH 3BE3JICH LIEHTDHD;

¢ IIpe3 aKTHBHO CHIPOTHBIICHHE;
HITH

e IIpes Jbroracurenta 0o0uHa
KoMOHHHPAHA ¢ aKTHBHO
CHIIPOTHBRIIEHHE,

2.7 |MaxkcuManHa CTOHHOCT Ha BpEMEHHHTE \\
npeHanpexeHus (1P 3¢MHO cheIHHeHNE) / \
MaKCHMAIHA TIPONEIKATEIHOCT HA BPEMEHHHUTE '
[PCHATEKEHHS:

2.7a |3aszemsBane mpe3 pproracutenta 6o6uHa; AIH 23,7 kV/2 1aca
F30ITHpaH 3BE3JieH LeHThP

2.7b |3asemsiBade ripe3 aKTHRHO CHIIPOTHBICHUE; HIIM 21,6 kVi3s
npes grroracurtenda Gobrna KoMOHHHpaHa ¢
AKTHBHO CBHIIPOTHRIICHIE

2.8 | Mzomanmuonno HHUBO: -

2.8a | Ob6ABEHO H3ABPKAHO MBIHHERO HMILYJICHO 125 kV
HaIpexeHue (BhpxoBa CTOHHOCT)

2.8b | Obaseno kpatkeTpaiiHo (1 min) H3ABPKAHO 50 kV
HalpexeHue ¢ npoMunieHa yecrora (50 Hz)
(etbexTrBHA CTOHHOCT)

2.9 |Toxk Ha KBCO CHEAMHEHUE B MACTOTO HA MOHTHPAHES 15 kA
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3. CB’bpSBﬂHe B CHCTCMATA M 3aINATABAHI ChOPLKCHNNA

Ne

o Hanmenopanue Hsuckpane

pen

3.1 | Cabp3sane B cHCTeMaTa Mexny daza u sems

3.2 |3amuraBany chOpEKEHAS ¢ Pasnipenenmarennn Tpanchopmaropn 20/0,4 kV,

CBBP3aHH JUPEKTHO KbM BL3IYNIHA €IEKTPONPOBOIHA
nunus (BJI) unu upes npucteminena kM BJT kabemna
JIMHU,

e xabenman uHuE 20 kV;

© BX0JI0BS Ha PasUPENeIMTCIHITE YPeaoH;

¢ KPV B enerasora u3onauponua cpena (GIS)

4. TexHHYECKH XapaKTePHCTHRH

Ne I'apanrnpano
HO Xapaxkrepucraxa H3nckpane
OpeINoKeHH
pen
4.1 | ObsBeHO H3LBPKAH0 HATIPEKEHHE TIPH min 125 kV 150 kV
atMocdepHn npeHaupesxenns 1,2/50 ps
4.2 | ObgBeno u3xppikaHo 1 min Hanpexesne ¢ min 50 kV 56kV
npomuninena yectota 50 Hz npu mMoxpa r3onamus
4.3 | Hupo Ha wactaunure paspauu npu 1,05 U, max 10 pC 10 pC
4.4 | Matepuai, oT K0iT0 € H3paboTeHO HETHHERHOTO Zn0 Zn0
CBIIPOTHBIICHHE (BapHCTOP)
4.5 [Marepuai, oT KOHTO € u3paboTeHa N30 IaHONHATA Tonmamep Iommep -
obBHBKa CunuxoHon
Kay4yK
4.6 [ Marepuar, oT KOiiTO ca H3paboTeHu Hepwxnaema Heprxnaema
UPHHAIIEKHOCTHTE (AKCECOAPHTE) CTOMaHa CTOMAHA
4.7 | Skocr Ha onBH min 1 kN 1 kN
4.8 | xocrt mHa ycyksane min 50 Nm 50 Nm
4.9 | xoct Ha orspane min 200 Nm 250 Nm
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5. IlpunajuiexkHoeT (aKcecoapm)

Ne

CHLOTRBETHO C JIBE
rafikH M Jige

e HanmenoBanune H3ncksane I'aparTuparo
pes TPEVI0KCHIE
5.1 | AxcecoapH 3a TIPHCHLEIHHSABAHE HA BEHTHITHHS PesboBn Pesboru
OTBOJ{ KBEM TOKOBOJIEIITH YACTH H KbM CHCOUHCHHSA CHECIRHCHAS
3a3eMHUTCIHHAS KOHUTYD (IraiKe) © (LIOMIKK) ¢
pe3ba M12, pezba M12,
CBOPHKEHH ChOPBHKEHH

CBOTBETHO C
JBe raiki 1

TIOJVIOKHHE JIBE IIOJUIOKHHA
uraitbu u nrafibu u
CpPEACTBA CpEIy cpencTsa
CaMOOTBHBAHC cpery
CaMOOTBHBAHE
5.2 | Bp3MoxHOCT HA pe30OBHTE CHEIUHEHUS 38 Ja Ha
é NIPRCHEIHHABAHE HA JIRE KaOenui 00YRKH
6. TexHuueckn mapaMeTpu
e TapanTupaHo
o Ilapanmersp H3ucksane p p
npetoKeHne
pen
6.1 |Tpaitio paborro Hanpexenne, Uc min 21,6 kV 22kV
6.2 | ObGspeno wanpexenne, Uy min 27 kV 27kV
6.3 |Homunanen paspsiex tok, I ( 8/20 ps) 10kA 10 kA
6.4 | Cunnorokor umnyic (4/10 ps) 100 kA 100 kA
6.5 [PaspajieH Kilac Ha JIMHUATE 2 2
6.6 | VerolumsoeT Ha TOK HA KBCO CHEMHEHHE min 20 kA/0,2 s 20kA/0,2 5
6.7 | OcTaTbuHO HANpeXCHHUES IIPH HOMKHAJIEH pa3psaJieH max 75 kV 75 kV
TOK I, Upes
6.8 | YcroltumsocT Ha POABIDKUTENEH TOKOB uMnyiic | min 250 A/2000 | 500 A72000 ps
us
6.9 | CroiiHocT HA BpeMEHHUTE HPEHAIIPEKEHHS ) )
cbriacHo npunomkenne D na JC EN 60099-4:
6.9a |c IpOABIDKATENHOCT 3 § min 28 kV 28,5kV
6.9b {c npoawsimxuTenHoCcT 100 8 min 26 kV 26kV
6.9¢ |c npopwikrrentoct 7200 s min 23,7 kV 23, 7kV
6.10 | Mz0nanmnoHHO pa3cTOsSHUE 110 HOBBPXHOCTTA min 540 mm 760 mm
6.11 | Bucounna 6e3 akcecoapure 3a IpHCHEMHBAHE max 425 mm 276 mm
6.12 |Termno, kg Ma ce mocouu 2,7kg
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Our experience

With 20 years know-how in the field of Medium Voltage network
protection, DERVASIL designs and manufactures lightning
arresters with zinc oxide varistors and synthetic housings.

Our products

DERVASIL offers:

» A range of latest generation arresters:
5 kA or 10 kA arresters with fault indicator or disconnecior.
Arresters for power follow current breaking.
D.C. voltage arresters. _
DERVASIL arresters do not have internal spark gaps. They
exhibit stable characteristics, with practically constant, very
short response times (30 to 50 ns), and better behaviour under
pollution.
Direct injection of Silicone Rubber ensures both absolute
sealing, exceptional resistance to pollution and excellent
behaviour without explosion in case of short-circuit
They have been tested in accordance with the latest version of
|EC Standard 60099-4.

»» New range of composite insulators: suspension insulators,
tension insulators and support insulators.

Our R & D depariment

DERVASIL has comprehensive calculation and testing equipment
for the design of lightning arresters. Our facilities are available to
customers for specific applications.

Our quality and environmental system

DERVASIL is 1SO 9001 and ISO 14001 system certified.
Our production process is approved by EDF and incorporates all
routine tests required by IEC Standard 60099-4.




Pelymenic &i

Direct injection of Silicone
Rubber over

the internal module.

This ensures both sealing
of the varistor/tube
interface and the geometry
of exfernal insulation to
guarantee length of
leakage distance.

Filled Twihe

Polymeric Glass Filled
Tube, upsized greatly to
withstand service and
mounting mechanical
strength requirements.
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Use of Silicone Rubber:
® The stability of the $iO
molecule gives to
Silicone Rubber excellent
inherent resistance to UY
radiation, pollufion and
flame without the need
for of special additives.
e When new, Silicone
material is already very
hydrophobic. It has
moreover the property of
restoring this
hydrophobic
characteristic after strong
electrical discharge
activity due to salt fogs
and pollution.
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The contacts between
metal oxide varistors are,
provided by spring NS
washers, which are
specially designed to
distribute lightning current
impulses on the varistor
surface and to increase
arrester energy capability.

Identification and
fraceability ensured by
engraved marking.

TR o ey R i

s e o e -

Substantial connecting
electrodes to fix power arc
feet during internal short-
circuit and thus to avoid
arrester breaking down.
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AZin | EZB IAZG series: AZBD | EZBD series:

Zine oxide varistors are connected in series with aluminium elecirodes

This guide provides recommendations for selection and application
of DERVASIL lightning arresters to be used for overvoliage protection.

DERVASIL Lighining Arrester Technology:

DERVASIL Lightning arrester is a combination of zinc oxide varistors, internal fiber glass structure and Sificone rubber housing.
DERVASIL offers two technologies.

Zinc oxide varistors are connecled in serias with aluminium elecrodes

into polymeric tubs, The Silicone rubber is directly injecied into the to form a complete stack. This stuck is fighly wrapped with glass
tube and over the zinc oxide varistor stack. This ensures both sealing filament impregnated with epoxy resin. This assembly is cured io form
and gsometry of external insulation, a rigid and mechanically strong rod.

This construction provides both absolute ssaling, exceptional The Silicone rubber is directly injected over this rod and over aluminium
resistance to pellution and excellent behaviour without explosion in alectrodes to ensure both sealing and geometry of external insulation.
case of shorkcircuifs. This construction reduces external dimensions and weight and improves

(

(

mechanical performance of lightning arresters.

Basic choratieristics of DERVASIL Lightning Arresier for threa phdse system

Nominal discharge current In and line discharge class:

In [EC 600099-4 the energy absorption capability of lightning arrester is linked to the nominal discharge current In andfo the fig discharge
class. As a general rule, the following values of In and line class are suitable:

In system where line distances between arresters are below 5 km or for areas with low ground flash densiiy and low eq
|ighf!ninglorresfers may be sufficient. For areas with high lightning flash density or high earth resistance, 10°kA class 1 li
preferable.

tning firrester are

For better profection level or for important installations 10 kA cluss 2 lightning arrester are recommended.

For specific applications as cable or capacifor bank protection, DERVASIL experts can dstermine good choice.

Continuous Operating Yoltage U :

Uc is the maximum permissible voltage which may be continuously applied between the lighining arrester terminals. As~a-gefieral rule, Uc
should be:

System with solidly grounded neutral Syster with low ohmic neutral
 higher than 0.58*Un max system Ue higher than 0.87*Un max system
U max U max
biphased biphased

Neutral

Neutral
Z < 40 ohms

|
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Neutre

System with high impedance grounded,

compensated or ungrounded neutral

Uc higher than Un max system
U max
biphasé

Uec = Umax

Z > 40 ohms
ou
Z = infini

Rated Voltage Ur : Qﬂ

Ur is the maximum power frequency temporary voltage applied for 10s for which the lightning arrester is calcilaled i ) order to
pass operaling duty fest {IEC 60099-4 standard). \
Ur is calculated by DERVASIL for each lightning arrester. ~

Commonly Applied Voltage Rating of Dervasil Arrester (kV)

. - }
SYS{?T Line Ik?/Lme Solidly Grounded | Low Ohmic | High impedance, compensated (\)
oltage (V) Neutral Neutral or Underground Neutral \
Nominol | Maximum ‘.‘\
89 1 725 4 6 A 2.
S L IR B U DO B VA 15
10 | 11.8 92 1z 15 :
106 1 12 2 2L 15
)12 2 12 15 _
A4 (12 9 12 DS
12 | 132 2 BT .18 L
126 [_13.8 __2 15 18
1341 15 2. 15 L _. .18 (
_15 1165 _ 2 18 o2
_B o 18y o 120 o 18 2]
154 [ 17.5 12 L _21
L20 po22 |13 24 ] 27
22 [ 24 | 18 27 | 30
23 | 2435 18 27 30
25 | 275 0 21 | 30 | 33
.30 | 33 . A 36 42 .
33 1 36 ] 27 42
34.5 36.5 27 42

Lightning Impulse Protective Level

The lighining impulse protective level (LIPL) of lightning arrester is the maximum residual voltage at nominal discharge current In,

When lightning impulse wave reaches equipment to be protected, current discharge flows through lightning arrester and

connecting cables.
Overvoliage on equiprient¥s the sum of lightaing arrester residual voltage and induced voltage in cables. To warranty good
profection, Protective Level olightning arrester must be much lower than lightning impulse withstand voltage of the equipment.
To take into account livé dgeing of insulafion material, we recommend: TS
LPL lower than 0.6*BIL




Following Basic Insulation Levels (BIL) are defined by IEC 60071-1
according nominal voltage of the system.

Equipment

to be protected ,l, Ures < 0.6 x BIL

Unkv) |36 | 72 [12]17.5] 24 | 3¢
BiLky) | 40 | 60N 75| 95 [125] 170

LIPL of
lightning| 24 | 36 57 | 75 | 102

Arrester

Basic characieristics of DERVASIL Lightning Arrester for DC voliage

( Continuous Operating Voltage Uecic

Ucde is the maximum permissible voliage which may be continuously applied between the lightning arrester terminals.
European standard EN 50163 defines several voltage values:

Umax]1 : Highest permanent voltage
Umax2 : Highest non-permanent voltage present for maximum 300s

As general rules we recommend Uedc higher than Umax2

Following table gives Umax1, Umax2, recommended Uede and lightning arrester type for most frequent DC network :

Nominal Vollage] Umax 1 Umax 2 Recommanded { Recommanded
v (v} v Ucde {¥)  {lightning Arrester
600 720 770 1000 AZE 0107 -
750 Q00 250 1200 AZE 0127
1500 1800 1950 2400 AZE 0207
3000 3600 3900 - . *-ma.., AZE 0407 !
02 s




SEFIES General characterisiics

- Tested in accordance with LE.C 60099-4 standard.

Zinc oxide varistors.

Silicone rubber housing.

Cutdoor and indoor use,

High resistance to vibrafions.

High resistance to vandalism,

Arrester

type

Lleakage

distance {mm}

g
400

400
400

885

Height
H [mm)

185

185

o185
185

231

254

T

276

34p
345

345

345

Unit weight
{kg}

Insulation withstend

of h_cuqsing kv)

Lightning
impulse
1.2/50 ps

100
100
100
100
120
120
130
130
150
190
190
190
190

50 Hzﬁds o

380




R

ctrical and mechanieal characiorisi

. Npﬁmjnal dlscharge current:

Ling discharge class.
ngh current W|thstand

Energy absorptlon capacmty

. Rated frequency

) Serwce temparature
. Specified continuous foad (sCL)
+ Specified short term |oad {SsL)

. Max tension sfrength _
~ Max torsion strengti
. "Poliution area L.E.G 60815
Short circuit rating after over vo|tage failure as

. Appendix 0 of LE.C 60099-4

" Long duration current withstand; S
5.5 kJoule/kV of U for 2 x 2000 ps |mpu|ses

_ 10 kA8120 ;Js |mpulse o

i 2xj100kA4l10pS|mpuIses o
18 x 500 A 2000 ps impulses o

4.6 kJoule/kV of Ue for ong 4/10 ysimpulse |

) 481062 Hz oo

- 40 C to + 40°C (+ € 60°C short duratlon) '
100N

20000 A for 0.2s / 600 A for

164 =i} bie]

TOV durotion

fratactive characterisiios

AZC line arrester does not hve spark gaps
in series. The zinc oyide\varistors are
designed to withstand the, coritinuous phase
to ground voltage of :\two k. They are
capable of bearing |ncreo\e operational
voltages over a [ong period. The lemporary
over voltage characleristics give the durafion
T and corresponding TOV with respect to
continuous voltage Uc.

The curve E = O is valid for arresters without
energy preloading. The other curve is valid
for arresters, which are already absorbed
impulses corresponding to their maximum
energy absorplion capability.

U U Residual Resndual vo!mge wave 8/20 ps th) Residual
Arrester Rated Continvous voltage o : T voltage
type voliage operating | wave 1/4ps » IOI‘ANC’““““‘ : " wave 30/80 ps
: V] valtage at 10 kA 25kA - 5kA discharge 20kA  A0kA T 195 A 500A
(kVrms} (k) current fkv)
AZC_03_ 3 255 M7 93 99 06 119 138 78 | 85
CAZC_06_ - 6 51 187 149 460 - 7.0 194 221 126 136
AZC_09_ 9 0 84 208 | 238 . 254 2747 304 0 32 7 200 : 217
CAZC 12 12 02 369 294 - 34 ‘335 376 436 247 . 268
CAZC_ 15, 15 427 48.0 383 409 42.0 490 567 - 322 . 348
CAZG_18_ 18 453 55.0 439 T 469 500 562 650 369 . 400
AZCA a0 s 0 ee1 627 564 604 . 675 " 7et | 444 i 480
Azc 24 247 195 732 583 624 | 685 747 0 865 . 491 . 631
AZC_27. 27 220 84.3 672 719 75.0
AZGC_30_ 30 Co728 0 778 83.0
AzC_ 33 33 817 . 874 934
T 962 . 1028 1096
1010 1080 1155




Basic configurations

Optional bracket

Application éxqrhples'

urge counler with leakoge current neter




Arrester rated voltage

Ur {kvims)

Breicket reference

Arrester rated veltage

Ur (kVrms]

Bracket reference

Arrester rated voliage
Ur (k¥rms} -

Bracket reference

S
r—

6

R
2 | 15

12

15

18

! i
8 | 21 | 24

27

i Brocket

l

r N

e e e e

9 12, 16 . 18 . 21 i 24 7 27 30
AZ 50 50

EZX1
EZX 2
E

b33




Optional bracket

=

Shown with AZB--2 arrestar

Available oplions with basic configurations including EZX, AZ 50-50 or AZPTR brackets.

Application exemples

m#

ol | [ & (

; (82 <A < 107} - {105 < B < 131) bA N

4

Bracket AZNEMA

Yertical position on fransformer
tank with 2 AZPTR brackets

=

Horizontal position on transformaer
support with AZ 50 - 50 brackets

Verticzl position on cross arm with
AZPTR and AZNEMA brackets

Horizontal position
with AZ 50 - 50 brackets

P

|" I’J“—__q——“*
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ZC-B1M Surge counter with leakage current meter
for Dervasil lightning arrester

Technical description

ZC-BIM Surge counter is a device to record the number of lightning and swilching surge
discharges. ZCB1M Surge counter can be used with class 1 & 2 DERVASIL lightning arresters
and also similar arresters of other manufackurers.

Number of discharges Is recorded by 5-digit cyclometer and readings can be taken through the
inspeciion window.leakage current of lightning arrester is measured by 0-3mA scale reading
milliammster.

ZC-B1M Surge counter does not need any auxiliary power supply

Performance

ZC-B1M Surge counter operates on lightning impulse current (8/20ps wave) more than 100A and can operate perfectly if the interval
of multiple lightning strokes is more than 0.2s. .

Potential across the ZC-B1M Surge counter is less than 50V crest under normal operating conditions. \ \

Residual voltage at 10KA[8,/20ps wave) of the ZCB1M Surge counter is less than 3 kY and has negligible effect on ifig Rrotection level
of the lightning arrester.

Discharge current capability is 100kA {4/10ps wave} and 1000A (2ms rectangular wave)

Dimensions

285 mm

v

Earth terminal

A

Arrsster earth

R R~
terminal \1 | [—'—ﬁ
(ML (K

T T
Line terminal

v e 220 mm

Ammeter

Installation

Surge counter

ZCB1M Surge counter is connected between the earth terminal of the v
lightning arrester and the earth. It should be mounted as close as possible =
to the lightning arrester and length of connecting wires should be as short
as possible. The connecfing wire used between surge counter and
fighining arrester should aryiqsulated wire with impulse withstand voltage
more than 5 kY.

Drain hole




Insulating cap
for Dervasil lightning arrester

Technical description

The Dervasil insulating cap {Polyamid molded) is especially designed to feet on lighting arrester.

Reference : CAP M10Q

=N
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This documentation is not as per agreement,
ltems represented are proposed while stock lasts,
DERVASIL reserve the right to stop production
or modify specifications without prior nofice.
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Our experience

With 20 years know-how in the field of Medium Voltage network
protection, DERVASIL designs and manufactures lightning
atresters with zinc oxide varistors and synthetic housings.

Our products

DERVASIL offers:

»» A range of latest generation arresters:
5 kA or 10 kA arresters with fault indicator or disconnector.
Arresters for power follow current breaking, ~
D.C. voltage arresters. ( ‘
DERVASIL arresters do not have internal spark gaps. They
exhibit stable characteristics, with practically corgtant, very
short response times (30 to 50 ns), and better behavioQt under

pollution. \ .
Direct injection of Silicone Rubber ensures both absolute ™
sealing, exceptional resistance to poilution and excelleit
behaviour without explosion in case of short-circuit
They have been tested in accordance with the latest versigho
IEC Standard 60099-4.

»» New range of composite insulators: suspension insulat
tension insutators and support insulators.

Our R & D depariment

DERVASIL has comprehensive calculation and testing equipment
for the design of lightning arresters, Qur facilities are available to .
customers for specific applications. ( :

Our quality and environmental system

DERVASIL is SO 9001 and 1SO 14001 system certified.
Our production process is approved by EDF and incorporates all
routine tests required by IEC Standard 60099-4,

B Rp ot
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This guide provides recommendations for selection and application
of DERVASIL lightning arresters fo be used for overvoltage protection.

DERVASIL Lightning Arrester Technology:

DERVASIL Lighining arrester is a combination of zinc oxide varistors, internat fiber glass structure and Silicone rubber housing.

DERVASIL offers two technologies.

AZB | EZ3 JAZC series:

Zinc oxide varistors are connected in series with aluminium elecirodes
into polymeric tube. The Silicone rubber is direclly injected into the
tube and over the zinc oxide varistor stack. This ensures both sealing
and geometry of external insulation.

This construciion provides both absolute sealing, exceptional
resistance 1o pollution and excellent behaviour without explosion in
case of shorfcircuits,

Nominal discharge current fn and line discharge class:

In IEC 600099-4 the energy absorption capability of lightning arrester is linked to the nominal discharge current In and to the li
class. As a general rule, the following values of In and line class are suitable:

In system where line distances between arresters are below 5 km or for areas with low ground flash density and low earth resist
lightning arresters may be sufficient. For areas with high lightning flash density or high sarth resistance, 10 kA class 1 lightning ark

preferable.

For better protection level or for important installations 10 kA class 2 lightning arrester are recommended.

For specific applicafions as cable or capacitor bank protection, DERVASIL experts can determine good chaics. \

Continuous Operating Voltage e :

should be:

System with solidly grounded neutral
( Yhigher than 0.58*Un max system

U max
biphased

Neutral

AZBD [ EZBD series:

U is the maximum permissible voliage which may be continuously applied between the lighining arrester terminals. As a gene%ﬁe,

Z < 40 ohms

Zinc oxidle varistors are connected in series with afuminium electrodes
to form a complete stack. This stack is fighlly wrapped with glass
filament impregnated with epoxy resin. This assembly is cured to form
a rigid and mechanically strong rod.

The Silicone rubber is directly injected over this rod and ovar alursinium
electrodes to ensure both sealing and geometry of external insulation.
This consiruction reduces external dimensiiﬁws and weight and improves
mechanical petformance of lightning arrestgrs.

System with low ohmic neutral
Ue higher than 0.87*Un max sysiem

U max
biphased

Neutral




Neutre

System with high impedance grounded,

compensated or ungrounded neutral
Uc higher than Un max system

U max
biphasé

Ue = Umax

Z > 40 ohms
ou
Z = infini

Rated Voliage Ur

dr is the maximum power frequency temporary voltage applied for 10s for which the lighining arrester is calculated in order to
pass operating duty test {IEC 60099-4 standard).

Ur is caleulated by DERVASIL for each lightning arrester.

Commonly Applied Voltage Rating of Dervasil Arrester (kV)

SYS:?T Line LO tine Solidly Grounded | Low Ohmic | High impedance, compensated
cltage [kV) Neutral Neutral or Underground Meutral
Mominal | Moximum
6.9 7.25 6 9 Q
10 11 2 12 15
10 11.8 Q@ 12 15
10.6 12 @ 12 15
11 12 @ 12 15
11.4 12 9 12 15
12 13.2 Q 15 18
12.6 13.8 2 15 18 N )
134 | 15 9 15 18 AN (
15 | 165 12 18 21
15 18 12 18 21
154 17.5 12 18 21
20 22 15 24 27
22 24 18 27 30
" 23 | 245 8 27 30
25 | 275 | 2 30 33
30 33 24 36 42
33 36 27 42
345 | 365 27 42

Lightning Impulse Protective Level

The lightning impulse profective level [LIPL) of lightning arrester is the maximum residual voltage at nominal discharge current In.

When lighthing impulse wave reaches equipment fo be protected, current discharge flows through lightning arrester and

connecting cables.
Overvoltage on equigment is the sum of lightning arrester residual voltage and induced voltage in cables. To warranty good

el of lightning arrester must be much lower than lightning impulse withstand voltage of the equipment.
geing of msu]chon motenal we recommend: SRS

ﬂ VRN
5E§M J 5 vg

Y araal
m,mzxf TN

protection, Protective
To take into account |
LIPL lower than 0.6*BI

"-L:Eé




Following Basic Insulation Levels (BIL) are defined by IEC 60071-1
according nominal voltage of the system,

Equipment
to be protected Ures < 0.6 x BIL

nikvi |36 72 [ 12 [175] 24 | 36
slLikv) | 40 | 60 | 75| 95 {125| 170

LIPL of
lightning| 24 | 36 | 451 57 | 75| 102

Arrester

\\.‘
Bosic characieristics of DERVASIL Lightning Arrester for DC voliage
( Continuous Operating Voltage Uede :
Uedc is the maximum permissible voltage which may be continuously applied between the lightning arrester terminals.
European standard EN 50163 defines several voltage values:

Umax1 : Highest permanent voltage
Umax2 ; Highest non-permanent voltage present for maximum 300s

As general rules we recommend Uede higher thun Umax2

Following table gives Umax1, Umax2, recommended Ucde and lightning arrester fype for most frequent DC network :

Nominal Voltage| Umax 1 Umax 2 | Recommanded | Recommanded
(v} V) V) Uede [V} jlightning Arrester,
600 720 770 1000 AZE 0107
750 900 950 1200 AZE O12T
1500 1800 1950 2400 AZE 0207
3000 3600 3900 ﬂ"":é}: ) _;_-».:hhAZE 040T

(i 72 ,
N 75

4. CAMOKOB __ .=




series General characteristics

Tested in accordance with 1E.C 60099-4 standard.

Zine oxide varistors.

Silicone rubber housing.

Quidoor and indoor use.

High resistance fo vibrations,

“iah resistance to vandalism,

High mechanical

resistance,

Can be used as cable support.

Physical characteristics

- "In_su];nion witri;stcr;cr]r
Arrester leakage Height Unit weight [ __ _f.‘ff_b?}’f'fg,.ﬂlm..,.,.,.ﬁﬁ
. Lightnin 50 Hz 60s
distance [mm H |m k g g
bpe | distance [om) | H () o i
AZBD_03_ | 230 TR0 U U AZT 00
JAZBD 06 f 0 230 f 140} 14
[AZBD_09_ {315 | i [ A5 [
(AzBD 12 {a7s (s T 16 1
AzBD_15 | 500 S T —
| "AZBD_18_ | 540 Tam 21417
AZBD_21_ | 660 | 245 {23
AZBD_24_ | 660 o5 24 i
TAzBD 27 I 750 1T s e
"AZBD_30_ | 830 | 305 30
AZBD_33_ | 960 320 3.1
AZBD 36 | 980 R Y
AZBD_ 39 1050 360 3.2 B
TAZBD_45_ 1050 360 3.2 i
L
//,"{::;{:{
////;/
I
‘//,,//;;
]
e
T
e




(

Electrical and mechanical characterisiics

Nominal discharge current:

10 kA 8/20 ys impulse

Line disch

arge class:

1

High current withstand:

2 x 100 kA 4/10us impulses

Long duration cusrent withstand:

18 x 250 A 2000 ps impulses

Energy absorption capacity

1.8 kJoule/kV of Uc for one x 2000 us impulse
4.6 kJoule/kV of Ue for one 4/10 ps impulse

Rated frequency . . ) 48 t0 62 Hz

Service temperature L o i - 40°C to + 40°C {+ 60°C short duration)___

Specified continuous load (SCL}) L . . 20Nm
__Specified short term load (SSL) o .350Nm

Max tension strength L - 15 kN ]

Max torsion strength L - 70Nm i

Pollution area LE.C 60815 3

" Appendix 0 of .E.C 60089-4

Short circuit rating after over voltage failure as

Temporary over voltage capability

k=TOY /U

1 1

1889

ground voltage of network. They are capabls of beariyg increased,

operational voltages over a long period. The temporaryyef vollage
characteristics give the duration T and corresp OV with
respect to continuous vollage Uc.

The curve E = O is valid for arresters without ene
other curve is valid for arresters, which are
impulses corresponding to their maximum energy absbrption
capabilily,

1 1083 plv-nn
TOY durolion
Protective characieristics
Ur Ue Residual Residual voltage vave 8/20 ps (kV) : R.Q?iﬁ__l_iqi :
Arrester qued Continuous vo!lage - I "‘"‘“"'“‘""ﬁ‘““’"“““”""*‘*"'""" """ R i T _' VO'_IGQB -
operaling wave 1/4 ps 10 kA Nomiinal syeave 30/80 psi
type | voltage | L ) ige at10kA | 26KA | SKA | discharge | 20kA | 40KA | 154 5004
Wvrms) 1 v (kv) current SRV e
|AZBD 03 | 3 255 1. LS I o8r L a3 1 101
|AZBD_ 08 6 51 228 176§ 190 | 207 |
(AZBD_09_ 9 |__ 84 {369 | 285 1 308 ; 335
AZBD 12 | 12 | 102 409 1 316 | 342 ; 372
AZBD_15_| 15 | 127 480 {371 i 404 | 438
AZBD_18_| 18 15.3 64.6 499 | 540 | 887
AZBD_ 21 24§ 175 | 732 1 565 | 612t €3
AZBD 24 | 24 19.5 732 | 565 | 612 | B3
AZBD_27 | 27 _ 22.0 843 | 651 | 705 768
AZBD_30_1 30 244 1024 | 791 | 857 934
AZBD_ 33 ég\ 27.0 102.4 791 | 867 | 931 _
AZBD_36_| 36 29.0 109.5 846 | 915 {995
AzBD_39_| 3% .1\ 320 ~109.5 848 | 915 ¢ 995
AZBD_42_| 42\\ \ 350 127.6 986 | 1087 116.0




Shown with AZR--2 arrester

Available options with basic configurations including EZX, AZ 50-50 or AZPTR brackets.

Application exemples

Vertical posHion on transforimer Vertical position on\cross armg with
tank with 2 AZPTR brackets

Prs

Herfzontal position on transformear Horizontal position
support with AZ 50 - 50 hrackets with AZ 50 - 50 brackets

e TR -
e




nsulating cap

for Dervasil lightning arrester

Technical descripiion

The Dervasil insulating cap (Polyamid molded) is especially designed to feet on lighting arrester.

Reference : CAP M10

! .
| e
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L arrester specit

ication

QUESTIONS REGARDING 1HE NETWORK
* Rated Voltage ...........cocvvviiininiiicenis e Un=_... . Kv
« Monophased O Biphased O Triphased O
* How is the neutral? * Network type
O Solidly grounded Urban Q Yes ONo
0 Distributed Rural 0 Yes O No

(3 High resistor grounded or compensated
0 [solated

APPLICATION QUESTIONNAIRE

Earth line Q Yes

Percentage cables / Over head lines =

QO No

. Ca[culatlon_raccordlng dtfferent types of network
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1,9
1,8
17

1,6:

1,5
1,4
1,3
1,2
11

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

k = Surtension Temporaire / Uc

TOV/ Ue
TOV CURVES FOR AZBD
N
N \\
\\\\
b, Th Energie absorbée/ Preloaded Energ
~ N : =0 y
" ™
\\... ™
N “\\
™ N
N g M I
\..\ \\\
o -“---""-'—--—._,
"'lh\-..-'_‘- et e}
- Energie ahsorbée/ Preloaded Energy =
capacité max/ max Capabhility
0,1 1 10 100 1000 10000

T (s) Durée de la Surtension
TOV duration

100000




Declaration constituent material

dervasil

Materials Data Sheet

Product Lightning Arrester |AZBD - AZC
Date 15/04/2011
Version 1
of 3
Composition part Material group Materials nf)a]sns End of live
Active Part
( « Varistors Ceramic ZnO 51,0% Recycling
' " Incineration
Wrapping Tube Plastics Epoxy 3,9% process
Housing and filling
Incineration
Polymer Silicone 22,7% process
Termination / Conductors
Connecting electrodes Aluminium afloy 10,8% Recycling
End Cap Terminals Stanless stesl 304 7,8% Recycling
Packaging
Cardboard Cardboard 3,9% Recycling
(

100,0%




" dervasil

AaHHU 3a maTepuanute

Hexnapauus 3a cboOTBETCTBUE Ha MaTepuana

Mpoaykr Benrunex AZBD - AZC

OTBOA,
Oara 15/04/2011
Bepcua 1
CocraBHa vacT Fpyna Marepuann % B maca Kpait Ha

marepuanm : YU3HEH LWHKBA
AKTUBHA Hacr Mpouec Ha
Bapucropu KepamuuHu Zn0 51.0% peuvKknMpade u
ObnuuoeaHa Tpbba flnactmacoBm ErokenaHa 3.9% u3rapaHe
Kopnyc 1 nbnHex Npouec Ha

Monumep CunukoH 22.7 % WarapaHe
inema/ MporogHULK
Cabpasawm ANYMHWHWERA . PeunknupaHe
enekTpoau cnnas 10.6%
KpaeH 1oKbA Ha Hepbiaaema PeuunknvipaHe
Knemute CTOMAaHa 304 7.8%
Onakoeka

l KapToH KapToH 3.9% Peuuknnpane
100 %
AZBD - AZC

Ha ocHoBaHwue 4n. 2 ot 33J14
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DECLARATION
DECLARATION

CLYENT/cusromer : CEZ

Nous, DERVASIL

We,

2 route de POPENOT, 42800 ST JOSEPH (France)

Déclarons sous notre seule responsabilité, que les produits :
declare under our sole responsibility thai the products :

PARAFOUDRES
LIGHTNING ARRESTERS types:

AZC 15/ AZC 150

auxquels se référe cette déclaration,
to which this declaration relates

sont conformes & la (aux) norme(s) ou autres(s) documents normatif(s) :
correspond fo required products for tender of CEZ and are in conformity with the following standard(s) or other normative dociument(s) :

EN 60099-4 (05-2009), IEC/TS 60815-3

8t JOSEPH, le/The 16/07/2013

M.DZIRI Responsable Qualité Environnement
Ha ocHoBaHue un. 2 ot 33/1[ _"‘M?nager

"

e autorisé
Name and ized person

Ha ocHoBaHwue un. 2 ot 33J11 Directeur
al Manager

Nom: & signature du signafaire autorisé

O UAE LN
DL
Name and signature or equivalent marking of authorized person

AR k'j " K

Celte Déclaration de Conformté eshconforme & la norme eusopéenne EN45014 *Critéres généraux pour les déclarations de conformité des fournisseurs”. Les bases
pour ces critéres ont été trouvedy dan’s la documentation internationale, et particuliérement dans : ISO/EC Guide 22, 1982 *Information sur les déclarations de
conformité des fabricants avcc\p normes et aulres spéeifications techniques”,
Popthe criteria hgs
G ¢ th)j

Latis g

This Declaration of Conformity is suitable to the European Standard EN 45014 "Generat criteria for supplier's declaration of gapfenfifiy,
f chllfonmitwui

been found in international documnentation, particularly in ISO/IEC Guide 22, 1982 "Information on manufacturer’s declaggfstn o
technical specifications”.




JEKJIAPAIIAS

KJIUEHT: CEZ

Hue, DERVASIL
2 route de POPENOT, 42800 ST JOSEPH (®@panrus)

JexnmapupaMe Ha cBOsI COOCTBEHA OTTOROPHOCT, Y€ IIPOAYKTHTE:

Bewrmmmu orxonu tax AZC_15 /AZC 150

34 KOHTO CC OTHACH Ta3H JieKIapar(us, _
OTIOBAPST Ha H3WCKBAHUTE MPOJIYKTH 3a Thpra Ha UE3 u ca B ¢hOTBETCTBHE CBC CHEAHHATE
CTAHJAPTH KITH JIPYTH HOPMATHBHH JTOKYMEHTH!

EN 60099-4 (05-2009), IEC/TS 60815-3

St JOSEPH, 16/07/2013

Ha ocHoBaHue 4n. 2 ot 33J1
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DECLARATION
DECLARATION

CLIENT/customer : CEZ

Nous, DERVASIL

e,

2 route de POPENOT, 42800 ST JOSEPH (France)

Jéclarons sous notre seule responsabilité, que les produits :
declare wunder our sole responsibility that the products

PARAFOUDRES
LIGHTNING ARRESTERS iypes:

AZBD 27_/AZBD 270

auxquels se référe cette déclaration,
to which this declaration relates

sont conformes a la (aux) norme(s) ou autres(s) documents normatif(s) :
corvespond to required producis for tender of CEZ and are In corformily with the following standard(s) or other normative doctanent(s) !

EN 60099-4 (05-2009), IEC/TS 60815-3

St JOSEPH, 1e/The 16/07/2013
M.DZIRI Responsable Qualité Environnement

b BT =) ' la_na BI'
Ha ocHoBaHue un. 2 oT 33110 [ g
I

Nom & signature au signarare autorisé

Name and signature or equivalent marking of authorized person

C. GAZZOLA Directeur
(ienar anager
Ha ocHoBaHue un. 2 o1 33114

Nom & signature du signataire autorisé
Nane and signature or equivalent marking of authorized person

Ceite Déclaration de Cohformith est conforme & la norme européenne EN45014 “Critéres généraux pour les déclarations de conformité des fournisseurs”. Les bases
paur ces critéres ont été frouvéesidans la documentation internationale, et particuliérement dans : ISO/IEC Guide 22, 1982 "Information sur les déclarations de
conformité des fabricantd avec les\normes et autres spécifications techniques”.

This Declaration of Conf%i is shitable to the European Standard EN 45014 "General criteria for supplier’s declaration oEcoi yi=Hishagis for the criteria has
been found in international doculpentation, particularly in ISOAEC Guide 22, 1982 "Information on manufacturers JegTatatit R mitim s
technical specifications”, 0\ -




dervasil

JEKJIAPALIVST
KJIHUEHT: CEZ

Hwue, DERVASIL
2 route de POPENOT, 42800 ST JOSEPH (®panrnug)

Hexnapupame Ha ¢Bost cOGCTBEHA OTTOBOPHOCT, e IIPOAYKTHTE:

Beutnimn otmonu i AZBD 27 /AZBD 270

38 KOMTO C€ OTHACH Ta3d JCKIIaparusl,
Otrosapar Ha H3UCKBAHKTE IPOAYKTH 3a TEpra Ha UE3 M ca B ChOTRETCTBHE CBE CHEJIHHTE
CTaB/IAPTH YIIH JPYTH HOPMATHBHH JOKYMEHTH:

EN 60099-4 (15-2019), IEC/TS 60815-3

St JOSEPH, 16/07/2013

Ha ocHoBaHue 4. 2 o1 33/14
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dervasil

DECLARATION
DECLARATION

CLIENT/cusromer : CEZ,

Nous, DERVASIL

We,

2 route de POPENOT, 42800 ST JOSEPH (France)

Jéclarons sous notre seule responsabilité, que les produits :
declare under our sole responsibility that the products :

PARAFOUDRES
LIGHTNING ARRESTERS types:

AZC 27 1 AZC 270

auxquels se référe cette déclaration,
to which this declaration relates

sont conformes 4 la (aux) norme(s) ou autres(s) documents normatif(s) :
corvespond 1o required products for tender of CE and are in conformity with the following standard(s) or other normative document(s) :

EN 60099-4 (05-2009), IEC/TS 60815-3

St FOSEPH, le/The 16/07/2013

M.DZIRI Respansable Qualité Environnement
Ha ocHoBaHue un. 2 ot 33114 Ager

Nom & signature du signataire amorisé
Name and signature or equivalent marking of authorized person

C.GAZZOLA Directeur
General Manager |

Ha ocHoBaHue 4. 2 ot 33J14

Nol 1 O Dlsllal urv uau cusuuu.ulv TURUTT Jé
Name and signature or equivalent marking of authorized person

Celte Déclaration de Conformilé est cdpforme 4 ta norme européenne EN45014 "Critéres généraux pour les déclarations de conformité des foumnisseurs”. Les bascs
pour ces critéres ont été srouvées dans Iy documentation internationale, et particuligrement dans ; ISO/IEC Guide 22, 1982 "Information sur les déclarations de
conformité des fabricants avec 14s normés ¢t autres spéeifications techniques®,

This Declaration of Conformity is ‘sijtablg to the Eurepean Standard EN 45014 "Genezal criteria for supplier's declaration of con i b is-for the criteria has
been found in international documen \tionr particularly in ISO/IEC Guide 22, 1982 "Information on manufacturer's decl? i it or other
i

e
technical specifications”. ™ s~ 4 /




dervasil

TEKJTAPAIIHAS
KIIMEHT: CEZ

Hue, DERVASIL
2 route de POPENOT, 42800 ST JOSEPH (®panius)

- Jexnapupame Ha cBost cOGCTBEHA OTTOBOPHOCT, Ue IPOLYKTHTE:
Benrnunn ornogn tan AZC_27 JAZC 270
33 KOMTO CE OTHACS Ta3y JeKJIapar(id,
OTrOBApAT HA M3UCKBAHUTE IPOJAYKTH 3a Thpra Ha UE3 ¥ ¢a B CBOTBETCTBHE CHC CICHATE
CTAHJAPTH MK JIPYTH HOPMATHBHY JOKYMEHTH:

EN 60099-4 (05-2009), IEC/TS 60815-3

St JOSEPH, 16/07/2013

Ha ocHoBaHwue 4n. 2 ot 33J14




V20£000d66

bl ONV'LE -« ONLMYUE * ob NVL]

ur
JaBvVd

U TTRELL'YD F X GG GTSLLL YD 2 IS
BAISOL LS 9032y ~ YONEIOJ op 4mox

VATl gNVOIS 2dnoxd
... BA0Z/I0/EZ: ALVC [ISeAXap @\\
- W * g¥d ANISSAA A.,\“
nganoo_ P gswo%-%ﬁuzg-\
OXX D7V dwuw g\
mmmv mmmmmmw ! A TSI S SEIVMENID SIONVERTOL,

Lo} oA IRAD

1d ] Lo $30a0pS0Y

COIELLET) iy [i4ev ] i

o coweteue 2.2

4 3

al=]=]e

2
1
H
L4

]
"y
M

NOLEVNEISIG “an

S
z'e_ " 0'ze 6% 0001 £'9F0's¥s | o06g D2V
e /0'62 9g 0001 £'9T0'6Ye | 09g OZV
" 1'g) 042 g 0001 €'G¥0'SPe 0EEDZV .
0'¢ ¥'vZ 0¢ 0001 e'sF0's¥e | o00g Dzv A
L2 | 022 T 09/ €'670'9/Z | 0.2 02V
¥ 5'6l 2 0Lz SYF0'YST | 0¥Z DZH O
£z I 12 0LL SYF0'7Se | 012 OZNa
L' e'sl L GGG g'cF0'lez | o8l OzW -1
g8'} L2l Gl 655 £'eT0°LeZ | 06l DZYL!
9] Z'0l ) oot £'ZTS8l 021 DZWY
'y ¥'g 8 00 ¢'ZF581 080 0ZV \
p'l L' 9 00% £'1LF0°G8l 090 OZV
z'l 562 g Q0% £'170'68} 0e0 D2V
(SULAN) (ww)
(suAY) abeyop abeyon aouelsip
(63) ybrapn | Bunesedo snonuiuc) psiey abeyes| H adAy appow
an n winwiuny | (wi) ubeapH Is}saly
11232y
()
O
-

’

N e

R CAMOKOR ez D}

)




¥22000966

e = 2
————— ot e 9k 8l 528 v'eF0'20Z _|auBolod 0L QEZY -
3 —— £e ag st 0SoL V' LT0'09E oSt aazy [~
: o HAVOIS dnoxd & @ zig SE zv 0501 v 230098 02v aazy
s SO0THOIEE: VT EwARp Ze ze 3 0S0L VZF0'09E o6E aEZv
“Tevmios 1 AV ANISSET \ 2'e 6C 9g 096 tr'ato'oze 09E QHZY
uEs.:aa_ oo t'e Lz £E 096 tv'aro'oze OtE a8ZYy  jj < m
o'c vy ot ote 0‘9T0‘s0E 00E Q9ZY |} o . F
0-- dg/y sui EMU 1z zz iz 0sZ 0570022 olz agzv [t ] {3
d vz s'6lL vz 099 PrFO'SrE ove agzy |\ S
D= _ : "matot: arion £ §'L1 1z 09s V'PI0‘SpE oLz agzvy W8 _
— T e e B 1z £°5L gL ovs P'EFrOEE 08l gEZY L/
: : — 8L L'z St o0s 0°€F0's6L 0SL agzy b, \
¥ koul T | ¥ ERT 5L ZoL 45 ST +'Z50'081 021 agzy / $
L 5L v'a 3 Sie r'Z7o‘oll 060 AgzZY
1al" b's 9 0£Z P LTO'0L 090 agZY
r4l 882 € 0£Z 0‘1T0‘0rL 0€0 Q8zZy
() soueysip adfy
1000780 (63) 3yBrop, a0 an abexea] wnwiuny | (ww) 61N INpow 133s3Aay
vy 0] = )
M hD L ,
P T2
2 087y
Uiy g
/ k \
m
" [
¥ % E3
ﬁ U
Z A A
| |
TUT0 g% TEIW (F
TEOLZOL0T W olopot 0L TV IOy a /
HLOTR/0 oy CHORZY Sgriopd imofy a 3 /
HNT/RONE an naepgm np nofy a / hw/
mag e v
LIV YEIA NOLLVNODET ‘as TPt ﬁ/




>

ou someHE T 2.

\

0

ST e=IN
JB1soLE
slo)salle 92V 1o} pijeA sl yodal 3se] N7y 1o

JZ349E VAL L
Z349ELPAL 804 YO LO J0ISURA UM PSNY SIB SIS)SaLE OZY

1S3L ANVISHLIM
adfy ~800900% 71 IS TN LINTHAND ||
10}SLIBA J8)SaLIE UO S8} Wopad 0} smojje plepuels 66000 D3| | JolsueA QuzZ | VAOLO ¥eoL

V NOILY¥NA ONOT oz
G2 9= _ d,
Jalsalle i 1
o7V o
sla)salle D7V 10} pi[eA st podas 3sa],

JZAA9C AL 1 )
23495 1AL 2dA) YAOLO J0ISLEA YIM PaJL 81e sisjsale DZY adfy -800900% ¥~ |4

JJOJSLEA J8)$B4IE UO }58) icad 0 SMO||E PJEPUELS H-66Q09 D3I | 40ISUEA QUZ YMOLO €80l | 1831 F9VLIOATVNAIS N_.,

s19)Sa.le 97V 10} pljeA sl podaa 3se )
sisisaue g7y uey) Buie. awes pue Buisnoy Swes sey S18isale O7Y

9¢ gzv ONISNOH |
A 402 = ejdwes pajsal Jo pueisypm Aousnbaly ;amod 18pn | o'l Buisnoy | 9e9e00/SY ¥ILSTYYY JHL NO .rw.uf :
yeadAd 061 =o|dwes pe)se) jo [ene| esindw| Aig| isenbucT 183D Z'8°0L | ONVYLSHLIAA NOILY INSNI

23498 LAl 2dA YAOLO JOISHEA LM pallll S1B SIaisale J7Y
sioysalie g7y uel Buiel awes pue Buisnoy swes sAey sigsaue H7Y




OZv 10} pijea sijodaijsa]

0Zv uey)
(Jo3suen ‘sped [euselul ‘eusjew 2 adeys Buisnoy) ubisop awes sey sjdwes palsal | AM9g=In
sizjsale g7y ueyl Bunel swes pue Buisnoy swes sSey siajsale D7y 9cgzv
‘ebeyon|  ssiseuy | Z0SE0S/HY
paje. 3saybiy pue Buisnoy jsenbuol Ly Jajse.e o Jsa} Wiopsd o] seunbal plepuels 66009 031| 9ofing IS3D 6'8°0L | LNIWOW DNIGNIZ 40 1s31
OZV 1oy} pijea s podal 3se ] |
QZv uey)
(10)s11eA ‘sped PWRlUL jeueeWw B adeys Buisnoy) ubisep awes sey sidwes pajss LAY 9e=In ,
sigisalle g7y uey) Bunel swes pue Buisnoy swes szy sisjseue o7y ocgzy m
‘obelor | JsIseuy | BB5£00/SY 1831 IDAUVHOSIA
Pelel 1saybiy pue Buisnoy jsenbuo| yym sejsalie uo iss) uuopad o) sainbal prepueys 66009 D31 abing 1832 8801 VILYVd TVNSILNI
OZV 10} pljeA si Jodal 3sa | :
0ZY uey ;
(Joisiren ‘sped [euieul ‘eujEW B adeys Buisnoy) ubisep swes sey s|dwes paIsel | AM 9E=In
sisysaue g7y uey) Bunel swes pue Buisnoy swes SBl si8lsale N7y ocdzy
obejon |  Jaysauy 08.220/5Y | N Xsuuy
p3iel 3saybiy pue Butsnoy jsenBuol yyim Js)saue uo 3o} wiopad oy salinbeas prepuels 66009 D3l abing ) L'80L 1831 LINDHID LHOHS
MISZ 9=1N
121sa.11e oy
07V 1o 131 ALng pe
123495 1vAL| 800900vF | €58 ONILVN3dO 30UNS ONIHOLIMS ) ===
D2V 104 pljea st podal ysag adA -L4 ANV LNSHEND HOIH -
UoHoSs Jalsalie U0 3sa] uuopad o) sainbal prepuels +-66009 O3l | JoIsuBA QUZ | YAAOLOD
MAIGZ 9=IN
l2)sale
DZV 10} pljeA si podal 3sa | 7y 1o
J2349€LPAL | L-800900¢F | Z'S'8 ONIZOV 03 Lvug
Z349ELYAL 2dA) MO LO JOISHBA Uyian pany Su2 Sisjseue N7y adhy -14 1S3AL ALNA ONILYHILO
JOISHEA U0 358) uutoped o) sauinbes piepuBls 66009 D31 | JOISUBA OUZ | WMOLO §'8°0L ASTINdI LNIHEND HOIH

7660009 DAL ONITIOIDV TIAVL SISAL TIAL - HALSTIAV DZV

[IseAJap




opop - L8 9T £3¥ SULORZIS JY

%wﬂn«mm.%hh.uaxnu -QE 62 SL 1L ¥0 1L

Hd3SOMINS 008Gy - euadod ep eyncy
3 D61 L06 8P [BHAGD N8 SVS

liseaep @

£10T ‘WRT LB

uo ydesor 15
DZV 10} pijeA st podaiysa) Nl 22=I0
LEFZN 0r/€20/SY | U000l
si8)sale g7y uey; Bugel swes pue Buisnoy swes sey sigjsalie DZy|  91sally -1y Y eueg
"/ZEZY SOUBISIP Dyoads WnuiuW LM ISisale Uo pauuiopad sem)sa] abing 1532 PL'80L | . 1SJLONIZOVHIHLVIM v
N7V 10} pijeA s] Jodal 3sa] N e
2V Uey)
(1o1sueA ‘sped |ewseiul ‘Jeusiew ¥ adeys Buisnoy) ubBisop swes sey ajdwes palsal | AY 9g8=In
siejsane g7y ueyy Buner swes pue Buisnoy swes sey siajsale 57y ogd7v
abejon|  Jeisauy 90€605/7V .
pajel ysaybiy pue Buisnoy jsanBuol ym Jsjsaue uo 3se) wiopad o) seanbai prepuels +-66009 O3 abing IS=H2 £1°8°0) L83A.L SSIHONI THUNLSION
7660009 DAL ONICIODDV ATAVL SLSAL AdAL - JALSTIAV DZV
[ISBeAIDP .




Y
&
o
4 >
s c
MNISE9=1N 5 w M
=< (&)
OZY MI'oa10 MHUMIHSE BE HODMIrea @ DelnioY ucoy z%@mﬁwmﬂw: L aoM o.wo_._:mﬂw_“:.rso.__.ﬁ,.n. & ]
234981 AL UL YMOLO dorondeg 2 nHesAdogo B9 D7y UT0EL0 S1MHIMLHSY 12349 LTAL -800900%F-1d| #2801
"T0RL0 BUHLIMLKEE eH edoLondes Axdae snHelMuEn ugedu o0 BY BAKLOEEOL $-66009 DJ| Latdetieln YMOLO VH 1508UhUOLOA -
umL V€ AUHVINLIEU t\\
Ouz dorondeg s
MNISE'g=In
N7y Yoslo
D22V Vo310 UHIMMLHSE BE HOMLES & Teiniol ueo | 1
Z349E1LPAL UL YMOLO dorondeg o nHeatAdogo B0 Hzy UIT08L0 suHLMLHEg :MMMPMMWEE -800900¥-14| £goL m_SImv_amm:<II OHhLVYLO0
"Fos10 sMHUMLHGE eH edoltondes Axdaa auHelnuen naedy oo el LaKUOSEOU $-G6009 04| 1ardefHeln : L AL YMOL1O VH AUHV.LULIEM
QuzZ dotondeg m
™
=
q (@]
0ZV MIOH10 MHLIMLHAE BE HOWWIred o elniold uso | — Frwm.n.«_._.wduo ALIdO o
g7V UT0EL0 aLMHLIMLHE oLex sudosalex 1 9AudoX BaXeHEs LeWn 07y MTOSL0 ALHULHSG 9¢ 7V - 2Audod  9£9£00/5Y Z80L YH LOOSURHAOL o
AN £'0/ ='2diooW BLEHEELOSL BH SMHKOLIO OHKELIE 1 B10108h BHaLUMMNOdU UdL 1O0GMANOLOL Jaqr-yeH 1830 nh NOLOA g
Neaday 06 = Bd100N BLEHRELISL BH SMHEOLOA0 OXAD ndu BoLUALNKY BH oany VLVHHOUNYLOEN 3
VH INHVYLULIZKA ol
5
o
@©
ju
\\

¥-660009 DHI OHOVILILD AFOLDAL 0L VE VIIMIIVL — YO491LO HAUHLHAI DZV

S3A9E AL UL WAO 10 dorondeq o nHeafAdogo 2o 07y UFHORLO @LMHUKLHAY
9Zv UFoSL0 SLMHUNLHAE o1 kndosaiey u oAudox sierTa LeWN 27y uifoalo SLUHUWIHaY



L

J 02

-+
: g
8 o
=
2\ 3
15
57y et HobfMured @ Weinior neo] \
{dosondes M - v
‘wuoen nimediad ‘wendalen 1 esiudon e endod) 7Y OLEN HUEEMT BUMAD eny BdLOOW eleHes . MuEN 98=IN 924ZY | 20S60S/vY 6801 N \\
g7V UIFOEL0 SIMHIMLHOE OLeN sudolalex 1 9ALdo) SieHs L 7y VITOEL0 SLMHUKLHSY voalo 1830
-anHewadUEH OHLIBHUINOH Oxooua-yeH 1 | HoLMLHSE LHaIWOW
Audoy JaraT-YeH 9 Hoa10 BMHUMIHeE Axdas suHELIMUEK 1ethieaodu 90 el emionen -66009 O3l raidetHel) mvygaalo vH SUHV.LIULIEN
N7V et HouLrea @ Teunoy neo|
(dotondes M
‘U1oeh KHMadlag ‘Uendaten u esfudos ed endod) DZY OLEN HYBEUT KUITIAO BNK BAIO0W BIEHBELMLEY 9£=IN 9892V | 665E00/5Y g9l
g7V VHOEL0 SLMHUMIHEE OLex kudolaLex 1 9AudoN SVIEHTS LBRM D7y UIOELO SIMHLWLHAY ToaLo i$30
-anHOXadUEH CHLIEHVNOH OMoong-peH 1 | HoLWLHeY JHVYIDKIJEVd OHRALOVHh
hALdON JaLrai-veH o FoaL0 BMHUMIHeS AXdaE suHRAMUEN LeTxagodu 99 e eDionen $-66009 O3! 1qidetHeln OHM3adld g9 2 3INHVYLALEN
D7V et Havues o Tewso Mco |
(doLowndes M N v
‘wioeh uHmadias ‘wendale n esfudoy eH ewdod) Q7Y OLed HUeeUT sMMA0 ewn BdLI0W elEHEELIMLEN 9e=IN 947V | 09.4220/SY HaoLmd| |
-7y WF0HL0 SIMHUKLHEE oLey BudoIaley 1 9AUdoN SVIBHTS LenK OZ7Y NTOSLO SLMHUMIHSE goaLo 1830 7801
“auHoNdUEH OHUEBHUWOH OMooua-eH v | HOUWLHSY JUHIHATFALD
bAudoy JaUar-ueH 9 ToaL0 KuHLIMIHeE Axdas suHeMUeY 1exas0du 80 Bl BaXOnEN $-66009 O3 larderuern 0259 YH IUHVYLKLCK
MG 9=IN
A7y HoaLo L
HBLIMLHSE WL 800900V Y -1 268 ANHEAHIdUVHALU mh\
1A49C 1 PAL YMOLO OHHOUTY.LAHON W
NZVY et HoMuLresd o Mewnold ueo | U7 a:osms%m DUALINK SONOL-OXOINE D
“Toalo BMHUMLHGE Lo doniao Axdas sMHeLMUEK txaedy 3 BY BExOMEN -66009 O3] LaldetHel) WW¥KId NdU IUHYINUEY -
MISE9=IN
N7y Toalo . 258 ELEEEL AR
A HalmiHa8 uu | 1-800900% OHIJONIA D IUHVLULUENY -
77y ec HaUuLred o Heiriold utoj 123496 WAL | -1 VMOLO | gg0L OUALINMK
ZI49E LPAL ML YAMOLO dotondeg o unesirAdoge B2 57y UTOELO SIMHLALKSG ulL FO30.L-0X0oUg 2 NI
Bdoiondes Axdag gMHEMLEN 1aedU 90 BT ESIOMEM $-66009 DT LuLdeHer) [OYZ dorovdeg HI109VYd UdU IMHY LULIEN

Y-660009 DAL OBDVILILO AENLDAL IGOMML VE VIIMICIVL — YOILO HRHLHAL DZV

RN

—




—
— M Hooo L
DZVY et Hauwred 9 Wewniol uso | £CRIN L2872V | OVLERO/SY | e
7Y MIORLO SLMHLMLHEA OLeN BrdOJS1E 1 OAUHON SUVIEHIS LEWK NZY UITORLO BLUKLMLHAG woalo AVISEO |y eor dH33dV1D OHd3®00
"/28ZY SvMHE0Lo¢Rd OHRMMDMNBUD OHLIBWMHIN AU HOS.L0 BMHLIMLHEE Axdas oHomdaasy o OLowHEIMUE) | HOUMLHEg D INHVY MALEN-
JZY et Haluwrea o elniol nso
{(dotondes i
‘nioen unmadiad ‘wendsien n eskudoy es endod) A7y oLex Hyeenlr BM<o e edioow etenesiuusy | 9E=IN 9287V | 90€60S/HY eL'e 0L
Hog1o
HZY WI'oaLo SLMHUMLIHAE oLey sudolarey v 2Audon aoieHTe 1enn 07V WogLo siuHUMIHeg 1§30
"OMHONBAUEH OHLTEHUINOH OJODUS-MEH 1 |  HOUMLHBY YIYUE VH IHVIAUHOdU
oAudoy 19ur9r-yeH 9 Moa10 KMHLMLESE Axdag BuHeLlnuen lethiarodu a0 BF emionel -565009 O3t LardedHers) D AVHY LUK

7660009 DHI OHDVIILD IFOLIAL FIOIML VE VI IV L — TOYLO HAIALHEAY DZV




Test Report

CESI

n® OO0 Approved

%, ! '“"i"j" i A3/0030636
L5 PR L I

Page 1

Citent

Tested equipment

Tests carried aut

Stnudards/Speciiications

Test date

Dervasil — Saint Joseph - {France)

Housing for polymer housed metal-oxide surge arrester

type AZB 36

Insulation withstand fests

160 60099-4 (2004-05)

from February 07, 2005 ta ¥ebranry 07, 2005

The resukts reporied n this document relate ooty ta the tested equipment.
Partial reproduction of ths document s prymdited paly with the varilten permivsdon from CESk

No. of pages

Issue date

Prepared
Verified

Approved

S S S S e R L EL S L L T

13

May 04 , 2005
BU PeC - L. Podavitte
BU PeC - R, Malgesini

BU PeC - M. de Nigsis

Mo, of pages annexed 4
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Test Report CES! g)@ﬂﬂﬁﬁ‘]ﬂ A5/003636

> 8030 Approved Page 2

Tests witnessed by;—--

Kdentification of the object: The Manufacturer guaraniees that the tested object is manufactured according to the
submitted drawings.
CESI checked that these drawings adequately represent in shape and dimensions the
essential defails and the parts of the tested object.
These drawings, identified by CESI and numbered A5021441 No. 1-3-4-5 , have
been returned to the Client.

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

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

- dielectric tests with impulse current : peak valae: =3 %; time parameters: =10 % (
- dielectric tests with altemnating voltage :voltage (rms): +3 %

dielestric tests with direct voltage :voltage: 3 %

The measureraent uncertainties are estimated at the level of twice the standard deviation {comesponding, 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 February 01, 2005

Test location CESI - Via Rubattino 54 — Milan

CESI testing team . Mz L. Podavitte , Mr I Guacei, Mr M. Gregori
Test laboratory P180

Activity code 26892R
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7® 0030 Approved Page 4

) Test Rebort CESE égjﬂﬁﬂﬁ]ﬂ A5/003636

Rated characteristics of the tested object assigned by the Client

Metal-pxide surge arrester
Manufacturer Dervasil
Year of manufacture 2004

Geometrical charactexistics measured on the test sample

Height 345 mm
Number of sheds 12
Shed diameter 119 mm
Shed spacing 25 mm
Arcing distance 370 mm
Creepage (leakage)distance i 1020 mm \
Core diameter 59 mm

Other characteristics
Housing material Silicone rubber
Housing color \ grey

4

Name and signature of Client's wiiness:

AI3071G
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Phiotograph of the test objeet
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Photy no,
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Photograph of the fest drrangement

Photone, 2
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Reference Standard

1EC 60099-4 (2004-05); *“Metal-oxide surge arrester without gaps for a.c. system”, clause 8.2

Test carried out and identification of the test objects

Test carried out Number of test objects Test object identification
Dry lightning impulse withstand tests 1 TWT1
Wet power frequency withstand tests 1 ' IWT1
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- A\



- A15301G

Test Report CESB g;yﬂu,ﬁjﬂ A5/003636

& 30 Aopproved Page §

Test procedure

Drylightning impulse withstand test

The test sample has been submitted to fifteen voltage impulses for each polarity having waweshape 1,2/50 ps and peak value
equal to 190,0 kVpeak .The test has been performed in dry condition.

Wet power frequency withstand test

The power frequency voltage has been applied for 60 second on the sample at the value equal to 70,71 kVrms . The test has been
performed in wet condition (as defined by TEC st. 60060-1 (1989))

Summary of test results

Dry lightning impulse withstand test

Non flashover occurred during any of the impulse application

Wet power frequency withstand test

Non flashover occurred

The test result is positive
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Circuit A00O2
Rf
| SR |
r=T="
{ 1
i i
HYL | |
e ol
bl
——cg U Rt Ce — L) Test object
U]
| |
i 1
i
] |
1 t
D L-i_3
Impulse generator
No. of stages: 2
Cy 250 nF
Rg 280 (140 % 2)
Re 320 2 (140+60+40+80)
Cc: 0,0 nF
Voltage measuring system CESI No, 9792
D - divider PASSONI & VILLA type RC series CESI No. 6700; scale factor 25662 i
HV - high voltage capacitance 600 pF
v - low voltage unit CESI No. 6704
{ X - coaxial cable
S - attenuation and termination unit CESI No. 14924
0OS8C - digital oscilloscope type TERTRONIX TDS 430A CESI No. 14232
Measured waveshape
polarity time oscillogram
us ’ No,
front nopative 1,04 01
tail &# 54,8 02
Check of the test circuit
Charging voltage Measured voltage 7.
f\ Ve Vi V! (Vo Nypged)
polarity \ kV/stage kv
negative \ 72,0 142,0
1
AQDB2IG
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A
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Circuit A0D58

Rh.- Ilv
] | S | ] 9
T
R Vi § é Vi
TA

III

s i ™, RE

Power frequency test circuit

R - regulation group PIVI composed by;
- single-phase voltage converter PIVI; power 210 kVA; voltage 380 V/0+610 V
- booster transformer PIVI; power 200 kVA; voltage 600 V /6 KV

Ry - protection resistor TELEMA: R=2 0
TA - current transformer type CGS; ratio 50 A/5 A; CESI No. 03399
I - direct reading digital arnperometer
TV, - voltage transformer type ALSTOM; zatio 6 kV/100 V
v, - digital voltmeter AGILENT 34401A; CESI No. 23082
T - booster transformer CGE mod. KOC; secondary winding power 700 kVA; voltage 6 KV /350 kV; No. of units 1;
ratio 3500 (
RE - variable reactor PIVI; power 600 kVA( not used)

Tripping of the circuit breaker §

I K instantaneous fripping time delayed tripping
N TA setting setting
8 5, 31y 4 82 531y ta
5 10 1 5 0,05 0,5 2,5 0,05
Do
L i
) \ IR EI I am e o o o
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Circuit A0059
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o— ERS—_d \ I — ey
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Circuit AOOS8

Power frequency measuring cireuit

TA - cwrrent transformer type CGS; ratio 50 A/5 A; CESINe. 03399
I - direct reading digital amperometer
TV, ~ voltage transformer type ALSTOM,; ratio 6 XV/100 V
VY - digital voltmeter AGILENT 34401 A CESI No, 23082
( D - voltage divider / type RC series; voltage / kV; HV capacitance / pF; CESI No. /; low voltage arm CESI No. / scale
factor /
Vi - volimeter CESI No. Not used

TV, - voliage transformer type SCARPA & MAGNANO; ratio 130/100 V; CESI Np.5133

V, - digital voltmeter AGILENT 34401A CESI No. 23083
Functional check of the test eircuit . Date: February 07, 2005
Low voltage High voltage K
Ky = 1300 ky=-—- '
Vi 1 Ie, A Vauy Vi Vv Vi 1V,
\Y A A v kv v kv 3500
14,27 -~ 1,0 38,34 48,83 -— -ee 3492
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DERVASIL

Lightning Arrester

Class 2

Report No.

F1-44006002-1

TEST REPORT

METAL-OXIDE ARRESTER BLOCKS

TYPE
Ue

NOMINAL DISCHARGE CURRENT  10kA class2

OTOWA Electric Industrial Co., LTD

TV4136TFE2

BkV

7 18,Meishinch0'3ch0me,.Amagasaki'city,
Hyogo Pref., 661-0021 Japan

TEL: +81 66429-3541

FAX: +81 66426-0635




Test sample

Photo 1.
Photo 2. Test equipment
2




SPECIFICATION OF TEST BLOCKS

Type Dimensions Rated Voltage MCQv Current with stand
(mm) (V) kV)
Diameter Height IEC IEC 4f10pu s 2ms
TV4136FE2 | 41+0.8 36+1.0 6.256 5.00 100kA. 500A

Nominal discharge current In:10kA(8/20 4 s)
Referent current Iref: SmA

CONTENTS

1. Reference voltage measurements
2. Residual voltage test
2-1 Nominal discharge current test
2-2 Bteep current impulse test
3. Long duration current impulse withstand test
4. Accelerated ageing test
5. Operating duty tests (IEC-60099-4-2004)
6. Temporary over-voltage tests (TQV)




1. Reference voltage measurements.
The test was made on 3 blocks with AC 60Hz.

Resistive component of current
Type Sample = 2mA peak
Reference voltage Uref (kVrms)
1 6.34
TV4136FE2 2 6.38
3%1 6.36

%1 :08C Fig.l-1

Fig. 1-1




2. Residual Voltage test
2-1. Nominal discharge current test

The residual voltage test with nominal discharge current impulse {8/20 1. s) was made on 3 blocks.

Positive current impulses in the range from 1.5kA to 20kA were applied on each block.

Fig, 2-1

X 10 sfdiv Y 4.1kA/Miv

Residual voltage &kV)
Type Sample 1.5 kA 2.5kA 5.0kA 10 kKA 20kA
IkA | VEV | IRKA | VKV | IKA [ VEV | TkA | VRV | IkA | VXV
1 1.63 | 13.9 | 25 14.2 | 5.7 152 | 10,1 | 16.2 | 21.4 | 17.7
TV4136FE-2K 2 1.54 1 13.9 | 2.6 14.3 | 6.6 163 [ 10.0 | 16.3 | 21.3 | 18.3
3%2 1.60 | 13.8 |25 |14.3 |56 |153 1100 116.3|21.6 |17.1
Impulse shape X2 :08C Fig.2-1l 84/192 us
\\



2-2, Steep current impulse test
The residual voltage test with steep current impulse (1/20 4 s) was made on the 3 blocks. A
positive 10kA current impulse was applied on each block

Type Sample Residual voltage (kV)
TkA VkV
1 10.2 17.8
TV4136FE-2K 9 10.2 18.0
3*3 10.2 17.8
Impulse shape | ¥ 3:03C TFig.2-2 1.0/24 ps

X lus/div Y 2kA/div

Fig. 2-2




3. Long duration current impulse withstand test
The long duration eurrent impulse withstand test was made on 3 blocks in accordance with clause

7.4 of IEC 600099-4.

The lightning current impulse (8/20 1 s) residual voltage was measured before and after the test.
Each long duration current impulse test consists of 18 discharge operations divided into six

groups of three operations.

Intervals between operations were 60 s and between groups such that the sample cools to near

ambient temperature.

Test sample No. (4136GB25) 4 b . 6

Measurement of residual voltage Current (kA) 10.3 10.3 \ 10.3
before test (Pre-Test V10kA) Voltage (kV) 15.4 15.4 15.5

Current (A)*5 504508 | 503-507 |%03-508
Long duration current impulses Duration (ms) 2.0 2.0 \ 2.0

Residual voltage (kV) | 12.2~12.3 12.2~12.4] 12}2~12.5
Number of impulse Total / Group 18/8 18/3 19{3
Injection energy (kd) 12.2 12.2 12.2}
Measurement of residual voltage Currerit (A) 10.3 103 |y 10.3\
after test (Post-Test V10kA) Voltage (kV) 15.4 154 .“1\_5.5/
Percentage change (%) +0 +0 5
Test result passed passed passed

ambient temperature: 18 ~ 20 C
5 08C Fig.s3-1
X500 us/div Y. 202A/div

Fig. 3-1
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4, Accelerated ageing test
Accelerated ageing test was made on 5kV MCOV blocks (TV4136FE2) in accordance with
clause 7.5.2 of IEC 60099-4,
3 blocks were stressed at 5.75(1.156xUc) kV for 1000 hours at temperature of 1156+2C.
The watts loss was measured after 2 hours and 1000 hours on each block.
Test results shows that watts loss of each block measured after 1000 hours are lower than those

measured after 2 hours, or continuous decrease in watts loss was demonstrated on each block.

Test sample No. 7 8 9
2 hour after energization Applied Voltage (kVrms) 5.76 \5.75 5.75
ambient temperature ‘115C | Power loss (W) 46 | 48 49
1000 hour after energization | Applied Voltage (kVrms) 5.75 5}5\ 5.75
ambient temperature :115°C Power logs (W) 26 2‘5\ 9.7
g
25
2 4
53
2
¥
0 \
1 10 100 1000
Time(hr)
Fig.4-1




5. Switching surge operating duty tests

Operating duty tests was made on 8 samples consisting of 5kV Ue (IEC) blocks in accordance

with clause 7.5 of IEC 60099-4(1998).

1) Measurement of residual voltage
At first part of the operating duty test, a lightning impulse (8/20ps) residual voltage
measurement was made with nominal discharge current.

2) Conditioning
The samples was exposed to the conditioning test consisting of twenty 8/20 lightning
current impulses. The impulses were applied while the sample was energized at power
frequency voltage stress of 1.2Uc. The lightning current impulses were applied in 4
groups of 5 impulses. The interval between the impulses was 50 to 60 seconds and the
Interval between groups was 25 to 30 minutes. The polarity of the current impulse was
same as that of the half cycle of power frequency voltage during which it occurs and was
applied 60 electrical degrees before the peak of the power frequency voltage.

3) High current impulse test N

The samples were subjected to one high current impulse of 100 kA (4/1Qus) At gi‘mbient

temperature. Then the test samples were preheated up to 60 degree centigrate in' \"i)ven.

Then the samples were subjected to the second high current impulse of 100kA (Eil\IOus)l
4) Long duration impulse tesut \
The samples were subjected to two long duration impulse of 500A (2ms) at amibiént
temperature. The time intervals between impulses shall be 50s to 60s.
Within about 100ms after second impulse, the power frequency voltage of Ur and th
elevated continuous operating voltage (Uc) were applied for a time period of 10s an .30min
respectively to prove thermal stability. After the test samples were cooled down to.the

temperature close to ambient conditions, the measurement of residual voltage was made.

5) Results
The thermal stability was observed on each sample.
The residual voltage measured after the test did not change more than 5% from the value
measured before the test on each sample.
No damage was observed on each sample after the test.

Therefore, the samples passed the high current impulse operating duty test.




Table 5-1 Result of operating duty test

Test sample No. 1 2 3
Applied voltage [kVrms] 6.2 6.2 6.2
kA |
g . - C - t f . 1
Conditioning with vrrent ol tmpuise T 10.0-10.3 | 10.0-104 | 10.0-10.4
lightning current -
. Number of impulses: 20/5 20/5 20/6
impulse Total /per group
al /per
(10kA, 8/20us) the impulses 25-30 min | 25-30 min | 25-30 min
Time between: / / ! /
the group 60sec \st,eg 59sec
10 \
First current impulse [kA] Y
High current impulse P 101.6 RN 101.3
(100kA, 4/10us) Second current impulse [kA] \\
100.5 100.7 \ 100.2
Long duration 11
First current i 1
current impulse st current impulse [A] 505 510 ) 505
(500A, 2ms)
Second current impulse [A]
600 505 500
Elevated Ur (10 sec) *12 RN,
applied voltage [kVrms] 6.4 6.4 6.4
Applied voltage 5.1 5.1 5.1
Elevated [(kVrms]
Ue Leakage current |13
(30 min) [mAl 13.75-0.3 | 5.3-0.6 2.80.1
(1min->30min)
. Current [kA] 9.84 10.24 9.92
Initial
, Voltage [kV] 15.80 16.00 15.90
Residual voltage
) Current [kA] 10.05 10.05 10.09
{at 10kA, 8/20ps) Final
Voltage [kV] 16.66 16.60 16.66
Percent change +5.44% +3,76% +4,78%

*8 : Chart & OSC (Fig.5-1)
: 0SC (Fig.5-2)

: 08C (Fig.5-3)

: Chart (Fig.5-4)

: Chart (Fig.5-5)

*10
*11
*12

*13




0OSC of discharge current (1st impulse)

ig.5-1 Nominal discharge current at rated duty-cycle voltage: Sample No.3

Chart (1st impulse)
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Fig.5-2 OSC of discharge High current (1st impulse): Sample No.3

(ambient temperature)
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x: bus/div
y: 20.2kA/div

Fig.5-3 OSC of discharge High current (2nd impulse): Sample Np.3
(preheat: 60 degree centigrade)
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g.5-4 Elevated Ur voltage, 10sec (after high current impulse): Sample No.3
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g.5-5 Elevated Uc voltage, 30min: Sample No.3
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| Test Report CESE o - A5/022760

Approved Page2
Tests witnessed by
Mr. Gazzola DERVASIL - Saint Joseph - FRANCE
Mr. Rousset - . DERVASIL - Saint Joseph - FRANCE

Identification of the object Effected.
The Manufacturer guarantees that the tested object is manufactured according to the subnntted drawings,
CESI checked that these drawings adequately represent in shape and dimensions the essential details and the patts of the tested
object.
These drawings identified by CESI and numbered:
- A5/021441 No.1 to 10,
- A5/021444 No.1,

.- A5/021445 No.1
have been returned to the Client.

Only for laboratory requirement, in order fo Ieproduce the test conditions, all the laboratory data are contained in the
document marked: A4/008123 :

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

voltage: 5% ; corrent: £5% ; time: £5% ‘
The measurement uncertainties are estimated at the level of twice the standard deviation (corresponding, in the case of (
normai distribution, to a conﬁdence level of about 95 %) and have to be considered as maximum values.

Receipt date of the sémp]e March 15, 2004

Activity code . 41285B
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Rated characteristics of the tested object assigned by the Client

Metal-oxide smrge arrester

Manufacturer DERVASJL — Saint Joseph - FRANCE
Type - AZB 36
Drawing 99B524023A
Rated voltage (Ur) -36kV
Maximum continuous operating voitage (Uc) 20kV
Rated frequency 50/60 Hz
Nominai discharge current (8/20 ps impulse shape) 10kA
Line discharge class 1
Pressure relief class

High current for 0,205 ; 20,0kA

Low current for 1,00s ; 0,60 kA
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DB000 - Test arrangement

e _“?®
T

( » C : -
1: Surge arrester A:1,00m
2 : Flexible conductor ) B:040m
3 : Rigid conductor C:1,80m
4 : Support
51 Circular enclosure

" The arrester to be tested was fixed on & support at 0,40 m to ground in the middle of a circular enclosure of 1,80 m in
diameter. ' ‘

The live side of the supply was connected to the upper end of the arrester while the return circuit; carthed, was connected to
the lower end. ' '

DEOGHIG
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Test eircuit DO046

Test 6bject

Supply Ug

<

Symbois used in this diagram are the same &s those on the oscillograms.
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C ES ! A5/003599
Test Report Approved Page 1
Client Dervasil — Saint Joseph - (France)
Tested equipment Housing for polymer housed metal-oxide surge arrester

type AZB 36
Tests carried out Partial discharge test

Standards/Specifications IEC 60099-4 (2004-05)

Test date from February 09, 2005 to February 09, 2005
The results reported in this decunent relate only to the fested equipment. ‘)g Dmﬁnﬂ
Partial reproduction of this document is permitted only with the written permission from CESL n. 0030
No. of pages 11 No. of pages annexed 3
Issue dafe May 04, 2005
Ha ocHoBaHue 4n. 2 ot 33/14

Prepared BUPeC - M. Gregori
Verified BUPeC - R. Malgesini ) ELETTROTECN{CH SPERHAENTALE ITALIAND

’ F,Ha ocHoBaHwue un. 2 ot 33J1[
Approved BU PeC - M. de Nigris iR

GESI Via R. Rubatting 54

Genfro Elsitrolecnico 20134 Milano - ltalia interamente
erimentale itallano Telefono +39 0221 Codlce fiscale e numey

Giaclnto Motta spa Fax +39 0221255440

Capitate socialet 550 000 Eus

S 251 Ice fi
. |scrizlone CCIAA OO 5801 P
- ittp:lhwenv.cosl - - / =
A S W A : 5 ‘ag- “‘ ?{Zﬂ - ( 4
N 1 i B TR Z

prese di Miano
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Tests witnessed by:~m-—-

Identification of the object: The Manufacturer guarantess that the tested object is manufactured according to the
submitted drawings.
CESI checked that these drawings adequately represent in shape and dimensions the
essential details and the parts of the tested object.
These drawings, identified by CESI and numbered A5021441 No, 1 to 10—
A35021444 No.1 - A5021445No. 1, have been returned to the Clisnt,

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

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

- dielectric tests with impulse cument : peak value: +3 %; time parameters: =10 % N
- dielectric tests with alternating voltage : volfage (rms): +3 %

dielectric 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 confidence level of about 95%) and have to be considered as maximum values

Laboratory information

Receipt date of the sample February 01, 2005

Test location CESI - Via Rubattino 54 — Milan
CESI testing team Mr L. Podavitte

Test laboratory P177

Activity code | 26892R
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Test Report CESE ' A5/003599

Approved Page 4

Rated characteristics of the tested object assigned by the Client

Metal-oxide surge arrester

Manufacturer Dervasil — Saint Joseph - (France)
Block manufacturer Epcos
Year of manufacture 2005

Electrical characteristics

Nominal discharge current (I, ) 10 kA
Line discharge class 1
Raied voltage (U)) 6 kV
Continnous operating voltage (U) 20kV
(' Rated frequency 50-60 Hz
Geometrical characteristics measured on the test sample
Total height ( only surge arrester) \ 345 mm
Number of sheds \ 12

Shed diameter \'\\ 119 mm

Shed spacing \\ 25 mm
\

Core diameter \\ 59 mm

AN

Other characteristics \ \

Housing material {\\J silicone rubber

J A grey

Housing color

\

TV

\

| N

Name and signature of Client's witness:

A
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Photograph of the test object

Photono. 1

s e SRR
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Reference Standard

IEC 600994 (2004-05): “Metal-oxide surge arrester without gaps for a.c. system”, clause 10.8.8

Test carried out and idenfification of the test objects

Test carried out Number of test objects Test object identification
Partial discharge fest 1 PD1

Al483IG CHOTD




Al5301G

Test Report CESE AS[O:::? j

Approved

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
mezsured according to the reference standard (IEC 60270).

Summary of test results

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

AL
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Test setting for the test
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Circuit A0127

F ' R T §§ Test object

F T i T

Power-frequency high voltage circuit.

F - wide band rejection filter TELEC; 380 V; 100 A

G - Faraday cage

s - single phase circnit breaker SACE; 600 V; 800 A

R ~ tegulator CORMES; power 66 KVA; voltage 380 V/0+220 V

( TA - ourrent transformer CGS, ratio 150300 A/5 A
\ 1 - analogic amperometer
™V, - voltage transformer; ratio 440 V/ 100V
V) - analogic voltmeter
T - booster transformer PIVI; power 250 kKVA; voltage 200400 V/250 KV
TV, - voltage transformer PIVI; ratio 250 kKV/ 100V
V, - direct reading digital voltmeter FLUKE; CESI No. 06393

=
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Circnit A0022
Partial discharges measurement
Direct circuit - Scheme la
e,
— — C
_ ¥k
— P
Test object — — ()
Zm RS
(O
o 0SC
P - calibrator CESI; CESI No. 346
Cy - coupling capacitor 0,3 nF
L - coupling impedance
RS - pattial discharge detector HAEFELY TRENCH type TE 571; CESI No. 1328

0sC - (not used)




HAEFELY TRENCH TETTEX PD-DETECTOR

Info: 1 Start date: 00.00.00
Measurement name: Start time: 00:00
Comment:

1st PD Range: 100 pC 2nd PD Range: Not applied
Noise Suppression: 5 % Lockout Time: 7.3 usec
Test Measuring Time: 15 s Voltage Range: 15 KV
Remarks:

CESI PeC A5003599 osgjlio
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Test Report

CESITEST

AT-A4/609502

p.1

client

etuipment under test

tests performed

normative documents

receipt date of the sample

test date

no; of pages

Darvasil - Baint Joseph {France)

Polymer housed metal-oxide surge arrester
type AZB-36

Bending moment test

[EC 600929-4 (2004-05), Clause 10.8.9

June 14, 2004

from June 17, 2004

21 no. of pages Tjd 22

the test resulis relate only to the sample tested
this document shall not be reprodiiced except in full without the written approval of CES]

to July 16,12004

first issue date

July 20, 2004
Ha ocHoBaHue un. 2 ot 3314

preparad PeC/TEST - M. Gregari
verified PeC/TEST - A. Sironi 3 —
st
approvad PeC/TEST - M. de Nigris FEHIG0 FLEVTRETEJI O RRSRHAENTALE HAUMRS
Ha ocHoBaHwue 4un. 2 ot 33J1[
i
CESI Via A. Rubattino 54 CapAals sociale 8 550 000 E6ro

Centro Elettrotecnico
Spetimentald Italiano

Giaciintu-MoHa~SpA*—'—*—ﬂ~*F‘@X‘?‘39’O?21‘255ﬂO‘“”""i' crizlong CCIAA 0079

20134 Milano - |talla jrteramente versato
Telefone +39022125.1  "Cadice fiséale e numero
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‘Registro Imprese di Milano
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tests witnessed by: /

identiflcation of the object: The manufacturer guarantees that the tested .objeet is manufactured
according to the submittéd drawings.

CESI checked that drawing adequately represents iif shape and diménsich the essential detail and the
parts of the tested object.

Tha drawihg ‘idemified by CES! and numbered A4/5609437 n. O

oneé page, is arinexed to this
( document.

Only for laboratory requirgiment, in order to reproduce tha fést conditions, all the laboratory data are
contained in.the documént marked: —

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

(\ - dislectric tests with implilse voltage ' peak voltage; + 3. 9% ; time paraméters; + 10 %
- dielectric tests with impulsé current : paak va!uei + 3 % ; time parambters: + 10 %
- dielectrle tests with alternating voltage : voltage {rms); + 3 %
The measurement uncertainties are estimated at the levél of twice the standard deviation
{corresponding, in the case 6f normal distribution, to a gonfidence level of about 85 %) and have to
be considered as maximum values,

labeoratory Information

CES| testing team: Mr F, Mazzarella

test laboratory: P177 surge arrester laboratory

activity code: 4128568
kéeywords; 12016R, 23810H, 31020W, 460300, 530010

MOD.ATGo1IG-RD1
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Test Report

AT-A4/509502

b

Test gbject characteristics

typei Polymgr hduged mgtal-oxide siirge arréstér section

elactiical characrerisfics (Claimed by the client)

manufacturer’s name

DERVASIL

“nibMinal digsharas GUrént™ %, [KA]

1=
i}

rated.voltage - U (kY]

&

n
3

gonfinuous aperating. voltaga. - U, [kVY'

reference currant:- i, imA]

ltiie diseharge olass.

e fréigfcy - 1K)

dynamle-cantifever INFmi

yegar-of manufactare

‘Gebimetrisal characteristics (meastired ofi-the test saniple)

hefght {piml

33 N

‘fAuriber-ofsheds

shéd-digtigter {rim]

cére-giameatar [mmi

other characteristics

heusing Material

polymeriz

hisugirg.salor

;Q_ra_‘y

FOBATTIG

<y N
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‘Test Report

AT-A4/509502

Reférence Standaid

IEC 60099-4 {2004-06b) edition 2.0 at clause 10,8.9.3 for polymer housed surge. arresters without'

enclose gas volumme.
" Metal-oxide-strge arrester without gaps for a.c. systemn”

Test carrled out

tost tarried out

-number of sample tested

Initlal measurements

banding application

‘water-immérsion

test.evaluation

Test object identification

“test objedt.names identifigation of test sampie Ig_'i%\n by fnheXKEe‘nt)

polymsr housed metal-oxide surge arrester

. i e+ e
2 o e
I

Ee—— STV

BM1 - BM2 - BM3 \ \\

RS



Test Report AT-A4/509502 p.6

Tast procedure

The test consisted of the following steps:

Initial measurement

- Wiétt losses hag bébn measured at 0,8%,

- Internal partial discharge have been measured.
‘The application voltage has been increased up to rated vgltage- (U} and maintained for 10 sec. Then
the voltage has been degreased to 1,05 times the continuous operating voltage {U,) and the partial

discharge level hag beeri meastired according to the referencé standard.

- The lightning impulse residual voltage has been measured at the nominal discharge current iy

( Bending application

The test samplé has been mounted in upright position, The specified [6ad of 200 N*m {corresponding
to 688 N applied to the freg terminal on the samplé having 339 hsight) was,apré,d_ perpendicular to
the axis. The load was incréased at constant spged, méantained at the specified value for about 60 to
90 seconds and then decreased to zero.

Water iminersion test \

The sample has been immersed in & vesse!, in boliling deionized water with 1 Kglm3 of NaCl 19
hours, At thé end the sgamples remained in the, vessel until the water cooled 1o 50°C., \

Vetification test at ambient temperature (\
- The visual inspection was carried out \
\\.\
.
- Watt losses méasuréinent at 0,8*U, has been repeated

- Partial dischargé measurement has beén repeated at 1,05*U,

- The lightning impulse résidual voltage test has bee repeated at nominal discharge. current 1,

MOD.AT1761G




Test Report AT-A4/509502 p.7

Summary of test résult

Visual inspéction

The visual ingpection of the polymer housed metal axide surge arrester after test has revealed no sign
of physical damage.

Bending application

The force-daflaction curve does ndt show significanit discontinuity,
The pérmianent deflection is not significant.

Elettrical measurement-

- variation of watf losess at 0,8*U,

béfote test aftaf 18st
sample voltage fiower volfage power vériation
kv w kv w %
BivH 24,26 0,394 24,03 0,489 +. 3‘&@0‘
8M2 33,82 0,408 23,66 0,389 -.,4,6R
BM3- 24,12 0,438 24,02 0,429 2,08

The variation of watt logses before and after the test was less then 20% {makimium dllowe
according to reférénce standard is 20%),

- variation of lightning impulse residual voltage at |,

\

befora test after test
Bsample disgharge residual discharge resldual varlation
clrrent voltage gurrent voltage
KA kv kA kv %
BM1 10,0 99,42 10,0 100,4 1,0
BM2 10,0 99,61 10,0 1008 1.2
BM3 10,0 100,2 10,0 101,2 1.0

The variation of fightning impulse residual "voltage before and &fter the test' was lass then 5%
{maximum allowed varlation according to reference standard is 5%).

- Méasui@y partial discharge level was less than 1 pC {backgrounid noise) before and after the test,

f40D,A1176iG
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Power frequency voltage-current characteristics - before bending moment.

test ohlestr Pdlymef housed metal-oXide surge direster
test 6lroulty AOT9

date: Jung 17, 2004

‘sample:no, BM1

) 3rd harmonic-
osclil, voltage cuprent current currant power .
arnplitude
no, kv + mA,, ‘ b mALy i W UA
T 24,25 0,327 ‘0,610 0,233 0,394 ==
(, : samiple'no, BM2
. ! . : . -3rd’harmonic
oscill. voltage current cuyrent currgnt: powaer
o amplitude.
no. kv + mA,, = A, mA, . W EA
z 23,82 0;327 0,490 0,238 0,408 —

sample.no. BM3

. L N 3rd harmonic
asaill, voltage gurrerit current currant- power .
amplitude
no. Ky + mA,, - ThA,,. A W \ HA
3 2402 0,308 0,489 0,233 0,438 . \K\*
>,
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p.10

Bending inoitiarit, test,

lightning impulse residual voltagé measuigment- béfore bghiding moment

tést object: Polyimer hbused rhatal-bxide sutgde arrester
1est clycuiti AQ14

date: June 17, 2004

oaisatod oharaing. ) _
sample reqiies e “ ajgﬂng ostiflogram
Gurrgnit voltage

current
wilgghape-

disgharge
giirrent

restdial
voftage.

no, kv no,

g

kA

kv

BM1 I 63x2 4

8,2/19,6

10,0 N

99,42

BM2 by 63'x 2 ]

8,2/19,6

10.0

\ 99,61

8,2/19,6

10,0

\ 100,2

\

osgilloscopegetiings

sampling diviston

input

attenuation g\

M

Ve

/A

currént, 5

o8

voltage l 5

0.8

BQ_:B\

)
\
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Test Report AT-A4/509502 5.13

Beridirig§ application:
Test date: June 28, 2004

The tést sample was rmaunted in upright position. The specified load {corresponding to the maximum
bending momant 6f 200 N*m) was applied ‘perpendicular to the axis to the free 'end of the surge
arrester. The lodd Was.increased at constant speed, maintained at the specified value.for abhout 60to
90 seconds and then decredsed to zefo.

A vigw Of the test arfangement is shown in the photos pages n. 11 - 12,

The curve of the load&deflection versis time is showri in the oscillogram n.07 (sample BM1) - n.08
(sample BM2) - n. 08 {sample- BM3)

The curve of the load vérsus deflection js shown in thé osclllogram n, 10 (sample BM1) - n, 1.1 (sampie
BM2) - 12 (sainplé BM3).

water. immiiefsion. test:

Tést date: July 13+ 16, 2004 (
The sample has been immersed in a vessel, in bolilihg delonized water with 1.Kg/m? of NaCl for 4 2
hours. At the ‘snd the ‘samplés remained in the vassel until the water cooled to 50°C and maintained

at this temperatire in the vassel until verification tests.

HMOR.ATT76IG
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Test Report

Visual exaniination:
test date July 16; 2004

The surge arrester has beei visually ingpected.

No sign of physical damade was detécted,
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Power frequency voltage-current characteristics -after bending moment.

test obJedty Polymef housed metal-oxide sufge arrester
test clreuit: AO19

date: June 16,2004

safmple nd, BUT

- o . ) .3fd harmdnic
ostiil, voitaga current. current current powef o
_ ' amplitude
no, kv + mhgy - A, mA w BA
13 24,03 0,323 0300 0,223 0,459
-sampla no. BM2
; o . - L 3rd harmonic
oscill, voltage -gurrent current currént’ power S
) amplitude
no. kV + mA,, = mAer mAm‘& w [A
14 23,68 0,318 0,208 0,216 0,384
-samplg no. BM3
. - , ) e 3¢d harmodile
oscill. voltage currant cuirent current pévwref
amplitude
no, kv + mA, ~mA, A w PA
15 24,02 0,321 0,291 0,2176 0,428

1ADD.AT 1BEIG
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MODAL 14816

AT-A4/509502:

lightning impulse residual voltage measuremetit - after bending mbmient:

test abject: Polymer housed metdl-oxide suige arréster
test chroulis AD14

date: June 18,

2004

sample requested ﬁfl.-é__traing.  oscllloggram urrent djsg:h§(gs ‘;ef.lt_igal.
currefit yoltage waveshapé curférit voltags,
o, kv na, Jis A £V
BiA1 by, 63 x 2 21 8,2/19,6 10,0 100,4
Bfaz Iy Bix 2 22 8,2/19,6 \ 100 100,8
BM3 Iy 63x2 vict 8,2/19,6 N0 101,2

sampling division

oscilloscope settings

input

s

Ve

curfent 5 0,5 r—sw
voltage 5 08 \ 8015 \

[ B i T T ——
e iy

s ket

Y S

e A iy

U v e TP

S i, wf
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AT-A4/509502 p.18
circuit A019
D
RE T
‘ Test object [
(%) {
| ,
-
PC R t:l:'
L = _
_measuring’ s,‘ystéms
power fréquency sipply
RE : programmabte supply CESI no. 23702-32191 ;type Larcet A.C. Power Source 5000 P.5,
PC : persohal computer
T : transformer. type Specialtrasfo : power 30 kVA ; voltage 200 V/15-30 kV
current shunt (R} CESl no, 11537 ;R = 867,8 Q.
- oscilloscope CES| ho.9090
( type TektroniX RTD 710A
voltage divider (D) CESl rio. 11120 k= 1010
electro optical system CESI no.11519/620 ; attenuation 50:5
osgillascope CESI no.30223-30224
type Data Precision DATA 6100
Iy . .
T 199
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Test Report AT-A4/509502 p.19
circuit A014
S Le D
b e J-
Test object ||
:[: Cy
_ ]
T
mégsiring systems: ) (
impuise generator
plant P177
no. of stages 2
Cq 2,49 pF
L, 18 uH
S spark gap
current shunt {R) CES!no. 6042; R = 0,002Q : 100 kA ({

electio optical system CESIno. 11517/518
oscilloscope CESI ho, 13217
type Tektionix TDS 540A

voltage divider {D) CESI no, 13027 k = 2029
slectro optical system CES| no. 115621/522
oscillos¢ope CESI ro. 13217

‘type. Tekfranix TDS B40A

e
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Test Report AT-A4[509502 p.20

circuit A012

S

£
i

-
|
|
Tést. objest WQ (i’
i
.
=

1}

power fraquericy test ¢ircuit

R :régulator type CORMES:powsr 66.-kVA ; voltage 380 V/0 - 0,22 kV
TA ; current trasfarmer CGS; ratio 150-300/6

l; 1 amperonieter direct réading INDEX

TV, ¢ Uoltage, rransformer CGS ; rafio 220-440/100

V, i voltmetsr direct réading TSE

Ry, @ protection resistor - Q

T 1 booster trahsfarmer PIVI ; power 250 kVA ; voltage 200400 V/250 kV
TV,: voltagé ttansforiier type CGS ; CES! no. 287; ratio 30000/100

V, : voltmitst CES] no, 6393
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AT-A4/609502 p.21

circuit A022

partial discharges measuremient

direct cireuit
scheme 1a

— G

Test object

0 CRO

C. : coupling capacitor 0,3.nF
Z, + coupling impedance
P : calibrator no.Cesi 3466

RS : partial discharge detestor HAEFELY TRENCH, Type TE 671, no. CESI' 13281
CRO: oscilloscope { hot usad )
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oscillogram no,16
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Test Report

AT-A4/509306 p.1

client

equipment under test

tests performed

normative documents

receipt date of the sample

test date

no. of pages

tha test results relate only to the sample tested
this decument shall not be reproduced except in full without the written approval of CESI

Dervasil - Saint Joseph {France)

Polymer housed metal-oxide surge arrester
type AZB 36

Moisture ingress test

IEC 60099-4 {2004-05), Clause 10.8.,13

May 03, 2004

from June 17, 2004 to July 16, 2004

24 no. of pages annexed 7

first issue.date

prepared

verified

approved

PeC/TEST - M. Gregori
PeC/TEST - A. Sironi

PaC/TEST - M. de Nigris

July 20, 2004
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AT-A4/509306 p.2

Test Report

tests witnessed by: /

‘Tdentification 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 tasted object; '

The drawing identified by CES| and numbered A4/609437 n. 01, one page; is annexed to this
document.

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

The measurement uncertainties of the test results reported in this document are the. foilowin"g_: (
- dielectric tests with impulse voltage i 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-%

The measurement uricértainties are estimated at the level of twice the standard deviation
(correspondiiig, in ‘the case of normal distribution, to a confidence level of about 95 %) and have to
ba considered as maximum values.

laboratory information

CESI testing team: Mr L. Podavitte
test laboratory: P177 surge drrester Jaboratory

activity code: 41285B
keywords:. 15R, 23810H, 31020W, 46030U, 53001D
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Test Report

AT-A4/509306 p.4

oA

Tést objeot characterisfics

type: Palymer haused metal-oxide:surgs arraster édtion

electfical charactéristics (claimed by thacligfit)

manufsctyrer’s nama

‘DERVASIL

6

ratad vbltage - U; KV

38

gontinuoys.operating voltage < U, (kV]

9g

teferance current -.iy, [mAI

o
o,

lir'aé-?disbhﬁrgé;fclhss

ratéd fiéquéhicy - (Hz)

40tqUE lodd [N*i]

statio cantiiiver (NI

year of manufactura.

Jeométrical tharacteristics (measured on the 1St samiple).

heélght Tmm]

fiumbsr of dheds’

shed diamietér [mm]

‘core diameter {mmil

other chardcteristics.

hétisihg matefial

polymerfe.

housing ¢alor

grey

S GrUTiRATY
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CESI TES

Test Report B AT-A4/509306 p.6
Reference Standard
IEC 60099-4 {2004-06) edition 2,0 Clausé 10.8,13
" Metal-oxide surde arrgster without gaps for a.c. system”
Tést cartlgd out
-test-garriad out number-of sample tested
initial measurament .
mechanical preconditioning
water Immegrsion test . (
verification tast

Test object.idsiitification

test object names identification of testsample {givén by the clignity

polymar fhetal-oxide surge arraster Ml /\A

. e |
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Test Beport AT-A4/509306 p.7

Test pracedure on samples: Ml

Ihitial measurémerit

“ Watt losses has been measured at 0,8%U, = 23,2 kV

- Interhal pa‘rtiél discharge have baen medsured.
The application voltage has been increased up to rated voltage (U;) and maintained for 10 sec.
The voltage has bean decreased to 1,08 times the continugus operating voltage (U, and the

pattial discharge level has been measured according to the reference standard.

- The lightning impulse residual voltage has been measured at nominal discharge current Iy

Terminal torque pre-conditioning

- The termiinal torque at the value, specified by the manufacturer(30 N*m), has been applied
for 30 setorid.

Thermomechanical preconditionirig

- The specimens have been submitted to two 48h thermal cycles of heating ¥pd cooling (see fig.8
of the refererice standard) while mechanically loaded. The temperaturs was rahging from +60°C.
to -40°C, The mechanical load consistéd of a cantiliver load at the value Specified by the
manufacture {i.e. 300 N applied to the free terminal). The direction of the load\was changed
every 24 hours ds specified on fig.8 of the raferénce standard. i

Water immersion test

{ - The sample has been immetsed in a vessel, in boiling deionized water with 1 Kg/m?® of NaC
42 hours, At tha end the samples témained in the véssel Until the watér cooléd to 60°C.\

Verification test.at:amhient témperature

- Visual inspection

- Watt losses at 0,8*U, has been repeateéd

- Partial discharge has been.repeated at 1,06%U,

- Thae lightning impulse residual voltage has been repeated at nominal discharge current |

ety

— iL i o GPN “%ﬂa
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Test Report AT-A4/509306 p.8
Visual inspection and summary of test result.
- Ths visual inspection -of the polynier housed metal oxide surge arrester after test has revealed
no sign-of physical damage:
- variation of watt losess at 0,8*U,
befare test after tast
sample- voltage power. voltage powar Variation
kv W kv W %
M 24,11 0,497 23,90 0,435 - 12,47

The variation of watt losses before and after the test was less then 20% {maximum allowed variation
according to reference standard is: 20%),

. variation of lightning impulse residual voltags at I

before test after test
sample discharge residual discharge residyal Nyariation
currant voltage” current voltage
kA kv kA kv %,
M | 10,0 101,4 10,0 101,98 0,5

The variation of lightning impulse residual voltags before and affer the test was léss théh'-ﬁ%-'

{faxirmum allowed varjationi according to reference standard is 5%).
\\

- Measured partial disgharge-level was léss thari 1 pC (background noise} bafore -and after the test.

All acceptance criteria are satisfied. The test rasult is positive.
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Test Report AT-A4/509306 p.9

Power losess measurement - before precoriditioning.

testoblect: Polymer housed mstal-oxide surge arrester
tast élrcuit; AO19

date; June 17, 2004

sample nd. Mt

" . L 3rd harmonic
astill. voltage current currant current powar .
amplitude
no; KV 4 mA, - mA,, mh W HA
1 24,71 0,306 049 0,235 0,497

=< 537 A R e s gy
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Test Report AT-A41509308 P11

MaTsture' Ihgress test.
lightning ifpulsg residual voltage measuremsnt : before preconditioning,

test bbjact: Polymer housed metal-oxide sufge arrester
test elreuitt AQT4

date: June 17, 2004

] requestad charging e current discharge resfdual’
~-sample . T wseillogram T . N
eurrent Yoltage waveshaps Suirrent valtage
ni: kv na; ois, kA kv
Ml by 63,0% 2 2 872/19,6 10,0 10134

LY

ostilioscope sattings

é:t.%;a;iaﬁ_

sampling division input
LS v@ \
guftent 5 0;6 505\
Vittage & 1,0 0:5




Test Report AT-A4/509306.

Preconditoning test:

- Términal torque pré - conditioning

tést datel June 21, 2004

The terminal-torqua at the value, spesified by tha-manufacturer(30 N*m),.has bebn applied

tor.30 second.

Thermomechanical preconditioning

test date; June 21.+Jung 25; 2004

sampla

applied
load

lower
temperature

upper
temperature

duratidn of
‘temperaturs
-application

cycles. n.

_iqad'.drna_c‘tio}\

no. N

oC

oc

h

deégiée \

Ml 300

60

24

0

M 300

« 2B

24

180

\

it i 300

+ 45

24

270

Wil 300

-40

24

g0

T T T T T A 7 i £ e e




Test Report

AT-A4/509306

p.13

Test setting for terminal torque pre - conditioning
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Test Report AT-A4/509306 p.14

Test setting for thermomechanical pre - ¢onditioning
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Test Report AT-A4/509306 p.15

Temperature cycle about thermomeachanical pre - conditioning
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Test Report

CESI TES

IMODLATI 761G,

==

water immeérsion test:

developmaeiit

Test date: July'13+16, 2004

The sample has been immersed in a vessel, in boiling deionized water with 1 Kg/m® of NaCl for 42
hours. At: the end of boiling, the specimens remained in the vassel untllthe water ¢ools to
approxinatély 60°C and maintained at this temperature in the vassel until verification tests started,

o sl ATGTLL
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Test Report

AT-A4/509306

pi17

visual exaniination:

test date: July 16, 2004.

The housing of the specimen has been.inspected visually.

No-visible damage or permanent deformation were noted.
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Test Report

CESIIES T

AT-A4/508308

p.i8

Poweér losess meagurement - after preconditiorilg.

tgsfobje,t:t: 'Polymar housed metal-oxide surge drrester

test-clieult: AOIQ

déte; Joly 16,2004

oscill,

voltage

cuirent

sample no. M

currant

current.

power

3rd harmonic

amplitude.

nic.

kV

+ mA,

=mAg

A s

A

73,9

0,313

0,286

0,215

0.438
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Test Report

AT-A4/809306: p-20

Molsture Ingress test.
lightning Impulsé residual voltage measurement - after preconditionig

test ehjeét: Polyiier housed etal-oxide surgd arroster
test clrcuit: AG14

daté: July 16, 2004.

samjle requested eharging. Gacillégram Lurrent dr.s.s:heArAge , ge§tsfua! (
cufrEnt Voltage ’ wiavéshape cirrent voltage
g, ) kv o, s kA L kY
Mi hy 63,0 %2 07 8,119, 10,0 \\01;9
oscilloscope settings
sampling division inplit atteriuatioh ‘
s Ve \ ' ,
surient’ 5 0,5 805, ,\J/
vbitage 5 1.0 §0i5 / l

'::J.:':} ;’l’ 3
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Test Report

AT-A4/609306 p.21
circuit AOT9
0

RE T
,@ ' Test cbjéct
(05 1

|

PC R -[

méosuring systéms

power fréquency supply

RE i programmable supply CESI no. 23702-32191 ; type. Larcet A.C. Power Source 5000 P.S.
PC { personal gompUter
T 1 transformer type Spedialtrasfo ; power 30 kVA ; voltage 200 V/15-30 kV

current shunt {R) CESl-no. 11637 ; R = 811,94 Q ;
oscliloscape CES) ng. 8080
( _ type Tektronix RTD. 71T0A

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

elestro optical system CES] no.11519/520 ; attenuation 50:5
ostilloscopé CES! no.9090

type Tekironix RTD 710A

MODLAY146IG ) | i::, ;’3 . -; F‘:I :‘;‘\ ;‘;-\\3 %;}E_:Ié ﬁpf‘ff E‘E‘ ;J‘EQA
L T Ol LIS O F Tt
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CESITFST

Test Report

AT-A4/509306 p.22
circuit A014
$ Le D
Test object []
¢
g
measuring systems (
Impulse-generdtor
plant P177
no, of stages 1
C, 4,98 uF
L. 8 pH
S spatk gap
currant shunt (R} CESl.ho, 6042:R = 00,0020 ; 100 kA (

electro optical systém CESl no. 11517/518
oscilloscope CESI na. 13217
type Tektronix TDS 540A

voltage divider (D) CESl.no. 13027 k= 2029
électro optical system CESI no.11621/522
oscilloscope CES) no.13217

type Tekirorix TDS 540A




AT-A4/509306 p.23

Test Report

circuit A012

i

1+ T :i:
R ‘9 Vi 3 § Va l» Tosl objact ™ @F@

-
|
1
]

¥y)

power frequency test cirguit

R 1 reguilator type CORMES;power 66 kVA ; veltage 380 V/Q - 0,22 kV

TA : currént trasfofmer CGS; radtio 150-300/5

I, : amperométer direct reading INDEX

TV, : voltage trarisformer CGS ; fatio 220-440/100 o
V, 1 voltmeter direct reading TSE ~
Ry & brotegtion résistor - Q \

T : booster transformer PIV) ; power 250 KVA ; voltage. 200-400 V/250 kV

TV;: voltdge transformeér type CGS ; CESI no, 287; ratio 30000/700

Vs i vdltmeter CES| no, 6393
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Test Report

AT-A4/509306 p.24

circuit A022
partial discharges measurement

direct circuit
scheme 1a

""" 1 —

Test object —— : | (

Cy : coupling capacitor 0,3 nF

Z., i coupling impedance

P : calibratot no.Cesi 3466

RS : partial discharge detestor HAEFELY TRENCH, Type TE 571, rio. CESI 13281
CRO: osgillosgope { not used )
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