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2013  xeuwrbel 25  kaszaHmarel Ne  502-om  OyitperreiMen BEKITLIII
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3 Ocol crangaptr IEC 61869-2-2012 «Instrument transformers. Part 2:
Additional requirements for current transformers» (Onuierim Tpanchopmaropiap.
2-6emiM. Tok TpaHcopMaToplapelHa —apHaIFaH  KOCHIMINA  TamanTap)
CTaHAAPTEIMEH YHIIECTIPiIreH.

Xanvikapanelk crapmaprtel TK 38  «Ommierimn  Tpancdopmaropaapb»
TEXHUKAITBIK KOMHTET1 TaifBIHAIEL.

Herizinae ocwl YITTHIK CTaHOApT AafibIHTAIFAH JKOHE cinremenep OepinreH
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AFBUTIIBIH TiJTIHEH ayapMa (en)

Coiikectik mopexeci — 6ipaeit, IDT

4 AJIFAIIKBI TEKCEPY MEP3IMI1 2018 kbt
TEKCEPY MEP3IMJLIIT'T 5 KbUL
5 AJITAII PET EHI'IBUITEH

Ocvr  cmanoapmxa — o3zepicmep  Mypanvl — aKnapam — okcell  CAtiviH
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Kipicne

XOK 61869-2 xamelkapanblk craHpapTbl, bipiami Oaceuieiv, TK 38
«Onrerim TpaHcHOpMATOPIAPED TEXHUKATBIK KOMUTET] JalBIHIABI.

IEC 61869-2-2012 HCO/X3OK nupekTvBachiHBIH 2-0eiliMiHE Colikec
KYPaCTBIPbLIIbL.

«Onmerimn  TpaHnchopMaTropiap»  JIeT€H OKaumbl  arayMeH — OaChUIbII
misirapeiFal XOK 61869 tontamachiHEH Oapibk OemikTepinid TiziMiH XOK Beb-
caiiTpiHaH Tabyra Oonampbl.

Ocbl craHmapr, 2-Oemim, e3i HerizgenreH XOK 61869-1:2007 <« Kammst
TajanTap» CTaHAapTEIMEH Oipre MalTaNaHBUTy Kepek, anaiifa maiianaHymbIHbIH
aTanraH KY>KaTTbIH JKaHa IIbIFAPbUIBIMBIH Al JajlaHFaHbl 1yPbIC O0NaIbL.

Ochl cranpapt, 2-0emiM, XOK 61869-1:2007 cTaHAapTHIHBIH KYPBUIBIMBIH
YCTaHy KEpEK; OJI COHFBICHIHBIH THICTI OeNIMINEICPIH TOJNBIKTHIPAIBI HEMece
e3reprei.

Erep 1-GemiMHIH HaKTHI TapMarbl/TapMaKmackl OCHl 2-0ejiMje aranMaca,
OHJIA COJI TApMAaK/TapMaKIla MaKCaTKa ColKec KONJaHbUIABL.

KoceMIma Tapakrap, TapMmakiiazap, CyperTep, KecTenep, KOChIMIIanap
HeMece eCKepTyJep YIIIiH MBIHAfall HoMipiey Xyieci naitiaaHbnTa s

- 201-men OacTam HOMIpJICHI€H TapMakrap, TapMakianap, KecTenep,
CYpeTTep »SKOHE ecKepTylep 1-OemiMHIH TapMakTapblHa, KecTenepi MeH
CYPETTEPiHE KATBICTHI KOCBIMIITA OOJIBIT TAOBLTA BT,

- TONBIKTBIPBLIFAH KOCHIMIIATAp OblTaiiima HeMipieHeni: 2A, 2B skone T.0.

XBK TK 38 TexHukamblk KOMHTCTI IIBIFAPFAaH CTAHZAPTTapIbiH
JKaHAPTBUTFaH Ti3iMi MBIHA BeO-calTTa KOIDKETIMI: Www.iec.ch.
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KA3AKCTAH PECIIYBJIMKACBIHBIH, YJITTBIK CTAHAAPTBI

Ounerim Tpancgopmaropaap
2-00J1iM
TOK TPAHC®OPMATOPJIAPBIHA APHAJIFAH KOCBIMIIIA
TAJIAIITAP

Enrizinren kyni 2014-07-01
1 KoapganbLiy cajachkl

Ocul crangapt 15 I'm Gacran 100 ['m geiiHTi HAKTBUIBI SKUiTIKTEpi Oap
SNIEKTPIIK ~ OJIey  KYPaImapbIMEH JKOHE/HEMEcEe  DNEKTPNIIK  KOPFaHBIC
KYpBUIFBUTAPBIMEH  Oipre malijanaHyra apHaifaH >KaHagaH JaiibIHaaJFaH
UHAYKIMSIIB TOK Tpanc(hOpMaTopliapbiHa TapanaJibl.

2 HopmaruBTik citTemesiep

Ocsbl cTaHAapTTHl KONJAHY YIIIH KeJieci CUITEMENiK KyXkartap Kaxker. Kywi
KOMBUIFAH CTaHIAPTTap YIUiH aTalfaH CUITEMENIK KY>KaTThiH OachUIBIMEI FaHa, ail
KYHI KOMBUIMaraH CTaHIApTTap YIIIH CUITEMENIK KY>KaTThIH COHFBI OacChUIBIMBI
raHa (0apibIK e3repTyJicpiMeH Oipre) KOJIAaHa b

IEC 61869-1:2007 Instrument transformers. Part 1: General requirements
(Ommerim TparcdopmaTopnap. 1-6emim. XKannsl Tananrtap).

ECKEPTIIE Ocvt cmanOapmer  nasioananean Kesoe ciimemenix  CmanoapmmapObiy
azeIMoagel - HCLINOAgyl  KYHiHe KAMbICMbl apeKkem emyYiH OfCbll  CAllblH  HCAPUAIAHAMBIH
«Cmanoapmmay HCOHIHOe2l HOPMAMUGIMIK KYICammapy aKnapammuelx, kopcemiuti 0otietnua
JUCIHE  AIMOARLL  JHCHIILI  OACLIN WLILAPLIISAN i CAllbIN  JHCAPUATAHAMBIN  AKNADAMMbIK
KopcemKiui OOlbIHIUA MeKCepaeH JHCOH. Feep ciimemenik Kyicam aybiCmuIpblIan (e32epmincet)
bonca, onoa ocvl cmaHOapmmel NAHOAIAHRAH Ke30e AYbICIbIPLLIEAH (032ePMINI2eH) KYHCammyl
bacuteinvikka angan o#ceH. Eeep cinmemenix gyoicam ayeicmuipslamati Kyuti Jcoiisiizan 6onca,
OHOQ oOcwl cinmeme Oepineen epediceniy OCel cinmemeze KAMbICHbl emvec 0ozl 2auna
KONOaHBLIAOYL.

3 TepmuHaep MeH aHBIKTamMajap

Ocol crangaprra [EC 61869-1 OGoiibiHIna TepMHUHAEP, COHAAM-aK Keneci
TEPMUHJEP aHBIKTaMaJIapblHa COUKEC KOMTaHbLTaIbL:

3.1 Kaanel aHbIKTaMaJap

3.1.201 Tox Tpancdopmaropsi (Current transformer): Kansimrs! maiinanany
Ke3iHAE KaiTajlaMa OpaMHBIH TOFbl OacTankel OPaMHBIH TOFBIHA IC JKY3iH[E
MOIIEPIIeC JKoHE OalNaHBICTBIH THICTI OarbITHl YINIH IIaMaMEH HOJIe TEH
OypbIlnKa KaTeIcTH (paza OOMBIHITA OJaH AMPHIKIITATAHAE.

Pecvu 6achbLIBIM
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(Hdepekkes: IEC 60050-321:1986, 321-02-01)

3.1.202 ©nmerim Tok TpaHcdopmaropsl (Measuring current transformer):
Omey Kypaamapsl MEH €CCHTETiIITEpiHe aKmaparThlK Ja0buiibl  Taparyra
apHaIFaH TOK TpaHC(HOPMATOPEL

(Hdepexxes: IEC 60050-321:1986, 321-02-18)

3.1.203 Kopranbic Tok TpaHcdopmatopsl (Protective current transformer):
AKnaparTeIK Ja0bLiabl KOPFAHBIC KOHE 0ackapy KypBUIFBUIAPEIHA TapaTyra
apHaJiFaH TOK TpaHC(OPMATOPHL.

(depexkes: IEC 60050-321: 1986, 321-02-19)

3.1.204 P kaactel Kopranbic Tox Tpancdopmartopsl (Class P protective
current transformer): CHMMETPHSIIBIK KbICKA TYMBIKTATY OPBIH allFaH >Karaaina
KaHLIFY CEPIiHi AHBIKTAFAH MArHATTIK aFbICTHIH IIeri JKOK KOPFaHBIC TOK
TpaHc(HOPMATOPEL

3.1.205 PR kaactsl Kopransic Tok Tpancdopmartopsl (Class PR protective
current transformer): CHMMETPUSUIBIK KbICKAa TYHBIKTATy OPBIH IFaH Karaaiina
KAHBIFYy CEpIiHiI AHBIKTATFAaH MArHUTTIK AaFbICTBIH IIeri 0ap KOpPFaHBIC TOK
TpaHcHopMaTopHI.

3.1.206 PX kaactsl Kopranbic Tok TpaHchopmatops (Class PX protective
current  transformer): KalitamaMa oOpaMHBIH  KO3IbIpy JKOHE  KeJepri
cumarTamMaapblH, Kalitamama J>XYKTEMEHIH KeOEpriciH >koHe TpaHcdopmauus
ko3 punmentin Oiny O angarbl yakpITTa HaliJadaHBUIATHIH PENeNliK KOPFaHbBIC
KYHECIHE KATBICTHI OPEKET eTyi YINiH JKETKUTIKTI OONaThlH KajafaH MAarHUTTIK
arbICKA KATBICTHI MIEKCi3 TOMEH PEaKTHRTIK MAMIEIpay KeJeprici 6ap KOpFaHBIC TOK
TpaHcdopMarophl.

3.1.207 PXR kuaacTel KopraHbic Tok TpaHcdopmatopsr (Class PXR
protective current transformer): Kaiftamama OpamMbIHBIH KO3ABIPY XOHE KeIAepri
cumarTamMaiapblH, Kalitamama >XYKTEMEHIH KeOepriciH >KoHe TpaHcgopManus
ko3 (urmeHTiH OUTy ON angarbl yakbTTa NaiifalaHbUTATEIH PEJENiK KOPFAHEIC
JKYMeciHe KATBICTHI SPEKET €Tyl YINH JKETKiNiKTI OONaThH KAIFaH MarHUTTIK
aFbBICKA KaTHICTHI IIEKCI3 TOMEH PEAKTHBTIK MAIbIPAY KEAEPrici 0ap KOPFaHbIC TOK
TpaHc(hopMaTOpEL

1 ECKEPTIIE Ornci3 TypakThl TOKTap TOK TpaHc(opmaropiap apKblibl Y3MKCi3 eTeTiH
xkarmail TyBIHIaFaH Ke3le TOK TPaHC()OPMATOPHIHBIH LIAMaJaH THIC KAHBIFYBIHA JXOI Oepmey
VIIiH aya caHpUIaybl Gap TpaHc(opmaropiap mainanaHbuiansl, Oipak olapibH CUIIATTaMalaphl
PX kiacbIHbIH cHIIaTTaMalIapbIHaH e3relie 00y Kepek.

2 ECKEPTIIE Kanaeik MarHeTn3Mai TOMEHAETYre apHAJIFaH aya CaHbLIAyJaphl KOFaphbl
PeaKTHBTIK keneprici 6ap TpanchopMaTOpiapAbl WANIBIPATYFa MiHAETTI TYpJe OKEI COKNayhl
MyMKiH (2C KOCBIMIIIACHIH KapaHBbI3).

3.1.208 TPX kiacThl aiffHBIMAJIBI CANIATTAMAJIAPFa ApHAJIFAH KOPFAHBIC
Tok Tpauncdopmaropel (Class TPX protective current transformer for transient
performance); Kricka TYIBIKTaTYABH aifHEIMATEL TOFEL OOIFaH Karaaliaa KaHBIFy
CepIiHi JIe3MiK KEMITUTIKTIH aMIDIMTYAATBK MOHIMEH AaHBIKTaTaThIH KATIbIK
MAarHMTTIK aFBICKA KATHICTHI IIET] XKOK KOPFAHBIC TOK TPaHC(HOPMATOPEL

2
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3.1.209 TPY kjacThl aiiHBIMAJIBI CHNIATTAMAJIAPFA APHAJIFAH KOPFaHbIC
Tok Tpancopmartoper (Class TPY protective current transformer for transient
performance): Kpicka TYHBIKTAIYAbIH aliHBIMAEI TOFbI OOJIFaH JKarnaiiia KaHbIFy
CEpMiHi JIE3AIK KEMINIIKTIH aMIUTMTYAAIBIK MOHIMEH AHBIKTATATBIH KalIbIK
MarHuTTIiK arbICKA KATHICTHI 1IeTi 0ap KOPFaHBIC TOK TPaHCPOPMATOPHI.

3.1.210 TPZ xnactbl aiiHbIMAABLI MIHAEPre APHAJIFAH KOPFAHBIC TOK
TpancdopmaTopsl (Class TPZ protective current transformer for transient
performance): Kpicka TYHBIKTAIYIBIH alfHBIMATB TOFBI OONFaH JKarjaiiia KaHbIFy
CEepITiHi KEMINUTIKTIH aifHbIMaibl Kypamjac OeJIiriHiH aMIIHTYJATBIK MOHIHEH
aHBIKTaaThiH OENTIJICHIeH KalTajlaMa OpaMHBIH TYPaKThl YaKbIThl 6ap KOpFaHBIC
TOK TpaHCHOPMATOPHI.

3.1.211 Ajpinney xoagdunuenti 6ap Tox TpaHcpopmatopsl (Selectable-
ratio current transformer): bactankbl OpaMHBIH CEKIHSJIAPHIH AYBICTBHIPHIN-KOCY
JKONBIMEH ~ JKOHE/HEMece  KaiftalamMa  opamMja  TapamMaany  apKbUTl
Tpanc(opmarmsHbH OipHeme ko3 GUINEHT] aTBIHATHH TOK TPaHC(HOPMAaTOPEL.

3.3 HakTbL1bl TOKIIEH 0aiiIaHBICTHI AHBIKTAMAJIAP

3.3.201 bacTankbl opaMHBIH HAKThLILI ToFbl (Rated primary current) /[,
TpanchopMaTopablH, SKYMBIC CHIATTaMalapsl HETi3ACNTeH OacTalmkel opaM
TOFBIHBIH MOHI.

(Hdepexxes: IEC 60050-321:1986, 321-01-11, TypaeHzipinreH aray, CHHOHAM
>KoHE aHBIKTaMa)

3.3.202 Kaiitatama opaMHbIH HaKThLIBI TOFbI (Rated secondary current)

Iy TparchopMaTOpABIH >KYMBIC CHIIATTAMaliapbl HETI3JENTeH KaliTaiama
OpaM TOFBIHBIH MOHi.

(Hdepexxes: IEC 60050-321:1986, 321-01-15, TypaeHIipinreH atay, CHHOHUM
>KOHE aHBIKTaMa)

3.3.203 JKbL1yFa Te3iMaLIIKTIH HAKTHLIBLI TOFbI (Rated short-time thermal
current) /g benrimeHreH KpicKa VakeIT imiAAe TpaHchopMaTop KaiiTaniama
OpaMHBIH ©T€ KbICKA TYWBIKTAIYBIHEIH CalJapblHaH OpPBIH AJATHIH 3HUSHIBI
oceprIepAcH 3aKbIMIAIMAal, Wbl naliTHIH OacTanKel OpaMHBIH MAKCUMAJIBI MOHI.

(Hepexxes: IEC 60050-321:1986, 321-02-22)

3.3.204 Haxrbuisl kymbic Torel (Rated dynamic current) Jy: KaliTamama
opaM eTe KbICKA TYUBIKTANFaH Ke3/€ NEKTPOMArHUTTIK KYIITSPIIH HOTHKECIHAE
TpaHcOpPMATOp OSIEKTPIiK HEMECe MEXAHWKAIBIK 3aKbIMAAIMAN, MIbLAAWTEIH
GacTarKbl OpaM TOFBIHBIH MAKCUMAJIbl AMILUTUTY JATBIK MOHI.

(depexkes: IEC 60050-321:1986, 321-02-24)

3.3.205 Yzaikcis xbu1y Torsl (Continuous thermal current) /. Bacrankel
opaMJa, HAaKTBUIBI JKYKTEMEMEH >KAIFAacKaH KaliTalmama opamuia, OenrijeHreH
MOHIEPACH acHaiiThiH TeMmmepaTypajiaH acliaif, Y3MIKCi3 eTyre pykcaT eTiumeH
TOKTBIH MOHi.

(depexkes: IEC 60050-321:1986, 321-02-25)
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3.3.206 Bbacrankpl OpaMHBIH KbICKA TYHBIKTATYBIHbLIH HAKTBLIBI TOFBI
(Rated primary short-circuit current) I Tok TpaHChHOPMATOPBIHEIH ISJIIIK
cumaTTaMaiapbl HerizjenreH GacTankbl OpaMHBIH KBICKA TYHBIKTATYBIHBIH
afiHBIMAJTbl TOFBIHBIH aifHBIMaTBl Kypamaac OeImiKTepiHiH opraiua KBaApaTThIK
MOHI.

1 ECKEPTIIE /y, xbl1y weriMeH OaiinaHblcThl OOmFaH Kesme lpse MQMAIK HieriMeH
OaiinaHbICTBI, OneTTe, [y, KaparaHna [ps a3bIpak.

3.3.207 Kamtymbl Tok (Exciting current) /.. bacrankpl xoHe KaifTamama
opaMIa eTe¢ KbICKa TYHBIKTATFaH Ke3[e HAKTBUTHl JKULUTIKTIH CHHYCOMOAJABIK
KEpPHEYi TOK TpaHC(OpPMATOPHIHBIH KaliTalaMa OpaMBIHAH albIHFaH TOKTBIH
opTaia KBaaparThIK MoHi.

(depexxes: IEC 60050-321:1986, 321-02-32)

3.4 JoaaikneH 0ai/1aHbICTbI AHBIKTaMAaJIap

3.4.3 Tpaucpopmauus kodppuuuentiniy wemmiiiri (Ratio error) e
IEC 61869-1 OotibiHiua 3.4.3 aHblkTamanapel Eckepriere colikec KOIIaHbIIAAbL:

ECKEPTIIE: IMaiibis6eH Oepinren Tok OofipHia Oepimic ko3(hQULUHEHTIHIH KeMuiiiri
MbIHa GOPMYJIAMEH aHBIKTANAMbI:

kI.-1
&= %x 100 %

r
MYHJaFbI, & — TPaHCHOPMALIMAHBIH HAKTBUTB! KO3 QULHEHT];
I, — 6acTankbl OpaMHBIH HaKTbUIBI TOFBI,
I; — emuey mapreiHzaa [, 6TKeH Ke3/ieri KaiiTanaMa OpaMHbIH HAaKThUIbI TOFBL.

Tycinmipme BeKTOPJIBIK quarpamMa 2A. 1 6epiireH.
3.4.4 ®azansin bpIFeICYbI (Phase displacement) Ag: IEC 61869-1 GoiisiHina
3.4.4 aHBIKTaMa KOCHIMINIAFa COHKEC KOJIAHBIIAIbL:

1 ECKEPTIIE Tycinaipme BekTopiibIK quarpamma 2A.1 GepinreH.

3.4201 Hakrbuibl pe3ucTHBTIK KykTeme (Rated resistive burden) Ry
Ka#itanama opamra >KaJiFaHFaH PE3MCTHUBTIK JKYKTEMEHIH HAKTBUTBI MoHI, OMMeEH
OJIIIEHEI].

3.4202 Kaiitanama opaMHbIH Kkeaeprici (Secondary winding resistance)
Ry xaiiTanama opamHbIH 75°C-re HeMece aHBIKTaIFaHAal, 6acka TeMmneparypara
Ty3eTiIreH, OMMEH OJIIEHETIH TYPAKTHl TOKKA KAThICThI HAKTHI KEJIEPTici.

1 ECKEPTIIE Cesnix Makanaga: R — HakTbUibl MoHI. OHBI Ry apHanFaH >KOFapfbl
IIEKIeH aTacThIPMaraH xoH, cebebi oraH 6acka TaciiMeH GenrineHyi MyMKiH.

3.4.203 Toawik xkemuinik (Composite error) ¢C: Benrinenred maprrapaa
opraiia KBaapaTThIK MOHI TOMCHAETIJIEPAiH alibIpMaLbUTHIFBIMEH OeNrieHeIi:

4
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a) 6acTankel OpaM TOFBIHBIH JIE3IIK MOHIEPI;

6) TpaHchopMalLMAHBEIH HAKTHUTEL Ko3(dunmenTiHe keOeiTireH KaliTanama
OpaMHBIH HAKTBUIBl TOFBIHBIH JIE3MIK MOHZIEPi, OacTamkhl JKOHE KadTagaMa opam
TOKTAPHIHEIH OH MOHAEpPI KieMMmanaplel TaHOanay >KeHIHJEr KejiciMre coiikec
KeNel.

1-ECKEPTIIE JKanmbl skarmaiima TONBIK KEMIDiJK &c OACTAIKBI OpaM TOFBIHBIH OpTaLla
KBAJPATTHIK MOHIHIH MaiibI3bl pETiHIE alKbIHAAIAIBL:

T
\Ej(k,ls —i, Pt
o
IP

YHIAFbL, k; - TpaHCHOpPMaLIMHBIH HAKTBUIBI KO3( QuIpeHTi;
I, - 6acTankpl OpaM TOFBIHBIH OPTAIlla KBAAPATTHIK MOHI;

ip - 6acTanKpl OpaM TOFBIHBIH JIE3/IiK MOHI;

ip — KafiTanaMa opaM TOFBIHBIH JIE3/iK MOHi;

T- 6ip UMKIAIH Y3aKTBIFbL

Kocemma tycinikrepai 2A.4 KapaHbI3.

&, = x 100%

(Hepexkes3: IEC 60050-321:1986, 321-02-26, ce3mik Makanara KaTBICTHI
©3rePTUIreH KOCHIMIIIA)

3.4.204 AcnanteiH 6acTanKbl OpaMbIHBIH HAKTBHLIbI IIeKTi Torbl (Rated
instrument limit primary current) /pp: ©Ommeymi TpaHCQOPMATOPIOBIH TOMNBIK
kemmriiiri 10 %-ra TeH Hemece apThIK OONaThIH OacTalmKbl OpaMHBIH MUHUMAJIBI
TOFBIHBIH MoHi, OyT apaja KaiTanama >KyKTeMe HaKTBUTBI dKYKTEMEre TEH.

(depexkes: IEC 60050-321:1986, 321-02-27)

3.4.205 AcnanTbIH Kayincizaik koddunuenti (Instrument security factor)
FS: AcnantbiH OacTankbl OpPaMbIHBIH HAKTBUIBI LIEKTI TOFBIHBIH OacTankel
OpaMHBIH HAKTBUTH TOFBIHA KATBIHACHI.

1 ECKEPTIIE AcnanTblH HakKTbUIbl Kayilcizaik kos(hduuueHTiHe XKykTeme acep eTei.
Erep skyKTeMeHIH MOHI HaKThLIbI MOHIHEH aiftapyibikTail kem 0oJica, OHIAa KbICKa TYHBIKTANY
TOFBI OOJIFaH JKarmaia Kafitasama »akTa TOKTBIH YJIKEH MOHIEPi TYbIHAAHTHIH OONaibl.

2 ECKEPTIIE XyiieHiH KbICKa TYHBIKTALy TOKTAPbl TOK TPaHCHOPMATOPBIHBIH OaCTanKbl
OpaMbl apKbUIbI 6TKEH JKaFIaiaa acranThlH HAKTbUIbI Kayincisaik koadduuuenti (FS) e3iHiH eH
TeMEHI1 neHreliinne OosFaH ke3me TpaHCHOPMATOpHAH KyaTTaHATHIH ACHANTBIH KayimCi3miri
©3iHiH €H KOFapFhl JeHreliHae Oomaasl.

(Hepexke3: IEC 60050-321:1986, 321-02-28, ce3mik Makajiara KaThICTHI
©3TEPTUITeH KOCKIMITIAJIap)

3.4.206 Oumeymii TOK TpPaHCPOPMATOP/IAPbIHA APHAJIFAH KaliTajlama
opamubin mekTi JKK (Secondary limiting em.f. for measuring current
transformers) FLys: AcnmanThlH Kayinci3mik kod¢pduumentinin FS, Kaitamama
OpaMHBIH, HAKTHUTBI TOFBIHBIH JKOHE HAKTBUIBI XKYKTEMEHIH BEKTOPJIAp COMACHIHBIH
JKOHE KaliTaaMa OpaMHbIH UMIIEAAHCHIHBIH TYBIH/IBICHI.
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1-ECKEPTIIE Osmeyini Tox TpanchopMaropiapbiHa Frs apHajFfaH Kaitajiama OpaMHbIH
mekTi OKK keneci TacinimMen ecenrenesi:

2
Eps= FSx I, xJ(R, +R) +X?
MyHAaFbl, Ry- HAKTBUIBI )KYKTEMEHIH Pe3UCTHBTIK O6JIiri;
Xb — HAKTBUIBI KYKTEMEHI H MH/Y KIMSUIBIK OOJiri.
Ocbl ToCi1 LIBIHABI MOHIHEH acaThiH MaHI Oepeni. On KOpFaHbIC TOK TPAHC(OPMATOPIAPHI
YLIiH nafifaJaHbUIaThIH CBIHAY TOCUIIEpiHE KOJJaHy YIIiH TaHmaiuasl. 7.2.6.202 xoHe 7.2.6.203
KapaHpbi3.

(depexke3: IEC 60050-321:1986, 321-02-31, ce3mik Makajiara KaTbICTHI
e3repriireH aray, cuHoHuM >xoHe ECKEPTIIE)

3.4.207 IlekTi AAIKTiH OacTanKbl OpaMbIHBIH HAKTbUILI TOFbI (Rated
accuracy limit primary current): OraH JeiiiH TOK TpaHC(HOPMATOPHI TOJBIK
KEMIIJTIK TaJlanTapbiHA COMKEC KENETiH OacTanKpl OpaM TOFBIHBIH MOHI.

(Hepekkeos: IEC 60050-321:1986, 321-02-29)

3.4208 Moannix OoiipiHma mekTi ecejik (Accuracy limit factor) ALF:
[ITexTi AoNAIKTIH GacTanKpl OpaMbIHBIH HAKTBUTBHI TOFBIHBIH OacTankbl OpaMHBIH
HAKTBUIbI TOFbIHA KATHIHACHI.

(depexkes: IEC 60050-321:1986, 321-02-30)

3.4209 Kopranbic TOK TpaHCc(popMATOpJapbiHA apHAJFAH KaiTajama
opamubiH ImekTi JKK (Secondary limiting e.m.f. for protective current
transformers) FEapp: Jlonmik OoWBIHIIA IIEKTI €CENIKTIH, KalTajamMa OpaMHBIH
HAKTBUIBI  TOFBIHBIH JKOHE HAKTBbUIBL JKYKTEME MEH Kaiitalama opam

UMIICJAHCBIHEIH BEKTOPIIBIK, COMACBIHBIH, TYBIHIBICHI.
ECKEPTIIE P xone PR, Earr k1acThl KOpPFaHBIC TOK TpaHchopMaTopiapblHa apHajFraH
BeKTOPJIbIK opaMHbIH mekti KK keneci TocimMmeH ecenrenei:

Ear- ALF x I, x J(R, + R,) +X?

MYHZAFbL, [, — HAKTBUTBI JKYKTEMEHIH pe3UCTUBTIK Oetiri;
Xb — HAKTBUIBI JKYKTEMEHI H HHIYKIMSITIbI OOTiTi.

3.4.210 KanbIry arbichl (Saturation flux) W, Tok TpanchopMaTOpbIHIAFEI
©3EKIE  MaTepHalblHBIH  MArHUTTIK KAHBIFYBIHA  COMKEC KEJETIH  TOK
TpaHcopMaTopelHAarkl  KaiiTajaMa  OpaMHBIH ~ aFbICBIMEH  OaiJTaHBICTHI
MaKCUMAaJIAbl MOHI.

1 ECKEPTIIE Kaubiry arvicbiH Wy aHbIKTay OOiibIHINA €H cail keneTiH pacim 2B.2.3
CHUIIATTaJIFaH TYPAKTHI TOKIIEH KAHBIFY TOCLI merinae OepisireH.

2 ECKEPTIIE bypeinrer IEC 60044-6 crannapthiaa W Gyrisly HyKTeCiHIH MoHI peTiHIe
QHBIKTAJIFAH, OJ ©3€KIICHIH KaHBIK[AaFaH KYHIEH TONBIKTAM KaHBIKKAH KyWre aybICybIMEH
cunaTrairaH. byn aHplkrama xaObuinaHFaH kKoK, ceOebi KaHbIFY mopexeci ThIM ToMeH 0ol
OyJ1 TyciHICIIEyLIIJIIKKE JKOHE Keleprijiepre 9KeIl COKTbI, OChIFAH OGalJIaHBICTBI TOJIBIK KAHBIFY
HIAPTTapbIH aHBIKTAUTBIH W gy aIMACTHIPBIIBL
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3.4.211 Kaanwik arpic (Remanent flux) W Kanpiry arbicelH (Wsy) TyAblpy
VITiH JKETKITIKTI MATHUTTEY IIAMACHIHBIH TOFHI Y3UIT€HHEH KEHiHTi 3 MHHYTTEH
COH ©3€KIIIEAE KalaThlH KaliTallaMa OpaMHbIH aFbICHIMEH 0aiiIaHbICThI MOHI.

3.4.212 Tix OypeimThiK k03dpPuumenti (Remanence factor) Kr: Kanapix
MAarHWTTIK aFbICTHIH MaiibI30eH OepifireH KaHBIFy aFbIChIHA KATHIHACH.

3.4.213 ExiHminik iiMeK yakbITBIHBIH TYpakTbl MaHi (Secondary loop
time constant) 7;; Marautreny MeH wmambipay (Ls) MHAYKLUHSUTBIFBIHBIH JKOHE
KaliTamamMa  OpaMHBIH ~ KeAepriciHiH  (Ks) coMachlHaH  ajblHFaH  TOK
TpaHCHOPMATOPHIHEIH KaiiTallaMa iIMeK YaKBITBIHBIH TYPAKTH MOHI.

Ts=Ls/Rg

34214 Kozabipy cunarramacsl (Excitation characteristic): Kozasipy
TOFBIHBIH OpTallia KBAAPATTHIK MOHI MEH TOK TpaHC(OpPMATOPHIHBIH KalTanama
OpaMBIHBIH KJIeMMaIapbiHa KOCBIMIIA PETiHAE OEpiireH, CHHYCOMIAIIBIK KEPHEY
apachHIarel rpaduKabIK HEMECE KEeCTENiK KOpIHIC, OJap/AblH OacTankpl >KoHE
Gacka oa opammapsl MoHAEp opici OOMbIHIIA KO3ABIPYIbIH TOMEHII JCHreiiHeH
OKK 6yriny HykTecine kebefitinreH 1.1 neitin aHbIKTayFa MYMKIHJiK Oeperi.

34215 Byriny wnykrecinin kepueyi (Knee point voltage): 10 %-ra
WIFAUTBUTY apKbUIbl KO3IBIPY TOFBIHBIH OpTalla KBaApaTThIK MoHIHIH 50 %-ra
YIFAIObIHA BIKNAT €TeTiH OapiblK KaFaH KIEMMalapbl —aXKbIPAaThUIFaH
TparcdopMaTOpaBIH KaliTajlaMa opaM KIEMMAalapblHA JKAIFAHFAH HAKTHI KCPHEY
Ke3iHeTi CHHYCOUTaNABIK KePHEYAiH OpTama KBapaTTHIK, MOHi.

(Hepexkes: IEC 60050-321:1986, 321-02-34)

3.4.216 Byriny nykrecinin IKK (Knee point e.m.f): 10 %-ra yiraiiTeuty
apKBUTBI KO37IBIPY TOFBIHBIH OpTamma KBaApaTTHIK MoHiHIH 50 %-ra yiraiobiHa
BIKIAJI €TETIH HAKTHUIbI KEPHEY Ke3inaeri Tok TpancdopmaropeiHbiH IKK.

ECKEPTIIE Byriny HYKTeCiHiH kepHEyi TOK TpaHChHOPMAaTOPBIHbIH KaiiTaniamMa OpaMbIHbIH
KJIeMMaJIapblHa XKaJlFaHybl MyMKiH GonraH ke3zme Oyriny HykreciiH OKK Tikeneii kosmketiMai
Gosbin Tabbinmaiinel. KepHey TomeHneyiniH kafitanrama opaMHbIH KenepriciHe Gonmauibl acep
€TKeH/IIT HeH KepHeyAiH MarbiHackl MeH Oyriny Hykrecinin OKK Ten Oonsin ecenreneni.

3.4.217 Byriny nmykrecinin HakTeLIBI JKK (Rated knee point em.f) Ey:
Byriny nykreci OKK-H TeMeHri 1weri.

ECKEPTIIE byriny nykrecinif Hakteuibl OKK PX sxene PXR KacTel KOpFaHBIC TOK
TpanchopMaTopapbiHbIH alpbIKIIanapbiHaa naiina 6onagsl. OHBI MbIHa#AM TOCIIMEH ecernTeyre
Gonazbr:

Ek - K\t X(Rcz + RZJ ><1Sr

3.4.218 baiiiaMaapablH apaKaTbIHACHI OOMBIHINA TPaHCHOPMANHSHBIH
HaKTBLIBI KOOQPunuenti  (Rated turns ratio): Herizri KOHTYP
GaitmaMIapelHBIH  KalTanamMa KOHTyp OalflaMJapelHbIH CaHbHA ONTieHreH
KATBIHACEL
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1 MBICAJT 1/600 (kaiitanama kOHTYpAbIH 600 OpaMblHa KATHICTBI HETi3r¢ KOHTYP/bIH
1 GaiinameiH Gingipeni).

2 MBICAJI 2/1200 (kaiitamama KOHTYpABIH 1200 oOpaMblHa KaTbICTHI HeTi3re
KOHTYpABIH 2 Gaitnambin Ginaipeni).

1 ECKEPTIIE BaiinampapssiH apakaTtbiHachl GoiibiHIIa TpaHCHOPMALMAHBIH HAKTBLIBI
ko3dduunenti PX xkoHe PXR  KiacTel  KOPFaHBIC TOK  TPaHC(HOPMATOPIAPBIHBIH
ajipbIKiIanapbiHaa naiina 6onamsl.

2 ECKEPTIIE Baiinampmapapie apakaTsiHachl OOifbIHIIA TpaHCHOPMALMAHBIH HAKTBHLIBI
ko3 GuLpeHTI KoHe HakThuibl Tpancdopmauus koddduurmeHTi OacTankbl HBICAHAAPABIH
KaiiTanama HbICAHIAPFa KaThIHACHI PETiH/E aHbIKTAIAbl. Erep onapmsl canbiCThIpy KaxeT Ooca,
OHJIa HaKTHUIbI TpaHcopManus Ko3()HUIMEHTIH HHTEPBALMSIAY KaXKET.

3.4.219 Tpanchopmanus ko3ppunuentinin kemmiiiri (Turns ratio error):
Haxremsr  Tpancopmarist ko3 dunmenTinig  OalimamMaapra  apakaThIHACKH
OolibiHIIA TAMBI3EIMEH afiKpIHAAFAH OaiimaMaapABlH apakaTblHAChl OOHBIHIIA
HaKTHUIB TpaHchopMmanus koddduuueHTi MeH OalimaMIapiablH —apakaThbHACK!
O0MBIHIIA HAKTHIIEI KOI((HUIIMEHT] apachlHAAFbl Al BIPMAIIBLUIBIK,

3.4.220 ©amemai ko3gpunuent (Dimensioning factor) Ky: Kyar xyitecinme
JKaHBUTBICTAp, COHBIH IlTiHAE OEPIKTIK KOPNAPBIHAAFE JKaHBUIBICTAp OOJFaH
JKargaiiga, conpad-ak TpaHchopMmaropiaH mNaiijanaHy TalanTapblHa COHKECTIri
Tanan eTiieTiHre AciiHTi JKariaiinap OpbIH alFaH Ke3[e TYBIHAAWTHIH KalTanama
OpaMHBIH HaKTBUTH TOFBIH (/) KOOSHTKIITI KopceTyre apHaiFaH K03 pHIMEHT.

ECKEPTIIE 3.4.217 dopMyJIacbiH KapaHbI3.

3.4221 Jlesnik aifipipMambIIBIK TOFBI (Instantaneous error current):
Haxrbiibl Tpanchopmanns kodduuuenti (k) MeH GacTankel opaM TOFbIHA (ip)
KoOCHTIIreH KaliTalaMa oOpaM TOFBIHBIH JIE€3MIK MOHAEPI  apachiHIArbl
alBIPMAIIBIIBIK;

I.=k. X ig- Ip

ECKEPTIIE AfiHbIMaibl TOKTBIH Kypamaac OemikTepi A€ (isac, /pac), TYPAKThI TOKTBIH
Kypamzaac Gemikrepi O€ (feac, fedo) OOJFAH Ke3le KYpPBHUIBIMBIHAAFBI Kypammac Oeikrep keneci
TOCIJIMEH aHBIKTANA/IbI:

fe = lgqe + Ioge = (kr X lsqe - ipac) + (kr X lsde = ipdc)

3.4.222 Jle3nik keMIIimikTiH amMmIuTynaabiK MIHi (Peak instantancous
error) ¢: bacTamkel OpaMHBIH KbICKA TYMBIKTATYBIHBIH HAKThUIBl TOFBIHBIH
aMILIMTYIAJIbIK MOHIHIH MMAMBI3B PeTiHAE afKBIHIANFaH OCNTiJTi )KYMbIC [IUKITIHIH
JIE3TIK KEMIITLTIK TOFRIHBIH (3.4.221 KapaHBI3) aMIUTATY AATBIK MaHi (7,):

§ = ——x100%

2x 5o
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3.4.223 KemMWUnDKTW, aliHbiManbl Kypampaac 6ennHW, aMHAWTYAanbiK
maw (Peak alternating error component) sa\ bBacTankbl OpamHbIL KbiCKa
TYAbIKTaNYbIHbIL, HaKTbIbl TOTbIHbLY, aMAAWTYAa/bly, M3HLILL Naiibl3bl peTlge
alikbinganraH ne3mK KeMLIWK TOrbiHbL, aliHbIManbl  Kypamgac 6enTHLy
amMnanTyfanbliK Maww feec

8, - .100%
V2

3.4.224 benrweHreH >ymbic niik.ii (C-O >x3He/Hemece C-0O-C-0)
(Specified duty cycle (C-O and / or C-O-C-0)): K(yar 6eplicuiuy 3p 6enrweHreH
yaKbITbIHAA 6acTankbl OpaMHbLL KbiCKa TYWbLLTaNY TOTbIHbLY, aHaryp/ibiM Konainbl
6acTankbl 6ypbilbl 6ap gen 60/mKaHATbIH XYMbIC LMK (201-cypeTTi Kapaubl3).

X3K 1547/12

1 Cypet 201 - XXymbic umkngepl

3.4.225 bacTankbl KOHTYp YyaKbITbiHbl, OenrweHreH TypakTbl M3LU
(Specified primary time constant) IP: Tok TpaHchOpMaTOpbIHbIH aiiHbIManbl
XYMbIC cunaTTamanapbl HerizgenreH 6acTankbl OpaMHbLL, KbiCKa TyWbIKTany
TOrbIHbLY, TYpaKTbl Kypamgac 6ennnHwy 6ennneHreH TypakTbl maw (202-cypeTTi
Kapaubl3).
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2 CypeT 202 - bacTankbl KOHTYpP yaKbITbiHbIL TPTepakTbl M3Lw

3.4.226 EipiHuii kbicka TylblKTanyabll y3akTbliTbl (Duration of the first
fault) t\ C-O Xywmbic uuknwu, Hemece C-O-C-O Xymbic uuknwgen Gipimni
KbICKa TYMbLUTaNYAbIL, Y3aKTbITbl.

ECKEPTTIE 201-cypeTTi KapaHbl3.

3.4.227 EKWHN KbiCKa TyWbIKTanyAblL y3akTbirbl (Duration of the second
fault) t"\ C-O-C-O »xymblic uuknwae eKiHnii Kbicka TyblKTany bl y3aKTbirbl.

ECKEPTIME 201-cypeTTi kapaupi3.

3.4.228 EipiHiui kbicka Ty#bikTanygarbl wWwekn gJanglkke p[ewHn
6ennneHreH yakblT (Specified time to accuracy limit in the first fault) t\[
benrwexred pganglk ycrtanysl Twc C-O Xywmbic umknwi, Hemece C-O-C-O
XYMbIC LMKNIHIN KyaT anTtaw peT 6epLureH KeseLy,.

ECKEPTIME 201-cypeTTi Kapaupi3. Ocbl YyaKblT apalbiTbl 6aiinaHbiCkaH KOpTaHbIC
CbI36aCbIHbIL, CbIHW YaKbIT e/lleMIMeH aHbLLTanagbl.

10
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3.4229 Exinmi KpICKa TyHBIKTATY Ke3iHAe IIEKTi IIAiKKe Heifin
Oearinenren yakmbIT (Specified time to accuracy limit in the second fault)
"a: benrinenren ponaik ycranyel tuic C-O-C-O >kyMbIC IMKITIHIH €KiHIII Kyar
OepiiciHiH Ke3€Hi.

ECKEPTIIE 201-cyperti kapaner3. OCbl yaKbIT apajbIFbl OaiNIaHbICKAH KOPFaHbIC
CbI30ACHIHBIH CHIHU YaKbIT OJIIEMiMEH aHBIKTAJIA b,

3.4.230 Kpicka TyibIKTANYOBIH KaiiTanany yakeiThl (Fault repetition
time) #; AKayIbl COTCi3 JKOIfFaH >Karaaiia aBTOMATTHl COHIIPTINITI aBTOMATTHI
TYPAE KaiTanan CeHIIPYHiH KYMbIC LMK Ke3iHae OacTamnkpl OPaMHBIH KHICKA
TYABIKTATy TOFBIHBIH Y3UIyi MEH KaliTalaH >KaJFaHybl apachiHIAFbl YaKBIT
apaJIbIFbL.

ECKEPTIIE 201-cypeTTi KapaHbI3.

3.4231 Kaiitanama inmexTin kenmeprici (Secondary loop resistance) R
KafiTanama KOHTYpABIH TOJBIK KEAEPTICL
Ry= Ry + Ry
34232 KpIcKa TYHBIKTATY TOFBIHBIH HAKTBUIBI CHMMETPHSIBIK
ko3¢ umuenti (Rated symmetrical short-circuit current factor) K. bacramkel
OpaMHBIH KBICKA TYHBIKTATYBIHBIH HAKTBUIBL TOFBIHBIH OacTankbl OpPaMHEBIH
HaKTbIIBI TOFBIHA KATBIHACKI

Koo = —

I,
3.4233 AiinbiMansl kod¢¢dunuent (Transient factor) Ktf: XKywmbic
IUKITIHAETI OENTIICHTeH YakKbIT COTiHAE KaiiTanama oOpaMHBIH OaliiaHBICKaH

aFBICHIHBIH OHBIH TYPAKTHI Kypamaac OeiriHiH aMIUTHUTYAAIBIK MOHIHE KATBIHACHL.

1 ECKEPTIIE Kif KbICKBI TyiibIKTay naiina OonraH cotreri Ip, s, JKYMBIC MUKIIHE XKOHE
GypblliKa GaiaHbICThl 9p TYpJ (opMyJianapablH KOMETiMeH Taigay apKbLIbl ecenTenedi. Kir
aHbIKTaMachl 2B.1 kocpMIachIHza GepiireH.

2 ECKEPTIIE 203-cypeTTe KbICKa TYHBIKTAITY Tafina G0IFaH coTTe Y 9p TYpIi OyphIIlTaps!
yIIiH KaiTanama GaiiaHbICKAH aFbICTBHIH BIKTUMAJ TPAEKTOPHUAIAPHI KOPCETIIreH.

11
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3 Cypet 203 - 1<bicka TyliblyTany naiga 6onraH catTe y ap Typni
6ypbllITapbl YHMH KaiiTanama 6aiinaHbiCKaH arbic

3.4.234 AiHbiManbl  onwemgw  KoagduumeHT (Transient dimensioning
factor) Kid\ bacTankbl opaMHbIL, KbiCKa TYWbIKTaNy TOTbIHbIH TypakKTbl Kypampaac
6emKTepLlLLy canjapblHaH KaviTanama 6aiifiaHbICKaTOKTBIL, Y/ITalobliH eCEMNKe anyra
apHanraH ennlemaik Ko uumeHT.

ECKEPTMNE KoahduuneHT K$ yakbIT aTkapbiMbl aHblkTanraH kesge Kt fepmHUTUBTK
enwemaK napameTp 60nbin Tabblnadbl, kapene eHglpyvncl TaraibiHAaraH (penewtH Te3lmawk
TimTepiH cbiHay 60MbIHWA anbiHTaH) Hemece Kd KMCbIKTapblHA HeN3genreH eH Hallap
LapTTapfaH KApacTbipbiNTaH TOK TpaHC(opMaTopblHa KOWMbINaTbiH TananTapAaH TyblHAAWAbI
(2B.1 kapaHbI3).

34235 TomeH peakTUBTX  LWalblpay Kegepna Gap  ToK
TpaHcthopmaTopbl (Low-leakage reactance current transformer): Kaiitanama
OpamHbIL, KnemmanapbiHaa (6actankbl OpamHbIL,  Knemmanapbl axblpaTbliTaH
Ke3/ie) XacanTaH CblHaynap OHbIL, KaXeTW A310K LUeKTeplle AelLn KOopTaHbIC
cunatTamanapblH 6atanay ymiH >KeTKLW KN 601aTbiH TOK TpaHCHOPMaTOopbI.

3.4.236 )XoTapbl peaKTUBTXK LWalwbipay Kefeprkn 6ap TpaHcgopmaTop
(High-leakage reactance current transformer): 3.4.235 aHblKTaMaHbIL, TanantapbiHa
cail KenMelTW »3He OHaipyiui TOKTbIL KOCbIMLIA LuallblpayblHa 3Ken coTaTblH
acepnepAl eckepeTLl KOCbIMLLUA LUPTTap XacaTaH TOK TpaHC(hopmaTopbl.
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3.4.237 Kailitaiama KOHTYPIbIH HAKThLIbI 6ajnamaisl mekti IKK (Rated
equivalent limiting secondary em.f)) FE, BenriicHreH XyMBIC IMKTiHIH
TaJaNTapblH OpbIHAAY YIIIH KaKeT HAKTBUIBI OKUUTIK Ke3iHAe Kairamama
KOHTYp/bIH Oanamaisl OKK-H opraiia KBaapaTThIK, MoHi:

Eal:Kssc thd ><(Rct + Rb) ><lsr

34238 E, xesingeri KaiiTajamMa oOpaMHBIH KO3IBIPY TOFbIHBIH
aMIMTyaaaLIK Mani (Peak value of the exciting secondary current at Fy) [y
Bacrankel opam akblpaTbuiFaH ke3ne FE, ColiKec KeNeTiH KepHey Kalitaiama
OpaMHBIH KJIEMMAaJIapbIHA XKAIFaHFaH Ke3€T1 TOKTHIH aMILUTUTY JaIbIK MOHi.

3.4.239 Kypsuibim ko3¢ppumuenti (Factor of construction) F,: Tikenei
ChIHAYJIAp MEH >KaHaMma ChIHAYJap apachlHAAFbI LIEKTI MapTTap Ke3iHAe eIICHTeH
HOTWIKENIEPAETi BIKTUMAJ albIPMAIIBUTBIKTApABI OciiHeneiTiH Kodpduupment.

ECKEPTIIE Onmey pacimi 2B.3.3 caiikec.
Krickapryaap aaaexci

IEC 61869-1 cranpapTeiHblH 3.7 TapMarbl KENECi KECTEMEH aIMaCThIPBUIIbI.

AIS |- aya okmaynarbibl 6ap ynecTipriiu Kypan

ALF |- monpaik OOMBIHINAG INEKTI €CeJliK

CT |- Tok TpanchopMaTOphl

CVT |- chIfiBIMABIKTHI KepHeY TpancdopmaTopsl

Ea - KaliTanama KOHTYpbIH HaKThUIbI Oasiamaibl mwekti KK

Earr |- P xoHe PR KilacThl KOpFaHbIC TOK TpaHC(OpMaTOpapbiHa apHaJIFaH KaiiTajgaMa
opamHbig mekTi IKK

Eps |- enurerim Tok TpaHcopMaropiapeiHa apHaJFaH Kafitanama opamubiH wekti DKK
E; - 6yriny HykreciHiH HakTbuTbl KK
F - MEXaHUKAJIBIK KYKTEME
Fc |- xypputeim ko3¢ puimeHTi
ik - HAKTBUIBI JKHiJHK
Frd |- KbUIBICTYIBIH CAJBICTHIPMAJIBI XKbLIAAM/bIFbI
FS |- acman xayinci3airiaig ko3¢ oummenti

GIS |- ra3ab okmayJiarbiiibl Gap yaecTiprim KypbUFsL

I - Ea Kaiframama opaMbl Ke3iHIeri KO3bIPY TOFBIHBIH aMILUTATYAANBIK MOHI

Ich |- HAKTBUIBI Y3MIKCi3 SKBUTY TOFBI
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Kecre (occanzacer)

14

lgyn |- HAKTBUIBI XKYMBIC TOFBI
I - KO3ZABIPY TOFBI
Iy, |- acmanTbiH OacTAmKbl OPAMBIHBIH HAKTBUIBI IIEKTI TOFBI
y- - GacTankbl OpaMHBIH HAKTBLUIBI TOFbI
Ipse |- GacTamKel OpaMHBIH KbICKA TYHBIKTAIYBIHBIH HAKTBUIBI TOFBI
Iy - KaliTaJaMa OpaMHBIH HAKTBUIBI TOFBI
IT |- emerim Tpancdopmarop
In - JKBUTyFa TO31MJII HAKTHLUIBI TOK
g - JIE3AiK afbIPMAILBLIBIK TOFbI
k - TparcopMalnsHBIH AepekTi ko3 duunenTi
kr - TpaHcOpMALMSHBIH HAKTHUTBL KO3 hHLeHT
KR |- Tik OypbIITHIK K03( hULKEHTI
K s |- KbICKa TYHBIKTaTy TOFBIHBIH HAKTbUIBI CHMMETPHSUIIBIK KO3(pHHLHESHTI
Ky |- aiiapiMaiiel emeMaik kod¢hduuueHt
Ky |- alinbivanst kos¢ GunueHt
Ky |- emmempaik ko3pduipeHt
L, |- mMarHUTTENY HHAYKIWSIBIFBI
Ry - HAKThUIBI PE3UCTHBTIK JKYKTEME
Ry |- xaiiTanama opaMHBIH Keneprici
R - KaiiTaJlaMa OpaMHBIH KeJieprici
St - HAKTBUIbI KyaTThUIBIK
t - OipiHII KBICKA TYHBIKTAIYIBIH Y3aKThIFbI
1" - eKiHII KbICKA TYHBIKTATY bIH Y3aKThIFbI
ty - OipiHLI KbICKa TYHBIKTaTy Ke3iHAer MeKTi Toiikke neftin Genrinenren yakuir
t"a - eKiHII KbICKA TYHBIKTATy Ke3iHAer MeKTi JoIAiKKe neiin GenrifeHred yakpIr
ts - KbICKa TYHBIKTATYABIH KaliTajlaHy yaKbIThI
Ty - DacTarKbl KOHTYP YaKbITHIHbIH O€JIriJIeHTeH TYPAKThI MOHI
Ts - KaffTaaMa OpaM YaKbITBIHBIH TYPaKThl MOHI
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Kecre (oicansacet)

Un |- xabpapikka apHAIFaH €H XOFapbl KEPHEY

Usys |- xyliere apHasFas eH KOFapbl KepHey

VT |- kepHey TpaHchOpMaTOpbl

Ap |- dbasanapmery bEFBICYBI
& - TpaHchopmanus kK03hGULHEHTIHIH KEMLULTi T
& - TOJIBIK KEMIIJK
£ - JIe3/1IK KeMIILTi KTiH aMILUTHTY AaJIbIK MOHI
£, |- xemminixTiy aifHbMaTBl Kypamaac GeiriHiH aMIUTHTYANbIK, MOHI
Wr - KQJIFaH arpiC
Wsat - KAHBIFY aFbIChI

4 HakTbLIBI MOHAEP

4.3 OxkmayaayabIH HAKTBUIBI JeHreiisepi

4.3.2 bacrankel opaM KjIeMMAJapbIHbIH OKIIAYJAHYBIHbIH HAKTHLIBI
AeHreiii

4.3.2 IEC 61869-1 caiikec MbIHAIAPABI €CKEPE OTHIPHII:

bacTtankel opaMCBI3 JkoHE OacTalKel OPAMHBIH ©3I1HAIK OKIIAYJiaysl JKOK TOK
TpaHcopmaropsl yuriH Uy = 0,72 kB MoHi KaObUTIaHa b

4.3.5 KaiiTajama opaMHbIH KJIEMMA/IAPbIHA KOHWBLIATHIH TAJANTAP

4.3.5 IEC 61869-1 coiikec MbIHATAPIbI €CKEPE OTHIPHIIL:

byriny Hyktecinig HakTbubl OKK Ey > 2 kB 6onarsia, PX wiacer meH PXR
KJIaCBIHBIH TOK TpaHC(OpPMaTOpJIApBbIHEIH KaiTajaMa OpaMbIHBIH OKINAyJIaHybl
opramia KBagpaTThIK MOHI 5 KB OO0NaThIH CHI3BIKTHIH HAKTBUIBI JKHUTIKTI KEPHEYI
ke3inae 60 ¢ 6oiibl meIgail anaTeiHal 601y Kepek.

4.3.201 BaiinamapaJbik OKIIAYJIayFa KOHbIIATHIH TAAANTAP

Batinamapanblk OKIIAyJiay YIIiH HAKTBUTBI IBIIARTEIH KEPHEY aMITIUTYAaJbIK
MoHiHiH 4,5 kB 6oy kepek.

Byriny nykrecinig Hakreiel OKK 450 B Gonmarsia PX kimactel skoHe PXR
KJTaCThl TOK TpaHc(opMaTopiaps! YiliH OaifraMmapaisik oKinay/ay YImiH HAKTBUIBI
IIBIIARTHIH KEPHEY OenrinenreH Oyriay HykTeciHiH 10-ecermik opraiia KBapaTTHIK
MOHIHIH ~aMIUIMTYJAQJIbIK KEpHEyl HeMece KaMChIChl a3bipak —eKEHIIriHe
OaitmasblicThl, 10 KB aMmmmTyaanbik MoHI 001y Kepek.

1-ECKEPTIIE Ceoinay pacimi TONKBIHHBIH MilIiHIH KATTHI ©3rePTYi MYMKiH.
2-ECKEPTIIE 7.3.204 ceiHay paciMiHIH MOHAEpi aHAFypJbIM TOMEH KEPHEY MOHAEPIH
Gepyi MyMKiH.
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4.5 HakTbLIbI KyaTThUIBIK
4.5.201 KyaTThUIBIKTBIH HAKTBLIBI MOH/IEPi
Ommerim knacrap, P xacel MeH PR Kiachl yimiH HaKTBUTBI KyaTThUIBIKTIH
CTaHIAPTTHl MOHJEPI:
2,5-5,0-10 - 15 xone 30 BA.
KocbiMiansiH MakcaTsiHa keTy yuin 30 BA-aan acatblH MoHIHE TaHJayra
OomapL.

ECKEPTIIE Erep HakTbuibl KyaTTBUIBIK MOHZIEpiHiH Oipi craHmaprrel 0osica >xoHe
CTaHAAPTTHI JNJIK KIachiMeH OaiiianbIcThl 601ICa, OCHI TpaHC(HOPMATOP YILIIH CTAHAAPTTH EMEC
MaHzepl Gomysl MyMKkiH, Oipak 6acka CTaHAApPTTHI AQNAIK KJIacTapbiMeH OaillaHbICKaH Gacka
HAKTBUIBI KyaTTBUIBIKTAP IbIH MAJIIMAECMENEP] AJIBIHBII TACTAIMAM/IBL.

4.5.202 Pe3nucTHBTIK KYKT€MEHIH HAKTBLIbI MIHAEPi

TPX, TPY »xone TPZ xnactel TOk TpaHcopmaropnapsl yuriH OMMeEH
€CENTENETIH HAKThUIBI PE3UCTHUBTIK )KYKTEMETE apHAJIFaH CTaHAAPTThl MOHIEP:

0,5-1-2-50m

YHamapl MOHICPHOIH acThl chi3biFaH. MoHzaep 1 A HaKThUIBI KaiiTanama
TOKKa Heri3zenreH. 1 A-faH alipblKIIanaHaThblH KalTalaMa OpaMHBIH HAKThUThI
ToFbl Oap TOK TpaHc(opmaToprapbl YIIiH >XOFapeiAa arajFaH MOHJAEPAl TOK
MIAPIIBICHIHA KEPi MOILIEPIIEC TYPAE TY3ETY KaXKET.

ECKEPTIIE Erep HakTbUIbl KyaTTBUIBIK MOHAEPiHIH Oipi craHmaptrel 0osica >xoHe
CTaHAPTTHI AANAIK KIACBIMEH OafiaHBICTBI 60JICa, OCBI TPaHC(HOPMATOP YIIIH CTAHAAPTTHI EMEC
MoHzepi Oomyel MyMkiH, Oipak 0acka CTaHOApTTHI AQIAIK KJacTapblMEH aiJIaHbICKaH Oacka
HaKTBLIbI KyaTThUIBIKTAPAbIH MOIiMIEMeNep] abIHbII TACTaIMAN/TbL.

4.6 HakTbLIBI J9J1JIK KIaCBI

4.6.201 Ommerim ToK TpaHcopMaTopaaphl

4.6.201.1 Ogamerim TOK TpaHcPOPMATOPJIAPLIHA APHAJFAH JITIK
KJIACBIH OeJriey

Ommerim  TOK TpaHc(opMaropnapbl YINIH JQIMIK KJIACKl  OacTarmkel
KOHTYPZBIH HAKTHUTBI TOFBI MEH HAKTHLIBI KyaTTBUIBIFBI Ke3iHae TpaHchopMarius
KOdhPUIUEHTIHIH (¢) KeMIIUIITIHIH €H >XOFaprbl pYKcaT €TUIeH MaibI3bIMEH
AHBIKTATAMBI.

4.6.201.2 CrangapTThl JJIAIK KIacTapbl

Onmerioi  TOK  TpaHC(opMaTropiapblHA AapHAFAaH CTAHAAPTTHL  JIAIIIIK
KJIACTaphbl MbIHAJAM:

0,1-0,2-0,2S-0,5-0,5S -1 -3 -5 panpik kiactapsl
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4.6.201.3 Tpancpopmanuss ko3pPUIHEHTI KeMILLTIriHiH (£) KoHe
eJiuieritn  TOK TpaHcopMaTOpIapblHA apHAJIFaH (a3anap bIFbICYBIHBIH
meKTepi

0,1 - 0,2 - 0,5 sxoHe 1 wmacrapsl yImiH, TpanchopMmaius kKo3hGUIMEHTIHIH
KEMIITIJIr JKoHe HAaKTBUIBI JKUUTIK Ke3iHgeri (azaHbiH BIFbICYBl 201-kectene
KeNTIPUITeH  MOHACPACH  acmay KepeK, MYHJAArbl OJKYKTeMe  HaKTBUIEI
KyaTTBUTBIKTEIH 25 %-1aH 100 %-Fa AeifiHri ke3 KeJreH MoHiH KaOblinail anasbl.

0,2S xome 0,5S xmactapsl YVImiH TpaHCcopMamus Ko3IDPUIHEHTIHIH
KeMIIUTIri MEeH HaKTBUTBI OKWITiK KesiHme ¢hasaHelH biFbiCybl 202-kecTene
KEITIPUITeH  MOHJAEPAEH acray KepeK, MYHAAFrbl JKYKTEME  HaKTBIJIBI
KyaTTBUTBIKTBIH 25 %-nan 100 %-ra neiiinri ke3 KeNreH MoHIH KaObuiaait anafpl.

3-mmi KoHE S5-Imi KJTAcTap VINiH HAKTBUTH JKHINIK Ke3iHie TpaHc(hopMamus
koo dunuentinin kemuriniri 203-kecTe[e KENTIPUINeH MOHAEPAEH aclay Kepek,
MYHIAFBI JKYKTEME HAKTbUIbl KyaTTBUILIKTBIH 25 %-naH 100 %-ra medinri ke3
KeNITeH MOHIH KaObummall amamgel. 3-mi skoHe S-mni KiIactap ymiH ¢asaiap
BIFBICYHIHBIH CIIKAH/IAM IEKTEP] JKOK.

Bapieik, wiactap yiuiH >xykteMeHiH 0,8 KaiaFaH KyaTTbUIbIK KodduimeHTi
6omy Kepek, kykTeme 5 BA-maH keM GO0aThiH jkaFmail eckepinmeiini, cedebi Oy
Ke3ge MuHuMaigel MoHI 1 BA OomatelH 1,0 KyarThUmbIK KO3 ¢umeHTi
HaliJaJIaHBITy KEPEK.

ECKEPTIIE Tpauchopmars ko3bPuureHTIHIH KeMIILUTIKTEP] MeH (a3aap bIFbICYbIHbIH
yitrapbiH/pl mekrepi sxabnpik (Up) YHIiH €H sKOFapbl KepHey KesiHae ayaja OKuiayjiay yoiH
TaJiam eTiJeTiH apaKalIbIKTBIKTAFbI ayana KeiOip KaLbIKThIKTa OPHANACKAH CHIPTKBI OTKI3IiINTIH
OCbI KY#ii YIIiH LIBIHAHEL

201-kecre. Ommerim Tok TpanchopmMaTopapbIHA APHAJIFAH
Tpanchopmanus ko3ppuuHeHTTEPi KEMIILTITiHIH KIHe (azanap
BIFBICYbIHBIN WIeKkTepi (0,1-1en 1-re aeiiinri knacrap)

Hangik Tpancdopmanus ®a3zajnap bIFbICYbI
KJIACHI K03 punHenTiHiH
Kemumiriri + MunyTrep + Canrupanuanaap
+%
TOK Ke3iHpae (HaKTbl %) TOK Ke3iHpe (HaKThl %) TOK Ke3iHae (HakTel %o)

5 20 100 | 120 5 20 100 | 120 5 20 100 | 120

0,1 04 | 02 | 0,1 0,1 15 8 5 5 0,451 0,24 | 0,15 | 0,15
0,2 0,75(035] 02 | 0,2 30 15 10 10 09 (045] 03 | 0,3
0,5 1,5 1075( 05 | 05 90 45 30 30 27 (1,351 09 | 0,9

1 30 | 15 1,0 1,0 | 180 | 90 60 60 54 | 2,7 1,8 1,8

> > > >
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202-kecte. Ouerim ToK TpaHCPOPMATOPJIAPBIHA APHAIFAH
TpanchopManus K03 PuUHEHTIHIH KeMuIiTiKTepinin xkoHe (a3anap
BIFBICYBIHBIH 1IeKTepi (0,28 :koHe 0,5S kaacrapsbl)

Haanix Tpanchopmauus Pa3anap bIFbICYbl
KJIACHI K03(ppHuHeHTIHIH KeMiiri
+9% + MunyTtrep + Cantupanuasnap
TOK Ke3iHze (HaKThl %) TOK Ke3iHyie (HaKThI %) | TOK KkesiHze (HakTbl %)

1 5 20 | 100 | 120 | 1 | 5 |20 (100|120 1 | 5 |20 100|120

028 |075]035| 02|02 |02]|30]15|10|10]10]{09(0,45/0,30,3]0,3
0,58 1,5 (075 05| 05|05 [90]45|30]|30|30]2,7(1,35[0,9]0,9]0,9

203-kecte. Oumerim Tok TpaHcpopMaTopIapbIHA apHAIFAH
TpaHcopmammsa kKo3pPuuueHTi KeMIITiriHig mexTepi

(3 ;xoHe 5 kmacrap)

Knacel Tpanchopmauust Ko3pPpuunenTiniy Kemuisiri
+%

TOK Ke3inpe (HaKTbl %)

50 10
3 3 3
5 5 5

4.6.201.4 'KykremeHiH KeHelTiIreH opici

BapibIk emierinn KiacTap YOriH KYKTEMEHIH KEHEHTIITeH epici aHbIKTaTybI
MyMKkiH. Tpancdopmauus ko3PpGUIMEHTIHIH KEMIIUTIri MeH (a3anapabiH, BIFBICYBI
1 BA-maH HaKTBUTH KyaTTBUTBIKKA JCHIHINI KalTamama OpaMHBIH KYKTEME epici
ymia 201-kecrene, 202-kecrene koHe 203-kecrefe OepireH THICTI KIACTHIH
LICKTEPIHEH achill KeTney Kepek. KyaTTbuiblK KOAPQUIMEHTI KYKTEMEHIH TOJBIK,
opici OoiibiHa 1,0 6ony kepek. MakcuManabl HaKTHIIBI KyaTThUIbIK 15 BA-ra
JEiiH IEeKTEeNre .

4.6.201.5 YarailThUIFAaH HAKTBUIBI TOKTAP

Jonaik xmacrapel 0.1-meH 1-re feifiari Tok TpaHchopMaTopiapsl Keneci
TalanTapra cail KeIreH >karAaiia YJFaiTbUIFaH HAKThUIBI TOFbI Oap periHjac
TaHOanaHybl MYMKIH:

a) HAKTHUIBI Y3/iKCi3 Kby TOFBI acTankpl OpaMHBIH HAKTHUIBI YIFadThUFaH
TOFBI 00JTy KEepek;

b) 201-xectene kenripinreH GacTanmKel OpaMHBIH HAKBUIBI TOFBIHBIH 120 %
yunH Tpancopmaius koddouimentiniy KeMmiuiniri MeH (azanap BIFBICYBIHBIH,
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IIeKTepl OacTamnKbl OpaMHBIH HAKTBUIBI YIFANTBUIFAH TOKTAapblHA NEHiH cakramy
KEPEK.

bacrankpl OpaMHBIH HAKTbUIBI KEHEWTLUINEH TOFBI OacTamkel OpaMHbBIH
HAKTBUIBI TOFBIHBIH Maiibl3bl PETIHAE AHKBIHAATY KEPEK.

4.6.201.6 AcnanTbIH Kayincizaik ko3¢ ¢punnenTi

AcnanTslH Kayincizaik koadunuentin 6enrineyre 6oap.

Cranpaprtsl MoHAep MeIHaAal: FS 5 xxone FS 10

4.6.202 Kopransbic TOk TpaHchopMaTOpaapsl

4.6.202.1 YKanms1 epexesiep

KopransIc Tok TpaHc(OpMaTOp/IapblHblH aHBIKTAMACHIHA KATBICTHI YII TYPITi
Tacin Oenriyienren (204-kecTeHi KapaHBI3). IC JKy3iHAE, YINH aHBIKTAMAHBIH
opKaiichICH Oip/eii PU3NKAIBIK IBIHAWBUIBIKTEL O€pe amabl.

204-kecre. Kopranpic K/IaCCTaAPbIHBIH CHNIATTAMACHI

Bearinenyi Kangpik Tyciagipme
aFbICKA
ApHAJIFAH
meK
P KoK ¥ Tox TparchHOpPMATOPbI CHMMETPHSNIBIK CTALMOHAPIIBIK KYiine
KBICKA TYHBIKTAIy TOFBIHBIH TOJBIK KEMILII M HiH TaJanTapbiHa
PR us cail KeJIeTiHAeH eTin TOK TpaHC(HOPMATOPBIH AHBIKTAY
PX xoK VP MarHuTTeny cumarTamanapbix Oelrijiey apKbuibl TOK
TpaHCc(HOPMATOPBIH aHBIKTAY
PXR vzt "
TPX k0K V) Kbicka TyMBbIKTayAbIH aifHBIMAJIb YPAiCTEPMEH apTTaIFaH
TPY ACHMMETPHSUIBIK TOFBI IIAPTHIHAA KEMINLIIKKE KOMbUIATHIH
us

TaJlanTapra cail KeJIeTiH TOK TpaHC(OopMaTopIapblH aHBIKTAY
TPZ ust

a) Kanaeik arsicTeiH emmkanmail meri OomMaca 1a, aya CAHBLIAYJIAPHIHBIN OOJyBIHA PYKCAT €TiNlei,
MBICAJIBI, KBIPATKBIII 63CKIICCI 6ap TOK TPAHCHOPMATOPIAPEL.

b) PX sxone PXR aKbIpaTy VIIiH KAJIIBIK AFBICTHIH KPUTCPUIIEP] HainagaHbLIAdBL.

4.6.202.2 P knacTsl KOPFaHBIC TOK TpaHcdopMaTop/apsl
4.6.202.2.1 Honuik  GoiiblHIIA  ecejik  IIEriHIH  CTaHAAPTTHI
k03¢ ummentrepi (ALF)
ALF cTanmapTTbl MOHIEPI:
5-10-15-20-30
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4.6.202.2.2 JTonaik K1acbiH Oenriney

Jlongik Kjaacel TONBIK KEMITTKTIH €H JKOFaphl KOJDKETIMII TaibI3BIH
maiiaanana oTeIphin OENTUIeHe i, 0JaH KeliH «P» opmi («KOPFaHBICTED) OLTmipei)
xoHe ALE MoHI Kenemi.

4.6.202.2.3 CraHIapTTHI JAIAIK KIacTaphl

Koprareic TOk TpaHC(hOpMATOpIApBIHA apHAIFAH CTAHAAPTTHL ISNIIK
KJ1acTapsl:

5P xone 10P

4.6.202.2.4 P k1acTel KOPFaHBIC TOK TPAHCHOPMATOPJIAPBIHA APHAJIFAH
KeMIILTIKTIH meKTepi

HakTeutel SKMTIK KE3iHAE >KOHE JKAIFaHFaH HAKTBUIHI JKYKTEME KE3iHAE
TpaHchopMalms Ko3(hUITMEHTIHIH IIeTi koHE (ha3aHBIH BIFBICYBI MEH TOIBIK
kemmriTik 205-kecTeie KENTipiareH MeKTEPASH achIl KETIEY KEPEK.

Haxreuiel sxykremeriH 0,8 MHIyKOWSUTBL KyaTThUIBIK, KO3Gdurmenti 0oy
KEpeK, HaKTBUIBI KyaTThUIbIK 5 BA-man xem OonraH >xarmait eckepimmeiini, Oy
ke3ne 1,0 KyaTTBUTEIK KO3((PUITHCHTIH MaiifaniaHy KaxKer.

205-kecre. P sxone PR kj1acThl KOPFaHBIC TOK TPAHC(OPMATOPIAPHIHA
apHA/IFaH KeMIILTIKTiH meKTepi

Jongix kaacel Bacrankel BacTrankbl opaMHBIH IexTi aAIKTIH
OPAMHBIH HAKTbLIbI TOFbI Ke3iHae 0acTanKbl OPaMbIHBIH
HAKTBLIbI TOFBI ¢a3aHbIH BIFBICYBI HAKTBLIbI TOFbI
Kesingeri + + Ke3ingeri TOJIbIK
Tpchq)opmau.ufl Munytrep |Cantupauarmap KeMIILTiK
k03¢ PpHIHMeHTIHIN %
KeMIiJiri
+%
5P sxsHe SPR 1 60 1,8 5
10P >xoHe 3 - - 10
10PR

4.6.202.3 PR knacTbl KOPFaHBIC TOK TpaHcdopMAaTOpJIapsl

4.6.202.3.1 Jpanix merinin cranaapTTel Ko3¢ppunuentrepi (ALF)

ALF MoHIHIH CTaHAAPTHL

5-10-15-20-30

4.6.202.3.2 JTonpik KaacLIHbIH Oeriienyi

Janpix knacel TONBIK KEMUIUTIKTIH €H JKOFaphl PYKCAT ETINreH MaibI3bIMEH
OenruteHeni, ogaH kedliH «PR» opmi (KOPFaHBICTHIH TOMEH KAJIABIK MarHHTTIK
MHAYKIWSICHIH Gintipeni) skone AL MOHI KeNTipijei.
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4.6.202.3.3 CTanaapTThl ANIAIK KJIacTapsl

ToMeH  KalablK  MATHHTTIK — WHAYKOMACEL  Oap  KOPFAaHBIC  TOK
TpanchopMaTopIapbiHa apHATFAH CTAHJAPTThI ASJIAIK KJIACTaphl:

5PR sxane 10PR

4.6.202.3.4 PR xjmacTbl KOpFaHbiC TOK TpaHcdopMaTopaapbiHa
apHAJIFaH KeMUILTIKTIH meKTepi

HakTeulbl KHITIK Ke3iHAe >KOHE JKalFaHFaH HAKTBUIBl JKYKTEMe Ke3iHIe
Tpanchopmaryst Ko3PPUIHESHTIHIH KEMLILTIr jKoHe (Pa3aHBIH BIFBICYEI MEH TOJIBIK
keMmritik 205-kecTene KOPCeTireH MEKTEPAEH acnay Kepek.

Hakrbuibl sxykTeMenis 0,8 MHIYKIMSUTBI KyaTTBUTHIK Koatbduuuenti Gomy
KePEK, HAaKTHUTbl KyaTTEUTHIK, 5 BA-nan kem OonraH skarfait eckepimmeiini, Oyt
ke3ze 1,0 KyarThiTbIK KO3 (UIIHEHTIH MaiiiamaHy KaxeT.

4.6.202.3.5 Tik OypriuThIK k03¢ dunuenti (Kr)

Tix OyperuTsk K03 dumuenti (Kg) 10 %-nan acnay Kepek.

ECKEPTIIE Osekiuere Gip Hemece OipHelne caHpuiayabl KipikTipy — Tik OypBINTBHIK
KO3 PUIHEHTIH [IeKTey TOCLT.

4.6.202.3.6 KaiiTanama iIMeK yaKbITBIHBIH TYPAKThl MIHI (7)

Kaitramama inMeK yaKBITBIHBIH TYPaKTH MOHIH Oenriieyre Oomapl.

4.6.202.3.7 Kaiitajiama opaMHBIH Keaeprici (R)

Kaiftanama opaM KeIEpriCiHiH KOFapFHl IeriH benriieyre Gomampl.

4.6.202.4 PX kmacrei  kone PXR  kimacTsl  KOpPFaHBIC  TOK
TpaHchopmaTopapbl

PX wacTel KOPFaHBIC TOK TPAHC(HOPMATOPIIAPHIHEIH KYMEIC CHIIATTaMATaph!
KeJIeci maMaap/IisiH TEPMUHAEPIHE OeNTiieHy Kepek:

- GacTanKpl OPaMHBIH HAKTHITBL TOFHI (1),

- KaiiTajlaMa OpaMHbIH HaKTbUIbL TOFHL (I5);

- OalitmamaapAblH apakaThlHACHI OOMBIHINA HAKTBUTEL TpaHcdopMauus
k03(punyenti;

- 6yriny Hykrecidin HakTbuibl OKK (£);

- 6yriny HykTeciHiH HakThUTHI KK Ke3iHae KO3OBIpy TOFBIHBIH (/) JKOFapFHI
IIETI JK9HE/HEMECE OCHI IIAMAHKIH OeJITIJICHTeH MaiEBI3bI;

- KaiiTalama opaM KeAEpriCiHiH KOFaprbl MIeT (Re).

Byriny nykrecinin Hakteutel OKK (Ey) Genrineynin OpHBIHA Ly MBIHamai
TOCUIMEH ecenreyre 6omaipl:

I =K, (Rcl + Rb)xlsr
Byn jkarpaiiia HaKTbUIBI PE3UCTUBTIK JKYKTEMEHi ([%,) KOHE 6MLIEMJIK
koa(hdummentTi (K, ) 6enrineyre 6omamsl, an R, JaHbIHAAYIIB TaH A 5.

PX xyacs! yiiiH TpaHcgopmarud ko3phuumenTiHiH kemmimiri + 0,25 %-man
acriay Kepek.
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PXR wiacel TpancopMauns kod>hpduunenTiniyg kemminiri £ 1 %-gan acnay
KEPEK.
PXR kmachl yImiH Tik OypreiuThik Kodh@uuuenti 10 %-aan acnay Kepek.

201 ECKEPTIIE Tik Oypsiurrsik ko3 duuuentin < = 10 % keningey ymia PXR kmacTst
TOK TpaHC(OPMaTOPIIAPABIH aya CaHblayapbl 00Tyl MyMKiH.

202 ECKEPTIIE Kimkenraii amnep-0aitnamaaps: 6ap PXR knactsl yikeH e3ekmuenep
yuwiH Tik OYphINTHIK KO3((UINEHTIHE KOWBUIATBIH TANAaNTapAbl OPbIHAAY KHMBIHFA COFYbI
myMmkiH. Byn sxarmafina Tik Oypbinthik koddduimentin 10 %-mnaH apTeiK OomaTeiHmail eTin
kenicyre Gomambl.

4.6.202.5 AijiHpIMaJbl CHOATTAMA/IADFa apHAJIFAH KOPFaHBIC TOK
TpaHcopmMaTopaapsl

4.6.202.5.1 TPX, TPY xone TPZ knactel TOK TpaHcdopMaTopJapbIHa
apHAJIFaH KeMIITiK MeKTepi

HakTeuibl PE3UCTUBTIK JKYKTEME TOK TPAHC(POPMATOPHIHA >KAFAHFAH KE37IE
Tpanchopmanuss Ko3QGUUMEHTIHIH KEMIIUIIK TNEeH HAKThUIbl SKUUIIK Ke3iHzeri
(azanblH BIFBICYBl 206-KecTele KOPCETUINEH KEMIUIMIKTEP INEKTEPIHEH AachIM
KETIIEY KEPEK.

BenrineHren SKyMbIC LUK (HeMece OCNriICHTeH alfHbIMAaB ONIIEMAIK
kodddummenTke K,; CoMiKeC KENMETiH >KYMBIC IWKII) HAKTBUIBI PE3HUCTHBTIK
KYKTEMeTe JKalFaHFaH TOK TPpaHc(hOpPMaTOpbiHA KATHICTH KOJIAHBLTFAH Ke3je &

(TPX sxome TPY ymin) memece °« (TPZ ymiH) aiHBIMATBI YpICTCPMCH
GatinaHbICTHl KeMIIUTIKTEp 206-Kecene KOpCEeTUIreH UIEKTEPIEH achill KETIey
Kepex.

KemmrimikTin 6apnblk MmeKTepi KaiTamama opaMHBIH 75°C TeMreparypacsiHa
HETI3/IETreH.

22



KP CT IEC 61869-2-2013

206-kecte. TPX, TPY :xone TPZ Ttox TpancpopmaTopapbiHa
APHAIIFAaH KeMUILIIKTEp meKTepi

Knacbt BacTtankbl KOHTYPABIH HAKTBLIBI TOFBI Ke3iHae Bearinenren
JKYMBIC LHKJTI
Tpancopmanus ®a3aHbIH BIFBICYBI WAPTHIHAA
K03 puuHEHTIHIH AHBIMAJIBI
KeMIiJiri tMunyrrep |tCanTupaamangap ypaicrepmen
£ WAPTTAJFAH

KeMIUidiK meKTepi

TPX 0,5 +30 +0,9 £ =10%
TPY 1,0 +60 £1,8 £ =10%
TPZ 1,0 180+18 5,310,6 b =10 9%

1-ECKEPTIIE Keiibip xarmaiinapaa, ¢asa bIFbICYbIHBIH a0COMIOTTIK [IAMAChl OChI OHAIPiCTIK
TONTAMaHbIH OpTallla MOHIHIH MHHHUMaJAbl KEMIIIJITIHE JKeTyre KaparaHga aHarypJibiM
MaHBI3bI OONTYbl MYMKiH.

2-ECKEPTIIE FE, TuicTi MOHI MAarHuTTe]ly KHCBIFBIHBIH CBI3bIKTBIK OOJIriHeH acharaH
xarnaiina TPY esekiuenepi YIUiH keneci (opMyIaHb! Maiifananyra OomambL

5= 100%
2ﬂJxTS
R

4.6.202.5.2 Tixk OypbIuThIK K03 GunueHTTiH (KR) wWeri
TPX: meri oK

TPY: Kr <10 %

TPZ: Kz <10 %.

ECKEPTIIE TPZ e3exienepi yuIH Tik 6¥p1>mrrbn< ko3 duuuentin <<10 % KypbUIbIM
Genrinefini, ocbiFal OaiIaHBICTH KAJIABIK MATHUTTIK aFbICTHI IIAMA/AH THIC aChIPyFa GOMasbI.

4.6.202.5.3 Aiipbikiua Taciiaepi

Exi aiipeiknra Tocini 207-KecTene KopceTUIreH.

Keiibip >xarmaiiapna Oip Oenriii >KyMbIC LMKIiH TaHIay KOPFaHBICTBIH
OapiblK TajganTapelH CHMATTall aaMaiibl, OCHIFaH OaillaHBICTHL OaraMasbl
aHBIKTaMa op TYPJi >KYMBIC LMKJJIEPIHIH TalanTapblH KAMTHTBIH «TOJIBIK
TaJanTap/Abl» aHBIKTAy MYMKIHIITIH YCBIHAIBL. AMpHIKIIanapisl apanacThIpyra
OonMaiifpl, Kepi jkaFmaiiia TOK TpaHC(OPMATOPHIH KaiiTa aHBIKTayFa Typaj
KeNe.
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207-kectre. TPX, TPY xone TPZ Tok TpanchopmMaTopaapbiH apHAJIFaH
aiippIKIma Taciigepi

CraHpapTThl afippIKima Bajgamauel aiipeiKina

Knacteiy Genrinenyi (TPX, TPY Hemece Knactein Genrinenyi (TPX, TPY Hemece
TPZ) TPZ)

Kpicka TyifbIKTamy TOFBIHBIH  HAKTHUIBI Kpicka Ty#bIKTaNny TOFBIHBIH  HAKTBIIbI
CHUMMETPHUSIIBIK KO3(DhHLHEeHT, K CHMMeTPHUSUTBIK KO3 duimenTi, K

JKyMbIC LUK, MbIHANAPAAH TYPaJbL: AfiHbIMaITEL eneMaiK K03QUINeHTTIH
C-O wwaicri yuin: tal HAKTBUIBI MOHI, Kig

KaiiTanama iIMEKTiH TYpaKThl yaKbIThIHBIH

C-0-C-0 WK g 1) 15, 1y : :
N K HakTbUIbI MoHI T (TPY e3exiuenepine rana
apHaJFaH)
bacTtankbl KOHTYp YaKBITBIHBIH HAKThUIBI
TYpakThl MoHi, Tp
HaxTbuie! pe3ucTusTiK KyKkTeme, Ry HakTbUIbI pe3UCTUBTIK JKYKTEME, R,

1 ECKEPTIIE Kaiitanama opamMaapbIHbIH Oypmaiapsl 6ap Tok TpaHC(hOpMaTOpiaps! YIiH
IO KKE KOMBUIATBIH OCHI TaanTap Tek Oip k03((UIMeHT YImiH OpbIHAAJA aJla (bl

2 ECKEPTIIE Bacrankel opam ayBICTBIPBIII-KOCBUIATBIH TOK TpaHcdopMaTopaapsl yiuiH
ISJAIK TaJanTapsl op TYpJ'[l Koad)(’pnuneﬂ'rrep YILIiH OpbIHAaNa anajbl. by skarmaiina Gactankel
OpaM ChIMZAPBIHBIH MilliM YiteciMairi acep eTe anaThiH F, KypbubiM KO3 dHIMEHTIHE Ha3ap
ayJapraH JKeH.

3 ECKEPTIIE banamanel afipeikiiana Kig oferre KOPFaHBIC KYPbUIFbUIAPBIHBIH
sxkeTkizymmici Oenrineiimi. 7s MoHi OenrijieHyi MymkiH, cebebi Oyn Ky ecenrey kesiHme
KOJIIAHBUIATHIH TOK TPAHC(HOPMATOPBIHBIH JKAJIFbI3 TapaMeTpi 6OJIbIT TabbUTaIbL.

4.6.203 Ko3ppuumeHTi TAHIAANATHIH TOK TPaHCPOPMATOPDHI KJIACHIHBIH
TAFalibIHAATY bI

4.6.203.1 Bacranksbl opambl AYBICTRIPBIN-KOCHIATBIH TOK
TpaHcOpPpMATOPIAPHIHA APHAJIFAH AXIAIK CHIIATTAMAJIAPDI

Bapnplk nonaik knacTapsl YUIH J9NAIKKE KOMBUIATHIH TajanTtap Oapibik
KOPFaHBIC ayBICTHIPBITI-KOCYIApbIHA KATHICTHI OONAIbI.

4.6.203.2 bypmanapel 6ap Kaiitajama opamaapel  6ap TOK
TpaHcPOPMATOPIAPbIHA APHANFAH ANAIK CHIATTAMAIAPHI

Bapnbik monaik xiacTapbl YWIiH JJAIK Talantapbl TpaHCHOPMAIUSHBIH €H
JKOFaprbl KOO UIMEHTIHE KATBICTHI OoNamsl, erep 6ackackl OenrineHoece.

Carpin  anymblHBIH Tana0bl OOWBIHIIA, JAWBIHAAYIILI AHAFYPIBIM TOMEH
KO3 puIMeHTTEp Ke3iHAerl AIIK CUMaTTamaiapbl Typajbl akKmaparTel Oepy
KEPEK.

5.201 bacrankbl OpaMHbIH HAKTBUILI TOFBIHBIH CTAHAAPTTHI MIHIEPi

bacrankpl OpaMHBIH HAKTBUIBI TOFBIHA apHAJIFAH CTAHIAPTTHI MOHIEP:

10-12,5-15-20-25-30-40-50-60-75 A,
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JKOHE ONIApIBIH OHJBIK ECENIKTEPI HeMece yiecTepi. YHaMIBl MOHMACPIIH acThl
CBI3BUIFAH.

4.202 KaiiTanama opaMHBIH HAKTBLIBI TOFBIHBIH CTAHJAPTTHI MIHEPi

Kaiitanama opamMHBIH HaKTbUIBI TOFBIHBIH, CTAHIAPTTH MoHAEPi - 1 A skoHe 5
A.

AlHBIMATIBl cunarTamanapsl 0ap KOPFAaHBIC TOK TpaHCGOpMaTopiapsl YILNiH
KaiiTajlaMma OpaMHbIH HaKThUTbI TOFBIHBIH CTAaHAAPTTH MOHI - 1 A.

4.203 HakThLIBI Y3AIKCI3 :KbITY TOFBIHBIH CTAHAAPTTHI MIHAEPI

HakTbinel Y37iKCi3 SKbUTY TOFBIHBIH CTAaHIAPTTHI MarblHAChl — OacTarkel
OPaMHBIH HAKTBLIBI TOFBL.

bacTankpl OpaMHBIH HAKTBUIBI TOFBIHAH acaThlH HAKTBUIBI Y3MIKCi3 JKBLIY
TOFEl OENTINEHTeH Ke3Jeri YHamapl MoHAep — OacTankbl OPaMHBIH HaKTBLTHI
TorerHEH 120 %, 150 % xone 200 %.

4.204 Kpicka Mep3iMai TOKTBIH HAKTBLIbI MIHIEPi

4.204.1 Ksbu1y Te3iMALTITiHIH HAKTHLIBI TOFBI (I1h)

Tpancdopmaropra >kbuly TO3IMALUIIIHIH ([y,) HAKTBUIBL TOFBI TaraibIHAALY
KEepeK.

HakTblibl KbICKA MEP3IMII JKbITY TOFBIHBIH CTAHJAPTTHI MoHi - 1 €.

4.204.2 HakTbLIBI 3KYMBIC TOFBI (13y,)

HakTbuibl IMHAMMKAIBIK TOKTBIH, (lgyn) CTAHAAPTTHL MOHI — HAKTBLIbI KbICKA
Mep3iMal sKeUTY TOFBIHA (1) 2,5 KeOeHTy Kepek.

5 KobGanay xone :xadaAbIKTAY

5.4 DBeamexkrep MeH Kypamaac OejikTep TeMIepaTypaiapbIHbIH
VIFAIObIHA KOHbLIATBIH TAJANTAP

5.4.1 KocbiMima Tananrap

Ochbl TapayJa KeJeci TONBIKTHIPYJIap KENTipisireH:

Hakremmsl  y3miKci3 OKBUTy TOFBIHA TeH OacTamkel OpaMHBIH —TOFBIH
KyaTThUIbIFbl Oipre TEH JKOHE THICTI HAKTBUIBI KyaTTHUIBIKKA COMKeC KeJeTiH
JKYKTEMEMEH OTKI3TeH Ke3/ie TOK TpaHC(HOPMATOpPHIHAAFbI TOK TEMIIEPATYPACHHBIH
ywrrarobl IEC 61869-1 cranmapThiHAAFE S-KecTee KOPCETUINeH MOHIEPIEH acmay
kepek. Ocbl MOHAEP 4-Tapaya KeNTipUIreH Haifianany maprTapbliHa HeTi3JeNreH.

5.13 Tandanay

5.13.201 Knemmanapas TaHOanay

5.13.201.1 ’Kanmbl epexesiep

Kiremmanap/s! TaHOaay MBIHAIAPBI COMKECTEHIPY KEPEK:

a) bacrarikpl XoHE Kalitaiama opaMaap;

b) opaMHBIH ceksiiap, erep 6oca;

C) opamMImapmelH = OKOHE OpaMIap  CEKUMSIAPBIHBIH  CATbICTHIPMAaIbl
KEPEFapJIbIKTaphbL;

d) apansik Oypmanap, erep 6onca.

25



KP CT IEC 61869-2-2013

5.13.201.2 TaHb6anay Tacun

TaHb6anama apwTepieH Typy Kepek, ofapfblH angbiHga Hemece onapfaH
KEeLWH KaxeT 6osca caHgap Koibinagsl. dpwtep 6acnansl 601y Kepek.

5.13.201.3 MaliganaHy KaxeT 6onaTbiH TaHb6anap

Tok TpaHchopmaTopnapbl  KnemmanapbiHbll, —TaH6anaHysbl
KOpCeTbl FreHaein 6ony Kepek.

208-kecTefge

208-kecte. Knemmanapgbly TaH6anaHybl

P1 P2 P1 P2
BacTankbl 0paMHbiLy 0- - o- -0
KnemMmanapbl
KaliTanama opamHbLL,
Knemmanapbl S(i (SSZ 23

Bip koathduumeHT Kalitanama opamblHAa apanbik 6ypmanapb!

6ap TpaHchopmaTop

cl fo7) PL P2
BacTa/bl OpaMmHbLL 0 o 0 o0
KneMManapb
P2
eerT
—© 6 0 6

Kaiitanama opamHbLL, 1s1 182 281 2S2
KnemMManapb . . .

6 6 sJ B2 si Q3

S1 S2

Tn6clor Hemece Karapsiac
6aiinaHbICTbIpyTa apHanraH 2

CeKUMAnbI bacTankbl opambl 6ap

TpaHchopmaTop

2 KaliTanama opamaapb! 6ap
TpaHcthopMaTop: 3pKaiCbiHbIH e3LaaKk
MarHuTuK esekulea 6ap (Kalitanama
KneMMasiapTa apHasiraH evi 6anamasnbl

Taubanay)

5.13.201.4 CanbiCTbipManbl KeperapablKTapAabl 6enrwey

PI, S1 xa3He C1 6onbin TaubanaHTaH 6apnblK Knemmanapgbly, 6ip caTTe
61paein KepeTap/ibiThl 601y Kepek.

5.13.202 TexHUKanbl kK
TaH6anaHysbl

5.13.202.1 J>Xannbl epexenep

IEC 61869-1 cTaHAapTbiHbIL 6.13-TapayblHfa aHbliTanraH taHbanaHynapTa
KOCbIMLWA peTiHAe 6apnblk TOK TpaHcdopmaTopnapbl Hbl, OCbl  Tapayja
aHblKTanTaHgan  >kannbl  TypAen  TexHuKanblKk  AepekTep  kentlplareH

aepekTep KenTlplnreH  TakTailuanbiH
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TaKraianapeiHbiy, - TaHOacel 0oy Kkepek. HakTel monaik — KilactapbIMEH
OaitnanbicThl TaHOanaynap 6.13.202.2 - 6.13.202.6 GepinreH.

a) Oacrankpl >KOHE KalTanama OpaMHBIH HAKTHUIBI TOFBI (MbIcaibl, 100/1 A);

b) >KbUTYFa TO3IMAUTIKTIH HAKTBUTEI TOFBI (1), (MbIcabL, Iy, = 40 KA);

C) HAKTBUIbI JKYMBIC TOFBI (I4yn), €TEP 01 2,5 X [y, e3reme 6oica (MbICANBL, Iy
=85 kA);

d) exi Hemece oOJaH apTHIK KaliTamama opaMmapbl Gap  TOK
TpaHcOpMATOPIAPEIHIA 9P OPaM/IBI )KSHE OHBIH THICTI KJIEMMAChIH MaiiaiaHy;

€) HaKThUIbl Y3MAIKCI3 KbUIYy TOFBI, €rep o OacTanmkel OPaMHBIH HAKTHUIBI
TOFBIHAH e3reie 6oca.

1 MBICAJI

Kaiiranama opam Tapampanras 6ip esekiueci 6ap 6ip Tok TpaHCHOPMATOPBIHBIH YLIiH: Io

=150 % (ap Tapamaaity ymiH 6acTankbl OpaMHBIH HAKTBUIBI TOFBIHBIH 150 % MoHi)

2 MBICAJI

Op Typai kosddunmentrepi 6ap 6ipHelue e3ekiuenepi 6ap Tok TpaHCHOpPMATOPIAPHI YILiH
(mprcanel, 300/5 A xane 4000/1 A): Iy, = 450 A (Tok TpaHCHOPMATOPLIHBIH GapibIK ©3eKIIesepi
ApKBLIBI OTETIH MAKCUMAIIIBI Y3/IKCi3 5KbUTy TOFBI peTinaeri 450 A MoHi)

3 MBICAJI

bacranke! opaMHBIH aybICTBIPBIN-KOCBUIATHIH TOK TpaHc(opMaTopiapsl yiiH (4x300/1 A):
Iin = 4%x450 A(Bacramkbl OpaMHBIH aybICTHIPBUIBIN-KOCHUTYbIHA GalMaHbICThl Y3OIKCI3 XKbLTY
TorbiHBIH 450, 900 Hemece 1800 MoHi)

KyaTTBIIBIK MEH MONIIK KIACBIHBIH OipHelle KUCBIHAACTHIPbUIYBIHBIH TajanTapbiHa caif
KeJIeTiH TOK TPaHC(HOPMAaTOpPE! CONAPAbIH OapIbIFbIHA COMKEC TAHOANIAHYBI MyMKiH.

4-MBICAJI  5VAcl 0,5; 10 VA cl. 5P20

5-MBICAJI 15VAcl. 1,7VAcl. 0,5

6-MBICAJI  5VAcl.l & 5P20

5.13.202.2 Onmerim ToK TPpaHC(HOPMATOPLIHLIH TEXHUKAJBIK JepeKTepi
KeITIpi/ireH TaKTaiilanbIH apHAiBI TAHOACHI

AcnanTslH A97iK KJIACkl MEH Kayinci3mik koadduuuenti (erep 6onca) THICTI
HAKTBUIBI KyaTTBUIBIKTEL KOPCETKCHHEH KEHiH KOpPCeTiy KepeK.

1 MBICAJT 15VAcl 0,5
2 MBICAJT 15VAcl.0,5FS 10
YnraTbUIFAH HAKThUIBI TOFBI Oap TOK TpaHchopmaropnapeiHaa (5.6.201.5 kapaHbI3)

HAKTBI MOHI KJIACTHI KOPCETKEHHEH KeliH GipaeH KepceTiny Kepek.
3 MBICAJT 15 VA cl. 0,5 ext.150 % FS 10

Keneiirinren >xykreme epici 6ap Tok TpaHchopmaropiaps! ymrin (5.6.201.4
KapaHbl3) OCbl HAKTBl MOHI KJIACTHIH OENTiUNEHYIHIH TiKened ajablHaa KelTipiiny
KEPEK.

4 MBICAJI 1-10 VA class 0,2 (0,2 knacbiHgars! 1-nen 10 BA-ra neifiHri skykTeMe epiciH
Ginmipeni).
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ECKEPTIIE TexHuKaNbIK AepeKTep KeNnTipiireH TakTaimana TpaHchopMaluaHbiy Oipaeit
koadduumenti kesinge Tpancdopmarop caii keneTiH KOIPGOHLMEHTTEPAIH, KYKTEMENEP MEH
TRNAIIK KJIACCTaphIHBIH OipHELIe KHCHIHIACTHIPbLTYbI GOHBIHINA aKnapaT Oepistyi MyMKiH.

15 MBICAJI VA class 1; 7 VA class 0,5

5.13.202.3 P xiaacTel KOpPFAHBIC TOK TPaHCHOPMATOPJIAPLIHBIH
TEXHHKAJIBIK ACPEKTePi KeJITIPIIreH TAKTAl IIaHbIH apHAiibI TAHOACHI

Jonpik OoMbIHIIA HAKTBUIBI IIEKTI €CENIK THUICTI HAKTBUIBI KyaTTHUIBIK TMEH
JIONAIK KJIAChIHAH KeiiH KOPCETLTy Kepek.

30 MBICAJI VA class 5P1