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Hauiarta babpuka NpomsBexAa LUMPOKA raMa BUCOKOKA4ECTBEHU M3MEPBATEAHU TPAHCHOPMATOPH C U30ABLMA OT AITa CMOAE 38 HOMUHAAHO HUBO
Ha U30AaLMA A0 35KV BKAIOUUTEAHO YHUKAAHYW NPOAYKTH, UMUTO aHAAOTMYHKM BMAOBE He CbilecTByBaT 3a AHec. Okono 400 000 apTukyaa, KOUTo
YCMELIHO Ce M3MOA3BAT B PA3AMUHM YacTh Ha Pycus 1 B uyxOuHa. LLe ce pasBame Aa BHECEM BallWTe WAEU B XMBOTA U A8 Cb3ASAEM HOBU
Bb3MOXHOCTHU 32 PACTEX U NPOCNEPUTET Ha Baluvsa BUsHec.

dabdpuka: 19 yn, CeBepHas, Beankn Hosropoa, Pycus, 173008; Tea. / Qaxc: +7 (8162) 948 102/
103Twproecka Ppupma: B Mockea, Tea . +7 495 221-52-02; B CaHKT-ﬂeTepéypr Ten.: +7 812 449-70- ~;o B
Camapa, TeA . '
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[AVIPEKLMA , M3MUTBAHE HA CPE[ICTBA 3A U3MEPBAHE, YCTPOIICTBA W
CbOPBKEHUA"
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9000 I'P. BAPHA

byn. ,CNUBHULIA” N2 26, ET. 9

TEJ.: 052/803528, ®AKC: 052/801955
E-mail: office@emielectric.bg
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OTHOCHO: W3pajeHn yaocroBepeHWst 3a ofobped TN CpescTBO 3a WM3MepBaHe Mo
3aasneruns c Bx. N2 AY-000029-22945, 22946, 22947/25.04.2018 r.

YBAYWAEMMW I'OCﬂOD;VIH YIPABWUTEN,

YBepomapame Bu, 4e B pernctbpa Ha oaobpeHuTe 3a U3NON3BaHe TUMNOBE CPeacTBa ca
BrUcaHu:

o. M3amepBaTeNHn TOKOBW TpaHcdopmaTopyu Tmn TON-HT3-x(E) noa N2 5135;

o W3MepBaTenHn HanpexeHosu TpaHchopmatopun Tun HON(M)-HT3-x(E) nog N2 5136;

e W3mepBaTenHu HanpexeHoBn TpaHchopmaTopy tun 3HON(M)-HT3-x(E) noa N2 5137;

e Oupma-npoussoauten: HT3-Bonxos (Hesckuii TpaHchopMaTopHblii 3aBoa-Bonxos)

yn. CesepHan 19, Benvknit Hosropon, Hosropoackas obnacr, Pycusa 173008;
¢ CpoK Ha BanMAHOCT Ha oaobpsiBaHe Ha TMna Ao0: 20.06.2028 r.

C TEeXHUYECKN U METPOSIOMNUHIK XapaKTepUCTUKN CbilacHo Yaocrosepernna N2 18.06.5135, N
18.06.5136 n N2 18,06.5137.

Mpon3BoaNTENAT/BHOCUTENAT Ha CPEACTBOTO 3@ M3MEpBaHe OT 0A06peH TUM ce 3agblasa Aa
nocTasn 3HaK 3a oA06peH Thn B CcboTBETCTBME C un. 35 oT 3akoHa 3a uaMmepsaHusita (OB, 6p. 46
oT 2002 T1.).

WamepBaTenHute TpaHcdopmaTopu, KOUTO CE M3MON3BaT Mo CMUChAA Ha un. 5 oT 3akoHa 3a
n3aMepBaHuATa, NOANEXAT Ha NbpBOHAYaNHa NpoBepka npean NyckaHeTo UM Ha nasapa w/unu B
aevcrane,

Ha ocHoBaHue un.36a an.3 ot 3001
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71040 Codiusn | || Tenedon: 02/ 970 27 99
6yn."a-p. I, M. QumurpoB™ N2 525 Vo tharc: 02/ 873 5272

e-mail: disius@bim.government.bg / www.bim.government.bg
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EBINAPCKY MHCTUTYT 0O METROIOINA

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

YOOCTOBEPEHHWE
3A OfOBPEH TUI CPE/JICTBO 3A U3MEPBAHE

Measuring Instrument Type-approval Certificate

N2 18.06.5135

WisnapeHo Ha npoussoauTesn: HT3-Bonxos (HeBckui TpaHcdhopMaTopHbii 3aBog-Bonxos)
Issued to manufacturer: yn. CeepHan 19, Benuknit Hoeropog, Hosropoackas o6nacr,
Pycust 173008

Ha oCHOBaHne Ha: 4n. 32, an. 1 oT 3akoHa 3a usMepBaHusTa (B, 6p. 46 or
In Accordance with: 2002 r., uam. 6p. 88 ot 05 1., u3m, 1 gor. 6p. 95 oT 2005T.)
OrtHocHoO: n3mepBaTeNHn ToKoBU TpaHchopMmaTopu Tun TOST-HT3-x(E)

In Respect of:

& AN
BG 18

3Hak 3a ogobpen Tumn: =
Type Approval Mark: 5135

o
TexXHUYEecKk U METPONOIrUYHN
XapaKTepUucTUKN: MNPUNOXEHWE, Hepa3aenHa YacT OT HacToALoTo
Technical and metrological yAocToBepeHue 3a ogobpeH TMN CpeAcTBO 3a u3MepBaHe
characteristics:
CpoOK Ha BaJiMgHOCT: 20.06.2028 .,
Valid until:

Bnucea ce B perucrbpa Ha
o[06peHnTe 3a U3NoN3BaHe -
TUNOBE CPeAcCTBa 3a T

usMepsaHe nop No: 5135 %@9{/‘“”"“ TN
Reference N9; / 7\
.3*/ \/\"(\ A

Oara Ha usgaBaHe Ha

YAOCTOBEpPEeHUerTo 3a

opo6peH Tun: 20.06.2018 r.
Date:

Ha ocHoBaHue un.36a an.3 ot 3001

W. O. NPEAC

crpanmija lor3d
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Mpunoxwenue KoM yaog;[?ggpenfw"e; 3a onobpen thin N2 18.06.5135

Wspaneno va npoussoauten: HT3-Bonxos (Hescknii TpaHchopMaTopHbId 3aBoA-Bonxos)
yn. CeepHas 19, Benuiuid Hosropog, Hosropoackas
obnact, Pycusa 173008

OTHOCHO: U3MepBaTEHM TOKOBK TpaHCHOPMaTOPU TUM TON-HT3-x(E)

1. OnucaHue Ha Tuna:

VismepBaTenHuTe TOKOBU TpaHchopMaTopu TMn TOJ1-HT3-x(E) ce uanonseaT 3a namepBaHe u
3almTa Ha eNeKkTpnYeCcKn Mpexu C MakeumanHo A0NyCTUMO paboTHO HarpexeHune 1o 40,5 KV, ‘K\

WN3mepBaTenHuTe TOKOBM TpaHcdopmatopu tan TOJI-HT3-x(E) ca noanopHW, ¢ ngTa
maonauuna, TipenHasHavyeHn ca 3a MOHTUPAHE B KOMMIEKTHU pasnpeaenuTennii yerpoictea (KPY)
N APYTA €NeKTPUHECKW MHCTanaumnnu n .ca KOMNIEKTHA MPOAYKTH.

TpaHchopMaTopuTe Ce CbCTOAT OT MArHWUTONPOBOAM, MbPBUYHA U BTOPUYHA HAMOTKA, 3a19TH
C ernoKcuieH KomnayHz, KOWTO ¢opMupa W KOpnycbT Ha TpaHcdhopmaTtopa W npegnasga
BbTPEWHUTE HaCTU OT MEXAHUYHU U KNUMATUUHK BANSHUS,

Knemute Ha nbpBUYHATA HaMOTKa Ca pPasnonoXeHW BbpXY ropHaTa MOBBLPXHOCT Ha
TpaHchopmaTopuTe.

VizBopuTe Ha BTOPUYHMTE HAMOTKM Ha TpaHCHOpMaTOpWUTE Ca UBNBLAHEHW BbB BUL Ha BUHT
M6, pPa3snoNOXEHN U UBBEAEHW B KOHTAKTHa KyTUs, KOATO Ce 3aTBaps C W30MaUMOHeH Kamnak C
Bb3MOXHOCT 3a naombupaHe. Ha gonHara njodva MMa sasemuTeneH 60nT M8 3a 3azeMsBaHe Ha
TOKOBUSA TpaHchopMaTop. 3asemapaneTo Moxe fa 6bae KbM pamika Ha KPY, 3azemMuTeneH KOHTYp
Ha ypeaba van OTASNIHA 3a3eMUTENHa WKHA. BTOPUYHUTE HAMOTKM Ca PasnonoXeHW Ha OTAEHU
mMarHutonposoau.

VizBoAnTE Ha BTOPUYHWTE HAMOTKM Ha vW3MepBaTe/nHUTe ToKoBW TpaHchopmaTopu Tun TOJ-
HT3-xE ca pasnonoxeHu B n3BegeHa kineMHa KyTusi Ha MeTanHa ocHosa,

KnemHus 650K € cHabeH C npospadyeH KanaK ¢ Bb3MOXHOCT 3a rsioMbupaHe, c Uen Aa ce
NPeAnassAT BTOPUYHUTE KJIEMW OT HEOTOPU3WUPAH AOCThM,
 WsMepBaTesHNTE TOKOBU TparchopMaTopy TwM TON-HT3-x(E). morat na ce MOHTMpaT BbB
BCAKO nmonoxexHue. WamepsartenHure TokoBu TpaHchopMaTopu Tun TOMN-HT3-35 u TOJ-HT3-35E
ca rnpeAHasHavyeHn 3a BbTPeller 1 BbHLWEH MOHTaX,




MpunoskeHne Kbm ynfocm‘ééb’\éﬂme 3a opoGpeH Tun N2 18.06.5135
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2, TexHu4ecku v METPONOTrMYHU XapaKTepucTuKn:

Xapakrepucruka TpancdopmaTopu Tun TOJ-HT3...
MakcumanHo paGortHo Hanpemeuue, KV ho 40,5
06aBeHO paGOTHo HanpeweHue, KV no 35
OGsiBeHa uectora, Hz 50
06sBeH NbPBUUEH TOK, A 40 2500
O6aBeH nbpﬁuqeu TOK C npeakmotlsaﬂé, A Ho 2x800
06saBeH BTOpUYEH TOK, A 1;5
Knac Ha TouyHocT:
| --M3MepBaTenHa HamoTKa 0,25; 0,2; 0,55; 0,5; 1; 3;
- 3aliiMTHa HaMoTKa 5P; 10P
| KoedunuenT Ha curypHocr, FS FS5; FS10
MomHOCT;VA o 60

3. Tunopo osnauenmne; TOJI-HT3-x(E), kbaeTo:

o TOJI: Tokos U3MepBaTeneH TpaHc(opMaTop, NOANOPEH, C fsTa U3oNaLus;
o HT3: Hescku TpaHchopmaTopeH 3aBog;
e X 06sBeHO paboTHO HanpexeHne, KV;

TON-HT3-x: ToKkos navMepsaTeneH TpaHcopmaTop 6e3 MeTanHa OCHOBa 1 6e3 y3BeseHa

KNeMHa KyTus;
TON-HT3-XE: /3BoanTe Ha BTOPUUYHWUTE HaMOTKK Ca pasnosiodeHn B U3BeaeHa KneMHaTa

KYTWUs Ha MeTanHa ocHoBa,

4. OnucaHue Ha MecTaTa, NpeaAHa3Ha4YeHU 3a NoCTaBsiHe Ha 3HaLUKn OT MeTPOoJIoruyeH
KOHTpON:

¢ “3HakbT 3a ofobpeH TUN (Mapka 3a 3asensaHe) ce rnocrass nog TabenkaTta ¢ TeXHUYecku

LaHHK;
e 3HaKkbT 3a MbpBOHaYasiHa nposepka (Mapka 3a 3anenBaHe) ce MocTass [0 3Haka 3a

onobpeH TUn,




1.1. ToxkosuTe TpaHchopmatopu TOJI-HT3-10 E (Hapu4aHu no-HaTaTbK "rpaHchopmatopun”) ocurypasat
npeAasaHeETO Ha CUrHan 3a uWsmepsaTenHa uHdpopmauma
3aWmTa M ynpasneHve u ca npejHasHayeHu 33 13NoN3s

fax: 052 801 955, email:

;, 9000 2p. Bapna, 6yn. CriugHuya Ne26,

men.: 052 803 526, 0884 75 76 660 ©
office@emielectric.by

TOKOBU U3MEPBATENHW TPAHCOOPMATOPU 3A 3AKPUT MOHTAX
TOJI-HT3-10-71 E
(72; 73)

TEXHUYECKO ONMUCAHUE

1. NPEAHA3HAYEHUE

@NeKTPUYECTBO C NPOMEH/IMB TOK 3a K/1ac HanpexeHue Ao 10 kv,
1.2 TpaHcpopmaTopuTe Ca NPOEKTNpanu Aa paboTAT NpU CAeaHUTE YCII0BUA:

- MaKCMManHa TemnepaTypa Ha OKOAHWMA Bb3AyX Mo Bpeme Ha paboTa, Kato ce B3eme npeasua

nperpaBaHeTo B Kopryca- naoc 55 °C;
- MMHMMaNHa TeMnepaTypa Ha OKOTHNA BBb3AYX - MUHYC 60 °C;
- OTHOCWTENHa BNAXXHOCT Ha Bb3ayxa 100% npu natoc 25 °C;

- BMCOYMHA HaJ, MOPCKOTO paBHULLE He noseye oT 1000 m;

- OKO/IHaTa cpefia He € B3pMBOOMNACHAa,; HE CbAbprKa TOKONPOBOAUM npax, He CbAbpPKa XNMUYECKK aKTUBHU

rasoBe M Napy B KOHL,EHTPaLUMK, KOUTO PaspyLIaBaT MeTaNnTe;
- pasnonoxeHue Ha TpaHchopmaTopuTe B NPOCTPAHCTBOTO - NPOU3BOJIHO.

2.1 OcHoBHUTE

2. TEXHWYECKU OAHHU

TEXHMYECKU [aHHW Ha TpaHchopmaTo

pute ca AajeHn B Tabnuua 1. Cneunduyxnre

CTOMHOCTY Ha napameTpuTe ca fiocoveHu B nacrnopTa Ha Tpchd)opMaTopMTe.

2.2 TokoBETE Ha TEPMUYHA W ENEeKTPOAMHAMWUYHATa YCTOAYNBOCT Ha TpaHchopmaTopuTe €a nokasaHu B

Tabnuua 2.

2.3 HMBOTO Ha YaCTUUHWTE paspALN Ha M30JIauUAT

a Ha NbpBMUHATA HAMOTKA Ha BCUYKK TpaHchopmaTopu

He Hagsuwasa 20 pC Npu M3MepBaTeNHO Hanpexerune ot 16,6 kV.
2.4 K/iac Ha TOM/I0yCTOMYMBOCT Ha TpaHChOopMaTopH - "B".

Tabnuua 1
Ne | HaumeHoBaHWe Ha NapameTpuTe NapameTpu

1. | HomuHanHo HanpexeHne, KV 10

2. | Makcumanto paboTHo Hanpexerue, KV 12

3. | HomuHaneH nbeuueHr ToK (Inom), A 5-2500

4. | HomuHaneH mbpBUYeH TOK C NpeBK/ItoYBaHe, A 2x800

5. | HomuHaneH BTOPUYEH TOK, A 1;5

6. | HomuHanHa yecroTa, Hz 50; 60

7. | Bpo¥ Ha BTOpUYHWTE HaMOTKK no6

8. | HoMMHanHa MOLHOCT Ha BTOPUYHUTE HAMOTKK, VA:
33 M3mepBaHe
npu cos@, =1 1;2;25
npu cos@, = 0,8 ( UHAYKTUBHO — aKTMBHA MOULHOCT) 3;5;7,5; 10; 15; 20; 25; 30
3a 3alwmTa
npu cos@, = 0,8 ( UHAYKTUBHO — aKTUBHA MOLLHOCT) 3;5;7,5; 10; 15; 20; 25; 30;

40; 50; 60

9. | Knac Ha TO4HOCT:
HamoTKu 3a nameppaHe; 0,25; 0,2; 0,55;0,5; 1; 3; 5; 10
HamOTKU 3a 3alnTa; 5P; 10P

10| HommMHanHa npeaenHa KpaTHoCT Kyoy Ha BTOPUYHUTE HaMOTKH 33 or2 po 35
3awumra.

MpouasodcmeeHa basa ep. BPe3HUK, yI. Anzen KouensiHos Net, men.: 0886 661 1}{;@1, SCEN

0884 66 14 14, fax: 07751 8018, e

mail: breznik@emielectric.bg
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Ha M3MepBaTeNHM YCTPOWCTBA, YCTPOIACTBA 3a
aHe B eNeKTPUUECKW Bepuru 3a uamepsaHe Ha




9000 ep. Bapua, 6yn. Cnuysuutja Ne26, men.: 052 803 528, 0884 75 76 66
fax: 052 801955, email: office@emielectric.by

11| HomuHaneH koepuumeHT Ha 6e30nacHOCT Kgyom, Ha BTOPUUHWTE HAMOTKM ot 2 fo 35
33 usmepsaHe.
12! N3anuTBaTenHu HanpexeHus
067BEHO U3ABPKAHO HanpexeHe ¢ NpomMuliNeHa 4ecToTa 3a 28
M3013UMATa Ha NbpBUYHATA HamMoTKa, KV
06aBEHO U3OBPIKAHO HaNpeXeHne, C Mb/IHMEeB UMNY/IC 3a U3onauusaTa 75
Ha NbpBKYHATa HaMOTKa, KV
13| O6sBeH MbPBUYEH TOK Ha TepMK4YHa ycToMumBocT (Ith), KA 100 x I nom — 400 x | nom
14| O6ABEH NLPBUYEH TOK Ha AMHAMUUHE YCTONUMBOCT (lgyn), KA 2.5xIth
15| AuanasoH Ha paboTHaTa Temnepatypa, °C -60.....+50
16| [lMana3soH Temnepartypara npu TpaHCNopTUPaHe 1 CbxpaHeHue, °C -70.....+60
17| TonnuHeH Knac Ha n3osauuara. E
18 Terno, kg 23
Tabavua 2
HomunraneH EnHOCEKYHAEH TOK Ha TepmiYHa TOK Ha enekTpoguHammyHa
MbpBUYEH TOK, A YCTOMYMBOCT, KA YCTON4MBOCT, KA
5 0,5.2 1,3..51
10 1.5 2,5..12,7
15 1,6.5 4,1..12,7
20 2..10 5,1..25,5
30 5.12,5 12,7..31,8
40 5..16 12,7..40,7
50 5.25 12,7..63,6
75,80 10..31,5 25,5..80,2
100 10..50 25,5..127,3
150 16..50 40,7..127,3
200, 250 20..50 50,9..127,3
300 31,5..50 80,2..127,3
400-2500 40..50 101,8..127,3

3. YCTPOWCTBO
3.1 TpaHcpopmaTopuTe Cce TPOM3BEKAAT C  KOHCTPYKUMA NOANOPEH  Tvm. Obwmar  BuA  Ha
TpaHchopMaToOpUTe, UANOCTHATE MOHTAXXHW U CBBP3BALLM Pasmepn ca AafeHn B MNpunoxerne A. Kopnyca
Ha TpaHchopmaTopuTe Ce M3Mb/IHABA OT enoKcnaeH Komnayha , KOMTO C/IyXW 3a OCHOBHA M3onaumns u
NpeAnassa HaMOTKATE OT MeXaHUYHU 1 KIMMaTU4YHU Bb3eNCTBUA.
3.2 TpaHchopmaTopuTe Ce M3Nb/HABAT B TPU MOAeNa: 71, 72, 73, KouTO ce pas3niuM4yasaTt no pasmepuTe Ha
Kopnyca.
3.3 KnemuTe Ha MbpBUUHaTa HAMOTKa €a Pa3noNOXKeHY BbPXY rOpHATa NOBBLPXHOCT Ha TpaHchopmaTOpUTE.
TpaHchopmaTopuTe, KOUTO MMaT 0BosHauveHue C 6yksa "M", MMaT BL3MOXKHOCT 33 MPEBK/O4BAHE NO
nbpeuyHaTa cTpaHa. TpaHcdopmaropure o603Haueny ¢ byksa "B"ca 060pyABaHM € M30MaLMOHHN bapuepw.
3.4 BTOPUYHWTE HAMOTKW Ce MOCTaBAT Ha MarHuTHaTa CbpuesiHa. Knemure Ha BTOPUYHUTE HaMOTKW Ca
PasnosioXeHN B A0OHATA HacT Ha TpaHchOpPMaTOopa, B KNEMHa KyTWA C MeTasiHa OCHOBA W €a C U3Nb/IHeHNE
Bepcus "E". TpaHchopmaTopute 0603Ha4eHN C 6yksaTa "K", MmaT M3B0AM Ha BTOPUYHATA HAMOTKa.
3.5 TpaHchopmaTopnTe MMAT 3a3emaBail GonT M8, KOITO e PasnosiokeH BbpXy OCHOBATa, U € ocurypeHa
Bb3IMOKHOCT 3a 3a3eMsBaHe Ha egHa OT KAeMuTe Ha BTOPUYHWTE HAMOTKM AWPEKTHO KbM ocHoBarTa.
TpaHcdopmaTopy € noseye oT 3 HAMOTKM, Ce AOCTABAT C HE3a3eMEHM BTOPUYHN HAMOTKW.
3.6 Ha TpaHchopmaTopuTe € MOHTMpaH npospadyeH Kanak ¢ Bb3IMOMHOCT 3a naombupare, 3a pa ce

fpefioTBpaTH HepaspelleH AOCTbl 43 BTOPUYHUTE KNeMM.

[MpoussodcmeeHa basa ep. bpe3Huk, yi. AHeen KouensHos Ne1, men.. 0386 661 1/’51,'
0884 66 14 14, fax: 07751 8018, email: breznik@emielectric.pg
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apna, 6ysi. CnuenuyaNe26, mesn.: 052 803 528, 0884 7576 66

fax: 052 801955, email: office@emielectric.bg

4 UHCTPYKLUMA 3A MOHTAX

4.1 3akpenBaHeTO Ha TpaHchopmaTopuTe KbM MACTOTO 33 MOHTa)K Ce M3BbpLIBA C NOMOLWTa Ha HeTUpK
6onta M12, npes oTsopuTe B MeTasIHaTa OCHOBA Ha TpaHpopmaropa.
4.2 To Bpeme Ha MOHTaXa e, HeoBXoaMMOo Aa ce OTCTPaHW NPOTMBOOKMCHATa NieHTa OT NbpBUYHKUTE
KOHTaKTV Ha TpaHchopmaTopuTe W OT WKHKTE C nomoulra Ha abpasnsHa Kbpna uan GrHHA WKypKa. 3a
MbPBUUYHKUTE KOHTAKTU CbC cpebbpHO nokputne nsnonssaiite camo abpasveHa Kbpna.
4.3 Mo Bpeme Ha MOHTa)<a 3@ KOHTaKTHUTE BPB3KM € HeobXxoAMMO, Ja Ce CNa3BaT 3Ha4eHUATa Ha BBPTALA
MOMEHT Ha 3aTaAraHe:
-3aM12-40+2 N.m;
-3aM8-22+1,5Nm;
-3aM5-2,0£05N.m.
3a KpeneXXHUTE e/leMeHTM CTOMHOCTUTE HA BLPTALLMA MOMEHT Ha 3aTAraHe ca cnefjHuTe.
-3aM12-40+1 N.m,
-3aM10-30% 1,5 N.m;
-3aM4-0,420,1N.m;
4.4 NPOBOAHWLMTE, KOUTO CE CbeJUHABAT KbM BTOPUHUTE Knemu Ha TpaHcdopmaTopuTe, TpA6Ba Aa 6bvpat
cHabpeHu ¢ kabenHu 0byBKu. Mpn MoHTaXa TpAbBa Aa ce Mma npes BUA, Ye KoraTo TOKbT B MbpBH KOHTYp €
HacoueH oT P1 Kbm P2, BTOPUYHWAT TOK BbB BbHLWHATA BEPUra e HacoueH oT S1 Kbm S2.
45 MWHMMANHOTO PasCTOAHWME MeXay 3a3eMeHu enemeHTn oT KOHCTPYKUMATAE W KyTuATa HAa
TpaHcopmaTopa (OT CTpaHaTa Ha BTOPUYHUTE KIEMU W OT CTpaHaTa, NPOTUBOMONOXHA Ha BTOPUYHUTE
knemu) Tpabsa ga 6vae 45 mm.
(Bvx Mpunoxenne B).

Mpouseodcmeena 6asa ep. BpesHuk, yn. Anzen Koyensros Ne, men.: 08866611 51,

0884 66 14 14, fax: 07751 8018, email: brgznik@emielectric‘bg :* A
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fax: 052 801 9o5 emall office@emielectric.bg

9000 2p. Bapa, 6y, CriueHuya Ne26, men.: 052 803 528, 0884 75 76 66 & ¥
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Tun Ha HomuHaneu Pasmepu, mm Mokputne Ha Terno
TpaHchopmaropa MbPBUYEH TOK, A A B C a NbPBUUYHUTE KOHTAKTU kg
TON-HT3-10-71 E a0 800 280 | 345|270 | 40/60 | Bes nokpurue (MecuHr) 23
TON-HT3-10-71 E 1000-1500 2801345]270| 60 Cpebpo (Mea) 23
TON-HT3-10-71 E 2000-2500 280|345)1270] 70 Cpebpo (Men) 23
TON-HT3-10-72 E Ano 800 340 | 405 | 330 | 40/60 | Be3 nokputue (Mecunr) 30
TON-HT3-10-72 E 1000-1500 340 | 405)330] 60 Cpebpo (Meg) 30
TON-HT3-10-72 E 2000-2500 34014051330} 70 Cpebpo (Mea) 30
TOJI-HT3-10-73 E no 800 400 | 465 | 390 | 40/60 | Be3 noxkputne (Mecumr) 37
TOJI-HT3-10-73 E 1000-1500 400465390 | 60 Cpebpo (Mep) 37
TON-HT3-10-73 E 2000-2500 4001465390 70 Cpebpo (Meg) 37

Jo In=800A, Ith=50kA, a=60mm

Gur, A1 ~TabapuUTHKU MOHTaXXHMW Pasmepu v Terno Ha Tpch¢96MaTE>f5h'TOﬂ¥H_T3-iO-.§- 71,72,73
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0884 66 14 14, fax: 07751 8018, email: breznik@emielectric.bg
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KONUUECTBO BTOPUUHM KOHTAKTU
£0 6 (BKnoYUTENHO)
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dur. A.3 —TabapuTHY MOHTaXXHW pasmepu 1 Ternio Ha TpaHchopmaTopu TOM-HT3-10 E-71, 72, 73
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®ur B.1 — MPUHLUMMNHA /1EKTPUYECKA CXEMA 3@ CTaHAAPTHO U3MbAHEeHKe

P10 2 P2

NSNSy

ST 152 281 252 35T 352487 452

&ur 6.2 — NPUHLMIHAE eNeKTpUYecKa cxema 3a nsnbvaHeHne «I»
(npesKAo4BaHE Ha MbPBUYHA CTPaHa)
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®ur 6.3 = NpUHLMNHA e/1eKTPUYECKE CXEMA 33 USMTbAHEHNE C PA3KIOHEHNA
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bepepansHoe rocysapcTBEHHOE YHUTAPHOE
" npeanpusitie
"BeepoccUnckuii
HAYYHO~WCCIIeN0BaTENbCKUIA WHCTUTYT
METPONOrNHECKON CayKBhLI"

719367, Mocksa, yi.0sepian. 46 ’ “Ten.: (495)437 56577 (A (495) 437 5666
N E-mail: Office@wniims.ru WWW.VRIIME
]

Ha Ne,

a B

OKCIEPTHOE 3aKITIOUEHIE
O CPaBHEHMHU MCHBITAHUH B LEJSIX YTREPIKACHUS TUTIA
TpaHc(OPMAaTOPOB HANPSDKEHUS U TOKE
no I'OCT u MK

1. IxcnepTize NOABEPIANHEE CAELYIOMME KOKYMEeHTLY;

IOCT 1983-2015 Tpaucopmaropst Hanpsxerns, O6IIRe TEXHHYECKHE YCHOBHSL.

['OCT 7746-2015 Tpancdopmarops! Toka. OBHUIME TEXHAYECKHS YCTOBHS,

MDBK 61869-1 Tpancdopmaropsl usmepurelsube, acts 1. O6upe tpeGosarst.

MBK 61869-2 Tpanchopmarops! H3MepuTensHee. YacTs 2. JonoiHuTensasie TpeboBatms K
TpanchopMaTOpaM ToKa.

MDBK 61869-3 Tpascopmarops: usmepurenshse, Jacts 3, JonomHuTebHbe TPEGOBAHMS K
HHIAYKTHBHEIM TpaHC(HOPMATOPaM HALPSDKECHUS..

2. B pesyJibTare DKCNEPTH3LL YCTAOBJIENO:
Pesynsrars! npuseneHs B [Tpunoxennn 1 B tabnumax 1 u 2,

3. BeiBoasl:

a) Jomyckaetcs 3auects pesyipTatsl uenbitanui o [OCT 1983-2015 B xavecTBe MOATBEPMIACHHS
coorseTeTBHs TpeboBanmam MOK 61869 vacts 1 1 MIK 61869 wacts 3 B qacTi UCHBITAHUI B LEIIX
YTBEPKICHHS THIIA. ’

6) momyckaercs 3aUecTh PE3yNBTATH HCIBITAHM 110 ['OCT 7746-2015 B xavecTBe NOATBEPKACHUN
cooTBeTcTBHS TpeboBanuam MOK 61869 wacts 1 1 MOK 61869 wacth 2 B 4aCTH MCIBITAHHA B LIEIHIX
YTBEPKICHHS THIIA,

Ha ocHoBaHue 4n.36a an.3 ot 3001

Havansrnk oraena 206.1
OTVIT «BHUMMC »

Hawansnuxk céxropa oraena 206.1
OTYIT «BHUMMC»
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BHUUMC depepanto 4bpXKaBHO YHUTAPHO
npennpusitue
,,BCePYCKHU
HayuHo U3cneaoBaTeNICKX UHCTUTYT Ha
MeTpornoruvyHara cnyx6a”

119361, rp. MockBa, yi. OsepHas, 46 Ten.: (495)437 5577 dakc®495437 5666
13.08.18 Ne 206.1-10-813 E-mail: Office@vniims.ru www.vniims.ru
Ha Ne

OTHOCHO CcpaBHABaHe Ha UCNUTaHWA ¢ uen Do Oupekropa Ha ,HT3 ,Bonxos”

Opobperne Ha Tvna no NOCT u MEK A.B. ToBmacsaH

YBaykaemu ApKaguii BauaraHosuy,

Ha Bawe sanuTBaHe ot 26.06.2018 r. Ne362 Bu uxdopmmpam, ye ®Iryn ,BHUMMC” nposege
CpaBHWUTENEeH aHanms Ha uancksanuata Ha FOCT n MEK B YacTTa npoBexgaHe Ha UCNWUTaHKA C uen
op06peHre Ha TMNa Ha HanNPWXMHOBKM W TOKOBM TpaHchopmaTopn 1 Bu usnpawa 3ak/oveHne Ha
CrneuManmucTuTe Ha MHCTUTYTa NO TO3M BbMpPOC.

MpunoskeHue: EKcnepTHO 3akniodeHne Ha 25 ¢Tp. B 1 eka.
3amecTHuK JupekTop

Mo npoussoacTseHa METPO/IOMNA H.B. MiBaHHMKOBa
Moanuc: (He ce yeTe), nevar

UcnbnHuTen AlO. TepeleHko
Ten. 78190 66




BHUUM C defepalHoO ObPKaABHO YHUTAPHO
npegnpusitne
,BCePYCKHU
Hay4HO U3cregoBaTeNICKu WHCTUTYT Ha
meTporioruuHarta cnyxo6a”

119361, rp. Mocksa, yn. O3epHas, 46 Ten.: (495)437 5577 dakc®495437 5666
Ne E-mail: Office@vniims.ru www.vniims.ru
Ha Ne

EKCnepTHO 3aKNioueHue
33 cpaBHABaHe Ha M3NWUTBaHWATA 3a Lie/IMTe Ha TMNOBOTO of06peHKe
Ha HanpeXKeHoBMW 1 TOKOBK TpaHchopmaTopu no
ot IOCT 1 MEK

1. Pasrneganu ca chegHUTE JOKYMEHTU!

[OCT 1983-2015 HanpexeHoswu TpaHcdopmaTopn. O6LUM TEXHNYECKN YC/TOBUA.

FOCT 7746-2015 Tokosn TpaHchopmaTopn. OBLLM TEXHUUECKU YCNOBUA,

MEK 61869-1 /amepsaresiHy TpaHchopmaTopy. Yact 1. O6LimM M3NCKBaHUA.

MEK 61869-2 NamepBaTtenHu TpaHchopmatopu. YacT 2. JOMbAHUTENHY U3MCKBAHMA 33
TOKOBM TpaHchopmaTopu.

MEK 61869-3 UamepBatesiHn TpaHchopmaTopu. Hact 3. Lonb/HUTENTHU N3NCKBAHUA 38
MHAYKTMBHMW HanpexXeHOoBU TpaHchopmaTopu.

2, B pe3y/TaTt Ha NpoBepKarTa € YCTaHOBEHO:
PesyntatuTe ca rokasauu B Mpunoxenune 18 T1abamyn lu 2.

3. 3aknoueHusn:

a) pesynraTute o1 Tecta cbraacHo NOCT 1983-2015 morat Aa 6bAaT OTYETEHWM KaTo NOTBbPMAEHNE
Ha CbOTBETCTBME C M3NCKBaHWATa Ha MEK 61869 vyact 1 v MEK 61869 vact 3 3a uenure Ha nsnureaHe
3a TMNOBW 0406pPEHMA.

6) peayntaTute OT Tecta cbrnacHo FOCT 7746-2015 moraT Aa 6bAat OTHETEHU KaTo NOTBbPXKAGHME
Ha CbOTBETCTBME C M3MCKBaHWATa Ha MEK 61869 vacr 1 v MEK 61869 yact 2 3a LennTe Ha n3nureaHe
3a TMNOBU 0 00peHuA.

Havanuuk otgen 206.1
&ryn ,BHUMACY C.10. PoroxwuH
Moanuc: (He ce yeTe), neyar

HayvanHuk cektop Ha oTaen 206.1
&ryn ,BHUMAC” A.10. TepelleHKo
Moanuc: (He ce vyete),




B H M “ C Federal State Unitary Enterprise
@ “All-Russian Research Institute

of the Metrological Service”

46. Ozernaya St., Moscow, 119361 Tel.: (495) 437 5577 Fax: (495) 437 5666
13.08.2018  Our ref. No. 206.1-10-813  E-mail: Office@vniims.ru WWW.VIiiims.ru
Your ref. No.

On Comparison of Tests for Type Approval under Attn.: Director of
GOST and IEC NTZ Volkhov LLC

A. V. Tovmasyan

Dear Arkady Vachaganovich.

In reply to your request No0.362 of 26.06.2018, I hereby inform you that Federal State Unitary™/
Enterprise “All-Russian Research Institute of the Metrological Service” (FSUE “VHIIMS") has
performed the comparative analysis of requirements of GOST and IEC standards regarding
performance of tests for approval of current and voltage transformers type and is sending you the
expert opinion of the institute regarding this issue.

Appendix: Expert opinion on 25 sheets in 1 counterpart.

Deputy Director
for Industrial Metrology (signed) N. V. Ivannikova

(seal of the Federal Agency for Technical Regulating and Metrology
Federal State Unitary Enterprise “All-Russian Research Institute of the Metrological Service™)

Made up by A. Yu. Tereshchenko
Tel. 781 90 66 N




B H M M C Federal State Unitary Enterprise
@ “All-Russian Research Institute

of the Metrological Service”

46, Ozernaya St., Moscow, 119361 Tel.: (495) 437 5577 Fax: (495) 437 5666
- Our ref. No. E-mail: Office@vniims.ru WWWw.vniims.ru
Your ref. No.

Expert Opinion

of Comparison of Test for the Purpose of Approval of
Voltage and Current Transformers Type
under GOST and IEC

1. The following documents underwent the expertise:

GOST 1983-2015. Voltage transformers. General specifications.

GOST 7746-2015. Current transformers. General specifications.

[EC 61869-1. Instrument transformers. Part 1: General requirements.

IEC 61869-2. Instrument transformers. Part 2: Additional requirements for current transformers.
[EC 61869-3. Instrument transformers. Part 3. Additional requirements for inductive voltage
transformers.

2. The following was determined as a result of the expertise:
See the results in Table 1 and Table 2 of Appendix 1.

3. Conclusions:
a) it is allowed to consider results of tests under GOST 1983-2015 as the evidence of conformity
to the requirements of IEC 61869 Part 1 and IEC 61869 Part 3 regarding the tests for the purpose
of type approval.

b) it is allowed to consider results of tests under GOST 7746-2015 as the evidence of conformity
to the requirements of IEC 61869 Part 1 and IEC 61869 Part 2 regarding the tests for the purpose
of type approval.

Head of Department 206.1
of FSUE "VHIIMS” (signed) S. Yu. Rogozhin

Head of Sector of Department 206.1
of FSUE “VHIIMS” (signed) A. Yu. Tereshchenko

(seal of Federal State Unitary Enterprise “All-Russian Research Institute of the Metrological
Service” — FSUE “VHIIMS™)
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APPENDIX |

Table 1 — Analytical Comparison of Test Methods of Instrument Voltage Transformers for the Purpose of Type
Approval in Accordance with the Requirements of IEC 61869 Part | and IEC 61869 Part 3 for Conformity with the

Requirements of GOST 1983-2015

l 1EC 61869-1. Instrument transformers, Part 1:
General requirements.

IEC 61869-3. Instrument transformers. Part 3.
Additional requirements for inductive voltage

transformers.

GOST 1983-2015. Voltage transformers. General
specifications.

Clause 7.2.2 of IEC 61869-1 ~ Test for exceeding
of temperature

Clause 9.9 of GOST 1983. Test for heating at the limit
capacity

Clause 7.2.2 of IEC 61869-1 applies with the
following notes:

If the voltage transformer has several secondary
windings. the test must be performed with
connection of the corresponding load in turn to each
of them (unless otherwise is agreed between the
manufacturer and the customer). The residual
voltage winding must be loaded according to Clause
6.4.1,

The voltage transformer must be installed in
accordance with the factory layout. However, the
position of the voltage transformer in each
switchgear may differ, the manufacturer shall
determine the configuration of the test circuit
devices.

The recommended voltage for the transformer must
meet the following specifications:

a) All voltage transformers, regardless of the voltage
factor and time range, must pass the test at 1.2 times
the rated primary voltage.

If the limiting thermal power for several secondary
windings is indicated, the transformer shall be tested
separately from each of the connected windings, one
at a time, to the load corresponding to a significant
limiting thermal power at the single power factor.
The test must be continued until the transformer
reaches the stable temperature. .

b) Transformers with the voltage factor of 1.5 at 30
sor 1.9 at 30 s must be tested at the appropriate
power factor for 30 s, beginning with the attainment
of the stable temperature by the transformer at 1.2
times the nominal primary voltage. The heating
must not be higher than the value specified in Table
5 of IEC 61869-1 by more than 10 K.

Note 301 — A relatively short overvoltage for 30 s is
not very suitable for measuring the temperature
growth from the temperature that was determined at
the rated voltage. Due to this, the negative effect of
overvoltage on the transformer can be more
accurately determined indirectly when considering
defects in dielectric tests.

¢) Transformers with the voltage factor of 1.9at8h
must be tested at 1.9 times the rated voltage for 8
hours, starting from the attainment of a stable
temperature by the transformer, at 1.2 nominal
primary voltage. The heating should not exceed the
value specified in table 5 of IEC 61869-1: 2007, by
| more than 10 K.

If one of the secondary windings is used as a zero

To be performed in accordance with GOST 3484.2 with the
direct loading method with the rated voltage supply from the
primary winding side and load distribution according to
Clause 5.4. At the same time, it is allowed to control only the
windings temperature by modifying the resistance.

Clause 5.4 of GOST 1983

The total capacity of the main and additional secondary
windings shall be assumed for the rated power of multi-
winding transformers.

When a single-phase transformer is loaded with two or more
secondary windings up to the limiting power, the main
(major) secondary winding must be loaded to the capacity
equal to the difference in the limiting power and the rated
power of the additional secondary winding. In the presence
of two or more main secondary windings operating
simultaneously, distribution of the load capacity between the |
windings must be specified in the documents for specific
types of transformers. Three-phase capacities shall be
assumed for nominal and limiting power of three-phase
transformers.

Clause 2.1 of GOST 3484.2. Direct load method

One of the transformer windings is supplied with the
nominal voltage, the second transformer is connected to the
corresponding load, so that the nominal voltage is set in it.
Monitoring of the thermal regime during the test is
performed by measuring the current on the loaded side and
the input voltage.

Acceptance criterion

Clause 6.11.1 GOST 1983. Exceeding of the environment
temperature by transformer components must not be more
than the values specified in Table 18 of GOST 1983. It is not
more than 85°C for the B grade resistance to heating.

The test shall be performed for subsequent performance of
climatic tests.

The test for heating in the single-phase ground short circuit
regime shall not be performed for the purpose of type
approval under GOST 1983. This test shall be performed
during qualification tests under Clause 9.10 of GOST 1983.
The test for the resistance to long-term single-phase ground
short circuits of the mains supply to the ground is performed
only for grounded transformers intended for operation in
networks with the isolated neutral.

Single-phase transformers are supplied with the voltage
equal to 1.9 times the rated value.

When testing transformers, the secondary windings must be
loaded with the power specified in the documentation for
specific types of transformers. T

in this mode, the transformers are tested for 8 hours.

Exceeding of the transformers

(seal of Federal State Unitary Enterprise “All-Russian Research Institu

Service” — FSUE “VHIIMS”)
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;rsequence winding, the test must be performed

| according to the described procedure starting from
a) at 1.2 nominal primary voltage with transition to
tests - in accordance with ¢).

During the preliminary test at 1.2 times the rated
primary voltage, the zero sequence winding is not
loaded. During the test at 1.9 times the rated voltage
for 8 hours, the zero sequence winding is loaded
with the load corresponding to the maximum rated
thermal power (see 5.5.304), while the remaining
windings are loaded with the rated load.

Note 302 — The voltage measurement must be
performed on the primary winding, since the actual
secondary voltage can be significantly less than the
nominal voltage multiplied by the voltage factor.
The excess of the temperature of the windings of the
transformer must not exceed the corresponding
value shown in Table 5 of IEC 61869-1: for the B
thermal) grade ~ not more than 85 K.

with Clause 6.11.4 of GOST 1983,

Clause 6.11.4 of GOST 1983. Exceeding of the temperature
of components of single-phase transformers specified in
Clause 6.11.1 of GOST 1983 may be 10°C higher at the
rated voltage ratios of 1.5 and 1.9 (Table 16) and the
capacity value specified in the documentation on
transformers of specific types.

consider tests under both standards as similar,

Conclusion: Clause 7.2.2 of IEC 61869-1 mainly conforms to Clause 9.9 of GOST 1983. 1t is allowed to

Clause 7.2.3 of IEC 61869-1 — Testing of primary
winding outputs with pulse voltage.

Not to be performed for type approval under GOST 1983.
To be performed within the scope of qualification tests
under Clause 9.4 of GOST 1983 for conformity to the
requirements of Clause 6.12 of GOST 1983.

Tests shall be performed with pulses of both
positive and negative polarity, 15 pulses of each
polarity are sequentially supplied, without taking
into consideration the factors of adjustment for
atmospheric conditions.

The preferred test method is method B, which is
established in 1EC 60060-1 and adapted for high-
voltage equipment with self-healing and non-self-
healing insulation. The test voltage is applied
between each linear input of the primary winding
and earth. Grounded primary input or non-testable
line input. in the case of an ungrounded voltage
wansformer, each lead of the secondary, housing,
frame (if any), the core (if necessary grounding)
should be grounded.

Note 301 — The grounding connection can be
implemented via a suitable current logger.

The transformer is considered to have withstood the
test voltage of the lightning impulse of each polarity
if the following conditions are met:

- cach series of pulses (positive and negative
polarity) consists of at least 15 puises;

- there was not a single full discharge in non-self-
recovering insulation. To confirm this, five
additional pulses are sent in the succession
following the last pulse of the series;

_ there were no more than two complete digits in the
self-recovering insulation for each series of pulses.
With this test method, the maximum possible
number of pulses in a series is 25 pulses.

There must be no other signs of unacceptable
damage to the insulation (for example, distortion of
the shape of the applied pulse).

If full discharges were observed and it was not
confirmed during tests that those total discharges
occurred in self-recovering insulation, then [T must

The test is to be performed in accordance with the GOST
1516.2 methodology

Clause 5.4.1 of GOST 1516.2. The following methods are
applied to determine the compliance of the insulation with
the rated test voltages:

- three-stroke method (recommended at individual tests of
non-self-recovering insulation);

- fifteen-stroke methods (recommended at individual tests of
self-recovering insulation and at joint tests of self-recovering
insulation and non-self-recovering insulation).

The methods are applied according to the normative
documents that determine the requirements for electrical
strength of insulation of electrical equipment and electrical
units.

The rated number of test voltage pulses of each polarity
(positive and negative) must be applied in the course of the
test, or pulses of only one polarity must be applied in
accordance with indications of the normative documents for
requirements for electrical strength of insulation.

The time interval between pulse applications must be at least
I minute.

The fifteen-stroke method is applied for current transformers
with solid insulation,

Clause 5.4.3 of GOST 1516.2. Test with the fifteen-stroke
method

Clause 5.4.3.1. 15 pulses of the rated test voltage must be
applied to the test object.

Clause 5.4.3.2. The object is considered to have passed the
test if no complete discharge or unacceptable damage
occurred in accordance with Clause 5.4.2,3 in non-self-
recovering insulation (external or internal) and not more than
two complete discharges from each series of 15 pulses pass
through the self-recovering insulation.

Notes

1. If, when testing a gas-filled equipment, a full discharge
occurred when the last pulse is-anplied. then three mare
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be dismantled and checked after the series of
insulation tests for electrical strength. 1f damage to
non-self-recovering insulation has been observed, IT
is considered having not passed the test.

Note: For the external insulation test, 15 pulses of
positive polarity and 15 pulses of negative polarity
are applied. If other tests are performed as agreed
between the manufacturer and the customer to check
the external insulation, then the number of lightning
pulses can be reduced to 3 pulses of each polarity,
without taking into consideration the factors for
adjustment for atmospheric conditions. Test
voltages and applicability of the test are determined
according to Table 2 of [EC 61869-1

| ——
‘:

I Rated Rated Rated
. ;\ew w‘t: food withstood | withstood
ighes 'ths voltage of | voltage of
operational | voltage of a the
voltage of | industrial lightning switching
equipment | frequency pulse pulse
Um (standard (peak (peak
\ | (standard value), value) value)
| value), kV kV ' ’
i ! kV kV
40
7.2 20 60 "
60
12 28 75 )
175 38 & -
124 50 ?;5 -
e m e

pulses must be applied; while the full discharge must be
absent. It is recommended to inspect parts of equipment with
non-self-recovering insulation.

2. With a separate external insulation test, partial discharges
in internal insulation are permitted. Under these conditions,
it is also possible to take measures to eliminate partial
discharges in the internal insulation, if this does not
introduce distortion into the electric field of the external
insulation, as well as increase the strength of the internal
insulation of the gas-filled electrical equipment by increasing
the gas pressure.

Clause 5.4.3.3. Full and cut pulse tests of self-recovering
insulation of electrical equipment that does not have
windings or capacitor plates, may be replaced by one test
with a full impulse. In this case, the tests are performed
without a shearing device.

Tests and evaluation of the results shall be performed in the
following sequence:

- full pulses with the maximum value equal to the rated value
of the test voltage of the cut pulse are applied to the test
object;

- if not more than two discharges tool place at the test object,
the insulation is considered having passed the test with both
full pulse and cut pulse, and no separate tests should be
performed with both full and cut pulse;

- if more than two full discharges took place and the time
before charging for not more than two of them is less than 2
us, the insulation is considered having passed the cut pulse
test and the tests for the rated test voltage of the full pulse

Test voltage values under Clause 5.2 of GOST 1516.3

must be performed separately.
[ Voltage grade Full pulse Cut pulse
voltage value voltage value ]
6 60 70
10 75 90 \
20 125 150 l
[35 190 220 J

Switching pulses shall not be applied for transformers
with the voltage grade of 6 to 35 kV under Clause 4.6.1 of
GOST 1516.3.

L

"Conelusion: Clause 7.2.

| consider tests under both standards as similar,

3 of IEC 61869-1 mainly conforms to Clause 9.4 of GOST 1983. 1t is allowed to

transformers

Clause 7.2.4 — Testing of outdoor installation
transformers for the effect of moisture.
Not to be applied for indoor installation

Not to be performed for the purpose of type approval
under GOST 1983
Not to be performed for these types of transformers

Conclusion: requirements
requirements of GOST 1983.

to transformers regarding the effect of moisture under 1EC 61869-1 conform to the

[Clause 7.2.5 of IEC 61869-1 — Testing for
electromagnetic compatibility.
Clause 6.1} of IEC 61869-1:

|. The requirement for voltage of radio interference
extends to measuring transformers at the U value
(highest operational) = 123 kV;
2. Noise immunity requirements are established only
for parts of instrument transformers containing
active electronic components.
3. The requirements for transmitted overvoltages

apply to measuring transformers at the U value
(highest operational) > 72.5kV.
These requirements are not applicable for

Not to be performed for the purpose of type approval
under GOST 1983
Not to be performed for these types of transformers
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transformers with the highest voltage of 7.2 to 36
kV.

Conclusion: requirements o transformers regarding electromagnetic compatibility under IEC 61869-1

conform to the requirements of GOST 1983.

Clause 7.2.6 of IEC 61869-3. Testing for
conformity to the precision grade

Clause 9.6 of GOST 1983. Determination of errors

Typical tests of instrument voltage transformers for
conformity of the precision grade.

To verify compliance with Clause 5.6.301.3, typical
tests at the rated voltage with the value of 80%.
100% and 120% of the rated voltage shall be
performed at the load in accordance with Table 305
with the capacity factor of 1 (range 1) and the
inductive capacity factor of 0.8 (range I1).

Table 305 of IEC 61869-3 — Range of Loads during
the Tests for Conformity to the Precision Grade
Test load

Preferred

&

ange of

values of the

capacity, %o

loads nominal load (of the rated
capacity, VA value)
1 1.0-2.5-5-10 0 and 100
L 10-15-50-100 | 25 and 100

Typical tests of protection voltage transformers for
conformity to the precision grade.

To confirm conformity to Clause 5.6.302.3, typical
tests for voltages must be performed at the rated
voltage with the value of 2%, 5% and 100% of the
rated voltage and at the voltage equal to the nominal
voltage value multiplied by the rated voltage factor
(1.2, 1.5 or 1.9) and at the load in accordance with
Table 305 with capacity factor 1 (range ) and
inductive capacity factor 0.8 (range II).

If a transformer has several secondary windings,
they must be loaded in accordance with the notes in
Table 302.

The zero sequence voltage winding remains not
loaded in the course of tests with the voltage of up
to 100% of the rated value and loaded with the rated
value during the test with the voltage equal to the
rated voltage multiplied by the rated voltage factor.
Acceptance criteria:

| Clause 5.6.10.3 of TEC 61869-3 Limits of voltage

error and angular error of protective voltage
transformers

The limits of voltage error and angular error must
not exceed the values specified in Table 301 at the
rated frequency voltage within the range from 80%
to 120% of the rated voltage value and with the
following values of secondary loads:

- from 0 V A up to 100% of the rated vajue with the
capacity factor equal to | and for range of loads 1;

- from 25% to 100% of the rated value with the
inductive capacity factor of 0.8 and for range of
loads 1l.

Errors shall be determined at transformer output and
must take into consideration the effect of fuses or
resistors, if they are transformer components.

For transformers with branches on the secondary
winding, requirements to precision are attributed to

| the highest transformation ratio, unless otherwise is

To be performed under GOST 8.216.

When testing three-winding transformers, the winding free
from tests must be open.

For three-winding transformers, that are operated with active
loads on both secondary windings for a long-time,
gransformer errors are determined with applying loads onto
both secondary windings. The procedure of distribution of
loads between secondary windings of transformers with
three windings and more must be specified in the documents
for transformers of specific types in the course of
determination of errors.

Acceptance criteria of Clause 6.15.1 of GOST 1983
Metrological characteristics shall be established for the
following operating conditions for the use of transformers:
The nominal frequency range is from 99% to 101% of the
rated frequency for transformers, and from 96% to 102% of
the rated frequency for transformers intended for protection.
The voltage error and the angular error at the rated frequency
must not exceed the values specified in Table 21 at any
voltage within the range of 80-120% of the rated voltage and
at loads:

- any value from 0 V A up to 100% of the rated load, with
the capacity factor of 0.5 to 1, for load type I;

- between 25% and 100% of the rated load with the capacity
factor of 0.8, for a load of type 11. The power of the active-
inductive load of type I1 is determined from 0.25S50m 1O Snoms
where Spom is the rated power of the transformer in this
accuracy grade, VA,

Error checking voltages:

0.8-1,2 of the rated voltage - for transformers intended for
measurement,

from 0.02 or 0.05 to 1.2; 1.5 or 1.9 times the rated voltage
for transformers intended for protection.

Clause 6.15.2 of GOST 1983, Limit values of permissible
errors of instrument transformers in operating conditions of
application according to Clause 6.15.1 of GOST 1983 under
steady-state operation must correspond to those specified in
Table 21 of GOST 1983.

Errors are determined at the transformer terminals. Errors
must take into account (include) the effect of fuses or
resistors that are part of the transformer.

Table 21 of GOST 1983 — Limit Values of Permissible
Errors of Transformers

( Precisi Limit permissible error
recision
Voltages,
grade % Angular
0.1 + 0.1 +5 +0.15 crad
0.2 +0.2 + 10 + 0.3 crad
0.3 +0.5 +20° + 0.6 crad
0.4 +1.0 + 40’ + 1.2 crad
0.5 +3.0 not rated not rated J

Interdependency of transformers with several secondary
windings must be taken into consideration: :
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t specified.

s Table 301 — Limit voltage errors and angular errors
of instrument voltage transformers

l Limit voltage Angular error
Precision error (scale limits, Ag
transformation .
grade p + + centl-
actor), Ewm, , .
| % minutes | radians
\ 0.1 \01 5 0.15
! \ 02 ‘ 0.2 10 0.3
11os 0.5 20 0.6
il 1.0 \ 1.0 40 1.2
3.0 | 3.0 | Not rated

Note — During ordering of transformers with two
separate secondary windings, due to their inter-
dependency, both output load ranges should be
specified (one for each secondary winding). Each
output must meet the requirements of the
corresponding precision grade within the limits of
the output range from 1% 1o 100% of the rated
foad.

If no output load ranges are specified, they are
assumed to be from 25% to 100% of the rated
load for each secondary winding.

If one of the windings is loaded rarely and for a
short time or is only used as the zero sequence
winding. Its effect on other windings may not be

|_taken into consideration. |

1
Clause 5.6.302.3 of IEC 61869-3. Limits of voltage
error and angular error of protective voltage
transformers
The limits of the error of voltage and angular error
at the nominal frequency shall not exceed the values
provided in Table 302, at 5% of the rated voltage
and at the rated voltage multiplied by the rated
voltage factor (1,2, 1,5 or 1,9), with the following
loads:
- from 0 VA up to 100% of the rated value with the
capacity factor equal to | for range of loads I;
- from 25% to 100% of the rated value with the
inductive capacity factor 0.8 - for range of loads I1.
Limits of voltage error and angular voltage error 2
times higher than the ones specified in Table 302 are
permitted at 2% of the rated voltage.

Table 302. Limit Voltage Error and Angular Error
of Protective Voltage Transformers

[ Limit voltage | Angular error limits,
error (scale Ao
Grade transformation .
£ + centi-
factor), Ewm, . :
‘ Yy minutes | radians
| o
3P 3.0 120 3.5
6P 6.0 240 7.0
Note — During ordering of transformers with two

separate secondary windings, due to their inter-
dependency, both output load ranges should be

It is necessary to specify the power range for each winding,
and each winding must meet the accuracy requirements
within this range at any load of the windings not used for
testing, from zero to the rated value.
If no output load ranges are specified, they are assumed to be
from 25% to 100% of the rated load for each secondary
winding.
If one of the windings is loaded rarely and for a short time or
is only used as the zero sequence winding. lts effect on other
windings may not be taken into consideration. |
The accuracy class of the transformer for protection is \
1
|

indicated by means of the maximum allowable voltage error
(in percentage terms) specified for this accuracy class, from
5% nominal voltage to the voltage corresponding to the
nominal voltage factor according to Clause 6.15.1 of GOST
1983 (1,2, 1,5, 1,9). Letter “P” is put after this expression.
Upon agreement between the consumer and the
manufacturer, the dependencies of the primary factors such
as the primary voltage, load power, load power factor,
frequency, and temperature in the range of their operating
values must be indicated in the operating documentation for
the transformers.

The accuracy of determining the error relationship must also
be specified.

Dependences of errors on each effecting factor should be
determined at nominal values of all other effect factors.

Table 22 of GOST 1983 ~ Limit voltage errors and angular
errors of protective voltage transformers

\
wrzls“wlx

(rPansdcTy KENpaaNG, £ %

G O HSIAU@MAED IGIPRESHIR
2 l s l\mi ¥

WTioeen MOpPeUsacte. +

|
wla,o[aoTs,o 30 | %0 | 120

! 120 I 120
[ ! 20 [ 80 | 80 | 60 EXEEE | w0
i Npuuewsnne — X=Fy100{ e OB P
Knacc Grade |
% OT HOMMHAJILHOTO % of the rated voltage
HaNPSHKEHHUA

T1orpelIHOCT HanpAKOHNA
VrioBas NOTPELIHOCTD Angular error
CaHTHpaHaHbl centiradians

Note: X = Fy- 100 (rated voltage factor multiplied by 100)

Voltage error
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upper load limit of each range must comply with
the standardized rated output values. Each
winding must meet the requirements of the
corresponding precision grade within such output
range. With that, each winding simultaneously

| must meet the corresponding requirements at the
output load values from 0 to 100% of the rated

| load. To confirm conformity to these
requirements, it is sufficient to test only extreme ‘

value of the range. If no output load ranges are \

specified, they are assumed to be from 25% to

100% of the rated load for each winding,

Conclusion: Clause 7.2.6 of IEC 61869-3 mainly conforms to Clause 9.6 of GOST 1983. It is allowed to
consider tests under both standards as similar.
Clause 7.2.7 of IEC 61869-1 — Checking of the Not to be performed for type approval under GOST
protection degree ensured with the shell 1983.

Clause 7.1 of GOST 1983. Requirements to safety.
Requirements to safety of the transformer structure shall
be determined under GOST 12.2.007.9 and GOST
12.2.007.3. ]

rpemﬁed (one for each secondary winding). The ~
|
|
|
|

Ha ocHoBaHue 4n.36a an.3 ot 30I1
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Clause 7.2.7.1 of IEC 61869-1. Checking of the [P
code

In accordance with the requirements laid down in
Clause 6.10 of IEC 61869-1, the tests must be
performed in accordance with IEC 60529 on the shells
of all parts of the fully equipped units under
conditions corresponding to the operating conditions.
Test methods for 1P44 in accordance with 1EC
60529

The test conditions for protection degrees denoted by
the first typical figure are indicated in Table 5 of IEC
60529.

The test conditions for protection degrees denoted by
the second typical figure are indicated in Table 8 of
[EC 60529.

First Test for protection against
ical ccess to dangerous .
typm_d access 1o dangerod external hard objects
figure parts
0 Does not require any test

A sphere with the diameter of 50 mm must
| not fully penetrate the opening, a sufficient
gap must remain
The test joint rod
may penetrate to the
2 depth of 80 mm,
however, a sufficient
gap must remain
The test joint rod with the diameter of 2.5
3 mm must not fully penetrate the opening, a
sufficient gap must remain

The test wire with the diameter of 1.0 mm
4 must not fully penetrate the opening, a
sufficient gap must remain

The test wire with
the diameter of 1.0
mm must not fully
penetrate the
opening, a sufficient
gap must remain
The test wire with
the diameter of 1.0
mm must not fully
penetrate the
opening, a sufficient
gap must remain
Note — If the first figure is 1 and 2, the wording “not
fully penetrate” shall mean that the biggest cross
section of the ball (sphere) does not pass through the
opening in the shell.

A sphere with the
diameter of 12.5 mm
must not fully
penetrate the opening

Dust-proof, as it is
stated in Table 2

Dust-proof, as it is
stated in Table 2

Table 8 of IEC 60529. Test Equipment and Main
Conditions for Water Proofing Tests

Clause 3.6.4 of GOST 12.2.007.0.The degree of
protection against contact with current-carrying and
moving parts with the help of shells must comply with
GOST 14254 and be specified in standards and
specifications for specific types of products.

Clause 12 of GOST 14254, Test for protection against
access to dangerous parts of the equipment designated by
the first typical figure. The test conditions for protection
degrees denoted by the first typical figure are indicated in
Table 5 of GOST 14254,

Clause 14 of GOST 14254, Water protection test, denoted
by the second typical figure. Test equipment and basic
conditions for waterproofing tests are specified in Table 8
of GOST 14254,

Table 8 of GOST 14254, Conditions of Tests for
Protection Degrees Denoted with the First Typical Figure

First Test for protection against
%Z:ﬁ;‘ aceess tga?tasngerous external hard objects
0 Does not require any test
A sphere with the diameter of 50 mm must
1 not fully penetrate the opening, a sufficient
gap must remain
The test joint rod A sphere with the
may penetrate to the )
) denth of 80 mm diameter of 12.5 mm
p ,
however, a sufficient must not fully .
N . penetrate the opening
gap must remain
The test joint rod with the diameter of 2.5
3 mm must not fully penetrate the opening, a
sufficient gap must remain
The test wire with the diameter of 1.0 mm
4 must not fully penctrate the opening, a
sufficient gap must remain
The test wire with
the diameter of 1.0
5 mm must not fully Dust-proof, as it is
penetrate the stated in Table 2
opening, a sufficient
gap must remain
The test wire with
the diameter of 1.0
6 mm must not fully Dust-proof, as it is
penetrate the stated in Table 2
opening, a sufficient
gap must remain
Note — If the first figure is 1 and 2, the wording “not
fully penetrate” shall mean that the biggest cross
section of the ball {sphere) does not pass through the
opening in the shell.

Table 8 of GOST 14254. Test Conditions for Protection

Second Test Water Test Test Degrees Denoted with the Second Typical Figure
typical ] conditions,
L equipment flow rate duration )
figure item No.
0 No tests are ; B} S 3 T
required (ec;)cnal Test Water Test con diets“
Container for t)_/p equipment flow rate | duration onditions,
drops gure 5 item No,
(Figure 3). 1o™* ) 0 o tests are —
l The shell is mm/min | 'O™" 14.2.1 required - e g
mounted ) Container for o 10 mif 4o J N
onto the drops mm/min / / L7
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///
rotary table. - (Figure 3).
Container for The shell is
drops mounted
(Figure 3). . onto the
The shell is 3,708 2'5 min rotary table.
5 . 0 in each -
2 mounted into ) S 14.2.1 Container for
. mm/min inclined
four fixed s drops
- position -
positions (Figure 3). 2.5 min
with the The shell is 3,708 C b
stope of 15° 2 mounted into o I eac 142,
P o mm/min | inclined
Swinging four fixed osition
pipe (Figure | 0.07 Vmin 10 min positions P
4). + 5% with the
Sprinkling at through 14.2.3 slope of 15°
the angle of one list a) Swinging
+60° 10 the opening pipe (Figure 0.07 Vmin omi
vertical axis | multiplied 4). *+ 5% 10 min
at the by the Sprinkling at through 14.2.3
maximum number the angle of one list a)
3 distance of of £60° 10 the opening
. 200 mm openings vertical axis multiplied
at the by the
of maximum number
Sprink! ' 3| Soomm of o
prinkler S mm openings
(Figure 5). ““?’lm 11423 pening
Sprinkling at ““l’] 3555 list b) or
the angle of 10 Vmin r:?n |
£60° to the + 5% Sprinkler Ly
vertical axis (Figure 5). min/m’, 14.2.3
Similar to Sprinkling at "[?1[ lcsss list b)
fine 3 but the angle of | 10 Vmin an
with o - £60° to the + 5% rn
I~ Similarto | Similar : .
4 sprinkling at i . 14.2.4 vertical axis
ine 3 to line 3 —
the angle of Similar to
+180° to the line 3 but
vertical ‘BXiS with Similar to Similar
Spray gun 4 sprinkling at line 3 1 line 3 14.2.4
(Figure 6). | the angle of
The nozzle min/m? i189° to the
. with the 12.5 /min ; vertical axis
3 . not less 14.2.5
diameter of * 5% than 3 Spray gun
6.3 mm,. the min (Figure 6). |
distance of The nozzle i/
25103 m. s with the 12.5 Umin ’:(‘“ “c“ss' 1425
Spray gun diameter of 5% than 3 -
(Figure 6). 1 6.3 mm,, the min
The nozzle in/m? distance of
with the 100 Vmin | T 25t03m
6 not less 14.2.6
diameter of + 5% than 3 Spray gun
12.5 mm,. min (Figure 6).
the distance The nozzle 1
of2.5103 m. with the 100 Vmin min/m?,
Water tank. 6 diameter of 5% not less 142.6
The level of 12.5 mm,. than 3
water over the distance min
the shell is of 2.5t03
0.1Sm m.
7 higher than - 30 min 14.2.7 Water tank.
the top point The level of
and I m water over
higher than the shell is
the bottom 0.15m
point 7 higher than - 30 min 14.2.7
Water tank. As the top point
8 The level is - agreed 14.2.8 and 1 m
as agreed. higher than
In the bottom
accordance point
? with [EC ) 1429 Water tank. -
60529-2013 8 The level is - 14.2.8
as agreed. agreed
7,2.7.2. 1EC 61869-1. Mechanical impact test ) . )
in accordance with the requirements laid down in No impact tests shall be applied for instrument
6.10.6 of IEC 61269-1, the requirements for impact transformers with the M6 operating conditions group. 7B
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strength must be specified for specific products. For
the internal installation equipment, the recommended
degree of protection against mechanical impacts
corresponds to code 17 under 1EC 62262.

Shells must be subjected to a mechanical impart test.
Three impacts are applied to the most vulnerable shell
points. Such devices as connectors, displays, etc., are
not subject to this test.

It is recommended to use a spring shock device in
accordance with 1EC 60068-2-75 in the impact test.
After the test, the shell must have no cracks, and the
shell strain must not affect normal functioning of the
IT and must not cause a reduction in the protection
degree. Minor damages such as paint removal,
damage to cooling fins or similar parts, or minor dents
are not taken into consideration.

Conclusion: Clause 7.2.7 of IEC 61869-1 mainly conforms to Clause 7.1 of GOST 1983. It is allowed (o
| consider tests under both standards as similar.

Clause 7.2.8 of IEC 61869-1 — Testing for air- Not to be performed for type approval under GOST
tightness of the shell at the ambient air 1983. e
temperature Not to be performed on these types of transformers

To be applied for instrument transformers with gas

insulation.

Not to be applied for instrument transformers with
solid insulation.

Conclusion: requirements to air tightness of transformers regarding air tightness of the shell under IEC
61869-1 meet the requirements of GOST 1983.
Clause 7.2.9 of IEC 61869-1 — Pressure test of the Not to be performed for type approval under GOST
shell. 1983.

To be applied for instrument transformers with gas Not to be performed on these types of transformers
insulation.

Not to be applied for instrument transformers with
solid insulation.

Conclusion: requirements (o pressure testing of the shell under IEC 61869-1 meet the requirements of GOST
1983.

Clause 7.2.301 of IEC 61869-3. Resistance to Not to be performed for type approval under GOST
short circuit currents. 1983.

To be performed within the scope of qualification tests
under Clause 9.11 of GOST 1983 for conformity to the
requirements of Clause 6.14 of GOST 1983.

The test is performed to confirm compliance with Clause 9.11 of GOST 1983. The tests for resistance to short-
Clause 6.301. circuit currents are performed as follows:

The transformer test must be performed at the - the voltage equal to 0.9-1.05 times the rated value is fed to
temperature regime between 10°C and 30°C. the primary windings of transformers with open secondary
The voltage transformer must be powered by the windings. Then, one of the secondary windings with a

primary circuit, and a short circuit must be arranged | special device is short-circuited and maintained for | s. In
between the secondary terminals. One short circuit this case, the voltage at the terminals of the primary winding

must last for 1 s. must be maintained within the specified limits.

Note 301 - This requirement also applies to Evaluation criteria must be specified in the documentation
transformers where fuses are available as part of for specific types of transformers.

them. During a short circuit, the actual value ofthe | When testing electromagnetic transformers and

voltage applied to the transformer inputs must be electromagnetic devices of capacitive transformers, the

not less than the rated voltage. In the event that the voltage can be supplied from the side of the secondary
transformer has more than one secondary output or a windings with the short-circuited primary winding.

section of windings or winding plugs, the test It is believed that the transformer has passed the test, if it
connection diagram must be agreed between the meets the following requirements after being cooled down to
manufacturer and the customer. the ambient temperature:

Note 302 - For inductive type transformers, the test | a) no visible damage; S
can be performed by applying a voltage to the b) the errors remain within the tolerance limit for the specific s

secondary winding and by arranging a short circuit precision grade, -
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between the primary inputs. It is believed that the ¢) passes the dielectric tests specified for the voltage equal to

transformer has passed the test, if it meets the 90% of the prescribed value.

following requirements after being cooled down fo

the ambient temperature:

| a) no visible damage.

b) the errors do not differ from their values recorded

before the test by more than half the limits for the

corresponding precision grade;

¢) passes the dielectric tests specified in Clause

713.1 to 7.3.4 at the voltage equal to 90% of the

prescribed value;

d) insulation near the conductor surface after the test

has no significant deterioration (e.g., coking).

| Inspection by item d) is not required if the current
density in the winding does not exceed 180 A/mm’
and if it is made of copper, the conductivity of
which is not less than 97% of the value stipulated in
IEC 60028.
Conclusion: Clause 7.2.301 of IEC 61869-3 mainly conforms to Clause 9.11 of GOST 1983, It is allowed to

lﬁnsider tests under both standards as similar.

) ) ) Ha ocHoBarue un.36a an.3 ot 30I1
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Table 2 ~ Analytical Comparison of Test Methods of Instrument Voltage Transformers for the Purpose of Type
Approval in Accordance with the Requirements of 1IEC 61869 Part | and IEC 61869 Part 2 for Conformity with the
Requirements of GOST 7746-2015

IEC 61869-1. Instrument transformers. Part 1: GOST 7746. Current transformers. General
General requirements. specifications.

IEC 61869-2. Instrument transformers. Part 3.
Additional requirements for current

transformers,

Clause 7.2.2 of IEC 61869-1 — Test for exceeding Clause 9.9 of GOST 7746. Test for heating at the regime

of temperature of long-term operation

Test unit: Clause 7.2.2.201 of IEC 61869-2; Transformers for rated voltage from 3 to 750 kV inclusive
Clause 6.4.1 of IEC 61869-2. test according to GOST 8024 with the greatest working

The transformer is installed in the position in which primary current. The test is performed at the normal

it will be operated. The nominal primary current is temperature according to GOST 15150, unless other

fed to the primary winding. The transformer is conditions are specified in the documentation for specific
Joaded for rated load. types of transformers.

Ambient temperature measurement: Clause When testing transformers having their own primary

7.2.2.202 of 1IEC 61869-2. winding, the current to the terminals of the primary winding
Sensors for measuring the ambient temperature must | must be connected with wires or tires at the length of at

be distributed around the current transformer at an least 1.5 m.

appropriate distance according to the normalized Transformers intended for operation with a particular type
parameters of the transformer and at approximately of bus can be tested without taking into consideration the .
half the height of the transformer protected from temperature of the conductors causes current to the primary SR
direct radiation of heated surrounding objects. winding. In this case, the conductors that supply current

In order to minimize the effect of a change in the during the test must comply with the conditions of their

temperature of the cooling air, particularly during the | operation.
last test, appropriate means are used for temperature Transformers with several transformation factors obtained

sensors, such as heat sinks with a time constant by switching the sections of the primary winding are tested
approximately equal to the time constant of the at the largest conversion factor.

transformer. During the test, the secondary windings of the transformers
Test duration: Clause 7.2.2.203 of IEC 61869-2. must be closed for rated load, for an ammeter or for short
The test can be stopped if both of the following connection.

conditions are met: Test duration in accordance with GOST 8024: The test is
- duration (duration) of the test is at least equal to performed before establishing the thermal regime. The
three times the heating time of the current thermal regime is considered to be steady if the temperature
transformer; of individual parts of the transformer has not changed by

- the rate of increase in the temperature of the more than 1°C for 1 hour,

windings (or oil in the upper layers of the current Acceptance criterion: The overtemperature of the current
wransformer with oil insulation) does not exceed 1 K | transformer windings at the primary winding current equal
per hour from the results of three consecutive to the rated continuous heating current, with the load
temperature measurements. corresponding to the rated output power, must not exceed
Acceptance criterion: conformity to the the corresponding value shown in Table 10 of GOST 7746:
requirements of Clause 6.4 of IEC 61869-2 For the B grade of heat resistance — not more than 85 K.
The overtemperature of the current transformer The test is performed for subsequent performing of climatic
windings at a primary winding current equal to the tests.

rated continuous heating current, with the load
corresponding to the rated output, must not exceed
the corresponding value shown in Table 5 of IEC
61869-1: for the B thermal grade — not more than 85
K

Conclusion: Clause 7.2.2 of IEC 61869-1 mainly conforms to Clause 9.9 of GOST 7746, It is allowed to
consider tests under both standards as similar.

Clause 7.2.3 of IEC 61869-1 — Testing of primary | Not to be performed for type approval under GOST
winding outputs with pulse voltage. 7746.

To be performed within the scope of qualification tests
under Clause 9.2.1 of GOST 7746 for conformity to the
requirements of Clause 6.3.1 of GOST 7746.

Tests shall be performed with pulses of both positive | The test is to be performed in accordance with the
and negative polarity, 15 pulses of each polarity are | GOST 1516.2 methodology : I
sequentially supplied, without taking into Clause 5.4.1 of GOST 1516.2. The following/met}hods are |
consideration the factors of adjustment for applied to determine the compliance ©f the insufagion with

(seal of Federal State Unitary Enterprise “All-Russian Research InstituHa ocHosanue un.36a an.3 ot 30r1
Service” — FSUE “VHIIMS”)




