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Mpepncnosune

1 PA3PABOTAH ®degepasibHbiM FOCYLApPCTBEHHbLIM OHOAKETHBIM 06pa3oBaTesibHbIM  yUYpexaeHnemM
BbICLLETO0 MPOECCMOHa/ILHOTO 06pa3oBaHns «MOCKOBCKUIA TOCYAapCTBEHHbI YHMBEPCUTET MyTei coobule-
Husa Nmnepartopa Hukonasa W» {MIrYrc (MUUT))

2 BHECEH TexHu4ecknm KOMUTETOM MO cTaHAaapTu3aumm TK 45 «XKenesHogopoXHbIA TpaHCNopT»

3 YTBEPXAEH W BBEAEH B AEWCTBWE Mpukasom ®epepanbHOro areHTcTBa MO TEXHUYECKOMY
perynmpoBaHuio n meTposiornmn ot 14 ceHtadps 2017 r. Ne 1102-cT

4 BBEJEH BINEPBbIE

defepanbHoe areHTCTBO MO TEXHWYECKOMY PEerynMpoBaHuMio M MEeTPOsiorMn He HeceT OTBETCTBEHHOCTY
3a NaTeHTHYI 4YUCTOTY HacToslwero craHgapTa. lMaTeHToob6nagarens MOXeT 3asBWTb O CBOMX MpaBax W
HanpaeBuTb B ®egepasibHOE areHTCTBO MO TEXHUYECKOMY PEeryMpoBaHui0 U METPOMorMM aprymeHTUpoBaHHOe
npea/iokeHne O BHECEHMU B HacTOSWMIA CTaHAAPT MNOMpaBkM [AM18 yKa3aHus WHGOopMauMuM O Haauyuim B
cTaHgapTe 06beKTOB NAaTEHTHOro nNpaea u nateHToobnagarene

MpaBuna npUMeHeHWs1 HaCTOAWEro craHgapTa YCTaHOB/eHbl B cTaTbhbe 26 defepasbHOro 3akoHa
oT 29 mioHa 2015 r. No 162-d3 «O cTaHgapTusauum B Poccuiickoii ®egepauun». NHdopmaumsa 06 nsmeHe-
HUAX K HAaCTOSLWEeMy CTaHAapTy nybnnkyeTca B exerogHom (Mo COCTOSAHUIO Ha 1 AHBapA TeKyLero roga)
nHhopmaLMoHHOMYKasaTene «HauvoHanbHble CTaH4apThi», a ouuranbHbll TEKCT W3MEHeHWin 1 nonpa-
BOK — B €XEMeCA4YHOM MWH(OPMaLUMOHHOM YKasaTene «HaumoHanbHble cTaHfapThbi». B cnyyae nepe-
cMOTpa (3aMeHbl) WM OTMeHbl HacTOAWEro cTaHgapTa CoOTBETCTBYWLlee YyBefoMeHVe 6yaeT
onybnnKoBaHO B GnVMXKaMLLEM BbINyCKe €XEeMeCcAYHOro MWHGOPMAaUMOHHOTO YykasaTens «HaumoHanbHble
cTaHfapTb». COOTBETCTBYWWAA UWHPOpMaUWA, YBEOOMSEHME W TEeKCTbl pasMellalnTCcsa Takke B
MHGOPMAaLMOHHON CUCTEME O06LLEero Mnosb3oBaHUS — Ha odmumanbHOM cailTe degepasbHOr0 areHTCcTBa
N0 TEeXHNYECKOMY peryanpoBaHunio 1 MeTponorum e ceTu NHTepHeT (www.gost.ru)

© CraHgapTuHcopm.2017
Hactosiwwnii ctaHAapT He MOXET ObiTb MOIHOCTLIO UM YACTMYHO BOCMPOW3BEAEH, TUPaXMPOBaAH U pac-

MpocTpaHeH B KauyecTBe OMLMANBLHOMO U3faHus 6e3 paspelleHnss defepasibHOro areHTCTBa Mo TEXHUYECKO-
My peryimpoBaHuio 1 MeTpoIorMn
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HALUWOHANbHbBIN CTAHALAAPT POCCUNCKOW GELEPALUNN

METO/bIl UICMbITAH/M OB BEKTOB XENE3HOLOPOXXHOIO TPAHCIMOPTA
B LENAX MPOANTEHNA HASHAYEHHOI O CPOKA C/1YXXBblI

YacTtb 1

CunoBble TpaHchopMaTopbl M aBTOTPAHCHOPMATOPbI TArOBbIX NOACTAHLMWIA,
TpaHcopMaTOPHbIX MOACTAHLMIA U IMHERHBIX YCTPOCTB TAFOBOTO 3/1EKTPOCHABKEHNS
XenesHoli goporu

The railway transport objects testing methods of prolongation operating cycle. Part 1.
Power transformers and auto transformers for railway power substations, transform substations
and power supply linear devices

[Jate BBegeHna — 2018—04—01

1 O6nactb NPMMEHEHNS

HacToswwmii cTaHAapT pacnpocTpaHsieTcs Ha Mac/isiHble CWU/I0Bble TpaHcdopMaTopbl M aBTOTpaHcdop-
MaTopbl (ganee — TpaHcdopmaTopbl) TAroBbiX MOACTAHLUMIA, TpaHCAOPMATOPHbIX NOACTAHUMA U JIMHENHbIX
YCTPOIACTB TSAArOBOrO 3/1EKTPOCHAGXEHNS XEe/Ie3HOW JOpPOrM W yCcTaHaBNMBaeT METOAbl MX UCMbITAHWA B Lensx
OLEHKM WX TEXHWYECKOro CocTosiHWsA. CTaHAapT MOXeT OblTb MCMONb30BaH A1 UCMbITaHWA, MNPOBOAMMbIX
B LieN1AX Ha3HavYeHns HOBOro Cpoka CyXobl.

2 HopMmaTuBHbIE CCbINKM

8 HacToslwem cTaHfapTe UCNo/1b30BaHbl HOPMAaTUBHbLIE CChIIKM Ha Cneayloline cTaHaapTbl:

FOCT 12.1.044—89 Cunctema ctaHgapTos 6e3onacHocTv Tpyaa. MNoxapoB3pbIBOONACHOCTb BELLECTB
1 MaTepranioB. HoMeHknaTypa nokasaresnein u MeToabl Ux onpeaesneHns

FOCT 982—80 Macna TpaHcd)opMmaTopHble. TEXHUYECKUE YCI0BUS

FOCT 3484.1—88 TpaHcopmaTopbl CUIoBble. MeTOAbl 3N1EKTPOMArHUTHBLIX UCTIbITAHWI

FOCT 3484.3—88 TpaHcopmaTopbl CUioBble. MeToAbl U3MEPEHUIA ANSNEKTPUUECKNX NapaMeTPoOB
n3onaunm

FOCT 5985—79 HedprenpoaykTel. MeToa onpefeneHnst KUCI0THOCTA N KUC/TIOTHOTO Yncia

FOCT 8307—75 Hedprenpogyktel. MeToa onpefeneHns Hanmums BOAOPacTBOPUMbIX KACIOT 1
Lienoyen

FOCT 6356—75 Hedprenpoayktel. MeTo onpefeneHns teMmneparypbl BCMbILWKWA B 3aKPbITOM TUT/1e

FOCT 6370—83 HehTb, HehTENPOAYKTLI 1 Npucagkn. MeTog onpeaeneHms MexaHu4yeckmx npumecei

FOCT 6581—75 MaTepuasbl 3/1EKTPON30NALMNOHHBIE XMAKNe. MeToabl 3N1EKTPUYECKUX NCMbITAHNIA

FOCT 7822—75 Macna HedhTaHble. MeToa onpegeneHms pacTBOPEHHOW BoAbI

FOCT 9105—74 Uenntonosa. MeToa onpeaeneHns cpegHein cteneHn noammepusaunm

FOCT 11362—96 HedhTtenpoaykTbl 1 cMa3ouHble Matepuasibl. Uncno HelTpanmsauynn. MeTtog noten*
LMOMETPUYECKOTO TUTPOBAHUSA

FOCT 11677—85 TpaHcthopmaTopbicuioebiB. ObLme TEXHNYECKNe yCrioBUs

FOCT 15150—69 MaluvHbl, Nprubopsl 1 Apyrue TexXHn4eckue nsgenus. VIcnonHeHnsa onsa pas/inyHbixX
KAMMaTU4ecknx paoHoB. Kateropum, ycnoBms akcnsyaTaummn, XpaHeHus 1 TpaHCNopTMPOBaHWs B YacTu
BO34ENCTBUSA KMMaTUYeckmnx (DakTopoB BHELLUHEN cpefbl

FOCT 16110 TpaHcdopmaTopbl CUI0BbIe. TEPMUHBI 1 OnpeaeneHns

VaaBHUB odhmmanbHoe
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FOCT 16504 Cuctema rocyfapCTBEHHbIX MCMbITAHWIA NpPoAyKUMKU. VICMbITaHUS M KOHTPO/b KadecTsBa
npoaykunn. OCHOBHbIE TEPMUHbI U ONpeAeneHns

FOCT 17216 YucTtoTa NnpoMbilLieHHas. Knaccbl YACTOTbI XUAKOCTE

FOCT 20287 HedhtenpoaykTtbl. MeToAbl onpefeneHns Temneparyp TeKydecTu U 3acTbiBaHUA

FOCT 21023—75 TpaHcdopmartopbl cuioBble. MeToAbl M3MEPEHUA XapaKTepPUCTUK YacTUYHbIX pas»
PSA0B MPU UCTbITAHNAX HAMPSHXEHWEM NPOMbILLIEHHOW YacTOTbl

FOCT 22756—77 TpaHcdopMaTopbl (CUAOBbIE M HaMpPsHKEHMS) M peakTopbl. MeTogbl WCMbITaHWiA
3/1eKTPUYECKOM NPOYHOCTU N30NSALUM

FOCT 26703 Xpomatorpadbl aHanutuyeckne rasosble. Ob6uwmMe TexHuueckme TpeboBaHWs U MeToAbl
UCMbITaHWIA

FOCT 32192 HapfexHOCTb B Xefe3HOLOPOXHOW TexHuke. OCHOBHble MNOHATUA. TepMUHbI U onpege-
neHusa

FOCT 32895 JnekTpndnkauus n afneKTpocHabXeHre xenesHbix 4Opor. TepMuHbl 1 onpeaeneHus

FOCT IEC 61198—2014 Macna wu30nsuMOHHble HeddTAHble. MeTogbl onpegeneHusa 2-gypdypona um
POACTBEHHbIX COEANHEHNI

FOCT P 8.568 locygapcTBeHHass cucTeMa Ob6ecnevyeHuss efumHCTBa U3MepeHuii. ATTecTaumsi ucnbita-
TeNbHOro 06opyaoBaHns. OCHOBHbIE NOSIOXKEHUS

MpuMeHeHUe- [Mpu NOMb30BAaHUM HACTOSILLMM CTaHAAPTOM LieN1lecoobpasHo MpoBepUTb AeliCTBUE CCbIou-
HbIX CTBHAAPTOAa B WH(OPMALVMOHHOW cucTemMe O0O6LEero Mnoib30BaHUA — Ha oguuMasbHOM caiite  ®efepasibHoro
areHTCTBa Mo TEXHWYECKOMY PEery/IMpoBaHuio M METPOorMM B CETU VIHTEPHET WM MO eXEerogHoMmy WHGOPMaLYOHHOMY
yKasaTeno «HaumoHa/bHble CTaH4ApTbI», KOTOPbI ONy6/MKOBaH MO COCTOSIHUIO Ha 1 AHBapsl Tekywero roga, v no BbiMyc-
KaM eXeMeCcsiYHOro MHDOPMALMOHHOIO yKasaTens «HauuoHa/lbHble CTaHA4ApTbl» 3a Tekywwii rog. EC/M 3aMeHeH CCbliou-
Hbli cTaHAapT, Ha KOTOpbIli AaHa HeAaTMPOBaHHAs CCblka, TO PEKOMEHAYETCS WCMO/b30BaTh AEWCTBYIOLLYI0 BEpCUto
3TOro CTaHAapTa C YYeTOM BCEX BHECEHHbIX 4eHHYI0 Bepcuio M3MeHeHuii. EC/IM 3aMeHEeH CCbIMIOUHbIN CTaHAapT, Ha KOTo-
pbiii AaHa AaTMpoBaHHas CCblKa, TO PEKOMEHAYETCs MCMo/b30BaTb BEPCUI0 3TOM0 CTaHAApTa C yKasaHHbIM Bbille FoAoMm
yTBEPXAEHUS (MpUHATMS). ECM nocne yTBepXAeHWUs HACTOSALEero cTaHaapTa a CCbUIOYHbIA CTaHAapT, Ha KOTopblii AaHa
[aTpOBaHHasA CCblika, BHECEHO M3MeHeHWe, 3aTparvBailollee MoSIoKeHWe, Ha KOTOpoe AaHa CCblika, TO 3TO MOoJIoKeHue
peKoMeHAyeTca NPUbLIEHATLOE3 yyeTa [aHHOTO U3MeHeHUs. EC/M CCbIIOYHbIA CTaHAapT OTMEHeH 6e3 3aMeHbl, TO Mosoxe-
HU1e. B KOTOPOM AaHa CCblsika Ha HETO, PeKOMeHAYeTCs MPUMEHSITb B YacTy, He 3aTparMBatoLLeil 3Ty CCbiky.

3 TepMuHbI 1 onpeaeneHns

B HacTodwem crtaHpapte npumeHeHbl TepMmuHbl no OCT 16110. FOCT 16504. IOCT 32192 un
FOCT 32895.

4 MeToAbl UCNbITaHW

4.1 O6Lwue TpeboBaHNs 1 TpeboBaHusa 6e3onacHoOCTU

4.1.1 VcnblTaHus TpaHchopmaTopoB B LENsAxX MpoA/ieHMsS HasHAYeHHOrO CpoKa CNyXObl BbINOSHAIT B
nocnefoBaTeIbHOCTH:

* UcnbITaHNs Macna ns 6aka TpaHcgopmaTopa,;

- UcnbITaHUs Macna u3 6aka KOHTaKTOpOB YCTPOICTBA NEPEK/TIOYEHNS OTBETB/IEHWI 06GMOTOK;

- WCMbITAHMA Mac/a U3 Mac/IoHanoIHEHHbIX BBOLOB:

* OLEeHKa BIaXXHOCTV TBEPLON N301AUMY;

- U3MepeHVe NoTepb 1 TOKa XON0CTOro Xoaa,;

* M3MEepeHne CoNPOTUBAEHNS 0OGMOTOK NOCTOSAHHOMY TOKY:

- M3MEepeHUne NoTepb M HaNPSHKEHNS KOPOTKOrO 3aMblKaHUS:

- U3MepeHVe XapakTepucTK YaCTUYHbIX pas3psagoB B U30ALUN;

- U3MepeHve AN3NEeKTPUYECKMUX napameTpoB U30NALUNn;

* UCMbITAHUSA 3N1EKTPUYECKOW NPOYHOCTU N30NALNK:

- UCNbITaHNs ByMadkKHO M30MALUN 0BMOTOK.

4.1.2 WcnbiTaHusa, nepedncnerHble B 4.1.1. BbINOAHAIOT Ha BbiBEAEHHOM M3 paboTbl TpaHcdopmarope.
Mpy NOArOTOBKE W BbIMNOSIHEHWN UCMbITAHWIA cobnoaalnT TpeboBaHNs 6e30NacHOCTU B COOTBETCTBMU C Npasu-
namu no oxpaHe Tpyga npv aKcrslyaraumm 3/1eKTPOYyCTaHOBOK [1] M HOpPMATUBHbIMW AOKYMEHTaMy Bnajesibua
XeNe3HOL0POXHON MHPPACTPYKTYPSI.

4.1.3 Bce Bugbl WCMbITaHWA MPOBOAAT MPU HOPMasIbHbIX 3HAYEHUSIX KIMMaTUYecKkmx hakTopoB Mo
FOCT 15150{nyHkT 3.15).
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414 CpeacTBa M3MepeHuin, NpUMeHsieMble MpU UCTbITaHWAX, AOMKHbI 6bITb BKOYEHbI B [ocyaap-
CTBEHHbIi peecTp CpeAcTB M3MEPEHUIA, NoBepeHbl (KambpoBaHbl) U UMETb OTMETKM B dhopmynisipax (macnop-
Tax). noATBepxaroLLme ux NPUrogHOCTb K NMPUMEHEHUIO.

O6opygoBaH/e, UCNob3yeMoe ANns UCNbITaHui, AO/MKHO 6biTb atTecTtoBaHo no NOCT P 8.568 u npose-
peHo Ha paboTOCNOCOGHOCTb.

4.2 WcnblTaHus mMacna u3 6aka TpaHcghopmaTtopa

4.2.1 OT60p Macna Asa UCMNbITaHW NPOM3BOAAT HE MeHee yeM Yepe3 1 CyTKu nocsie Toro, Kak TpaHc-
dhopmaTop npopaboTan c Temnepatypoi He Hwke 75 *C. [n1a KOHTPONA Temnepatypbl UCMOMb3YIT AaTyuku
TemnepaTypbl, SBAAIOWMNECA YaCTb0 KOHCTPYKLUM TpaHcdopmaTtopa, UM TePMOMETPbI C LiEHOW AeNeHust He
meHee 1 °C u npeaenom gonyckaemoii abCoNTHOW NOrPeLIHOCTY He Bbiwe * 0,5 BC.

4.2.2 CocTaB nokasartesieil, Ha COOTBETCTBME KOTOPbIM MPOBOAAT MCNbITaHWe macna u3 6aka TpaHc-
dhopmaTopa. MeTo/bl UCNbITaHW! U TpeboBaHMA K OLEeHKe pe3y/ibTaToB UCNbITaHWi NnpuBeeHbl B Tabnuue 1.

WcnbiTaHna no ctpokam 1—5 BbINOAHAKT 4718 TpaHC(opMaTopoB € BbICLUMM HanpshkeHnem o 35 kB, no
cTpokam 1—10 — pana TpaHcgopmatopoB € BbiCWMM HanpsbkeHnem 110 kB n 220 kB. no ctpoke 11 — pgnis
TpaHcopMaTopOB C BbICLIMM HanpshxeHnem 0 15 kB mowHocThio Bbilwe 1000 KB A 1 € BbICLUMM HarpshKeHu-
eM Bbiwe 15 kB He3aBMCUMO OT MOLLIHOCTH.

4.2.3 Pe3ynbTaTbl UCMbITAHUS CUMTAKOT MONOXKUTENbHBIMU, €C/IN 3HAYEeHNS BCeX Mokasatesieil HaxoasT-
cA B npepfenax, ykasaHHblx B Tabnuue 1. Ecnv 3HavyeHne xoTa 6bl OOHOro M3 nokasaTtenell HaxoauTcs BHe
npefenos, ykasaHHbIX B Tabnvue 1, TO UCMbITaHUSA NpekpawialT U TpaHcopMaTop CYMTAKT HENPUrogHbIM K
NPOA/IeHNIO Ha3HAYEHHOTO CPOKa C/yXObl.

4.3 VicnbiTaHnsi Macna 13 6aka KOHTaKTOPOB YCTPOWCTBA NEPEK/THOUYEHUSI OTBETB/IEHNIA 0GMOTOK

4.3.1 Y macna 13 6aka KOHTaKTOpOB YCTPOWCTBA NEPEK/IIOYEHNS OTBETB/IEHNA 0OMOTOK ONpPeaensoT
Npo6uBHOE HanpshkeHne. MeToA, UCMbITAHUI aHaI0rMYeH N3/I0KEHHOMY B CTpoke 1 Tabnuubl 1.

Ta6nunya 1— CocTaB nokasaTesnieil, Ha COOTBETCTBME KOTOPbLIM MPOBOASAT UCMbITaHWe macnia U3 6aka TpaHcopma-
TOpa. MeTopl UCMbITaHUii 1 TPeBOBaHWS K OLEHKE pe3y/ibTaToB UCMbITaHWi

Ccblnika Ha HOpMaTVBHbI BbICLLEE HaNpsXXeHue, KB. n
HavmeHoBaHue nokasarens AOKYMEHT. O KOTOPOM Vi KOHCTPYKTVIBHbIE on CTV?eki'qOIeBHSbHHa()LIEHMG
npvBeAEH METOA UCMbITaHWI 0COBEeHHOCTH A yn «asa Ten
NN N3MepeHnm TpaHcdopmaTopa okasa Tene
1 Mpo6rBHOE HanpshXeHue, Ha MeHee 4o 15 20 kB
FOCT 6581 (pasgen 4) Ca. 15 no 35 ek/tou. 25 kB
Cs. 35 g0 150 ekntou. 40 kB
Cs. 150 g0 220 ektou. 60 kB
2 KucnoTHoe uncho, He 6onee FOCT 5985 No6oe 0.10 mr/r
(pasgensi 1—4)
3 TemnepaTypa BChbIWKM a 3akpbiTom | FOCT 12.1.044 No6oe 125 *C
TUINEe, HEe HNXe (nogpesgen 4.4)"
4 BnarocofepxaHue. He 6onee TpaHchopmaTopsbl c | 0.0025 9% mecchl
NEHOYHOW W  a30THOW | wnm 25 r/T
FOCT 7622 3almramu mecns
(pasgensl 1—4}
Mpoune  TpaHcdopma- | 0.0030 %  Mmacchl
TOpbI nnn 30 /T
5 Knacc uuctotbl no FOCT 17216. He | TOCT 6370 Nwo6oe 13
Bblllle (pasgenst 1— 4)
6 TaHreHc yrna gmanektpuyeckmx no- | FOCT 6581 (pa3gen 2) Noboe B %
Tepb npy 90 *C. He 6onee nnn FTOCT 982 (nyHKT 5.5)
7 CopepxaHue  BogopacTtBopuMbix | TOCT 6307 No6oe 0.030 % macchbl
KUCNOT U Lesnoyei, He 6onee (paspgensl 1—4}
8 CopepxaHne BHTUOKUC/UTENbHOW | MeToguka [2]% No6oe 0.10 % macchl
npucagku, He MeHee
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OkoH4YaHve Tabnuubl 1
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HanmeHoBaHue nokasarens

Ccbl/ika Ha HOpPMaTUBHbIi
[IOKYMEHT, B KOTOPOM

Bbiclwiee HanpsxeHue, KB.
NI KOHCTPYKTUBHbIE

MpeaenbHo fonycTuMoe

NPUBOAEH METOZ UCTbITaHW 0cobeHHOoCTU 3HaveHue nokasarens
N n3MepeHnii TpaHcdopmaTopa
9 TemnepaTypa 3acTbiBaHua (TONbko | TOCT 20287 Noboe MwuHyc 60 'C
015 apKTUYECKMX Macerst), He Bbllle
10 TasocoggpxaHve (Tonbko ans | N3mepeHus BbINOMHAT | Jlio6oe 4.0 % obbema
TpaHchOpMaToOpoB C MM/IEHOYHOM 3a- | aHa/IMTUYEeCKUM [a30BbIM
LMTOIA). He 6onee Xpomarorpacdom no
FOCT 26703 B cooTBe-
TCTBUM C PYKOBOACTBOM
WM METOAUKOI Ha XpoMa-
Torpagy KOHKpeTHOro Tuna
11 KoHueHTpa- sogopoga(H,) 100 ppm
LS pacTBOpeH-
HbIX ra30B, He metata (CH,)
BbILLe: auetunena (C,H,) To6oe 10 ppm
atunerHa(C,H,) 100 ppm
M3mepeHns  BbINOSHAOT
3TaHa (CrKuy) P SO ppm
aHa/IMTUYECKUM  B30BbIM
Xpomarorpacdom no | TpaHccopmaTopsbl c S00 ppm
FOCT 26703 B cOOTBe- | N/IEHOYHON W a30THON
oKkcuaa yrnepoga | TCTBAM C  PYKOBOACTBOM | sawmtamMu mMacna
(CO) WM METOAMKON Ha Xpoma- n
TOrpach KOHKPETHOro TUNa pouue  TpaHerpopma- 600 ppm
TOpbI
TpaHcgopmatopbl c 4000 ppm
NSIEHOYHON © a30THOM
yrnekucnoro rasa 3awmrammn macna
(CO) Mpouve TpaHcdopma- 8000 ppm
TOpbI

> OonyckaeTcs onpegenstb no FOCT 11362 (pasgens 4—11).

2> NonyckaeTcsa onpeaenaTts no FOCT 6356 (pasgesnbl 1—4).

a> NlonyckaeTcsa onpeaenaTb C NOMOLLbI aHa/IMTUYECKOro razoBoro xpomartorpacda no FOCT 26703 B cooTBeT-
CTBWM C PYKOBOACTBOM W/IM METOAMKON Ha Xpomatorpad KOHKPETHOro Tuna.

4.3.2
cocTaBfAeT He MeHee. KB:
25.0

65.0

» »

» »

» »

............................... B KOHTaKTOpPax € n3onsumeit Ha HanpshkeHme 10 kB;

Ha HanpsxeHwue 35 kB:

Ha HanpsbkeHue 40 kB:
HakanpsxeHnellOn220kB.

Pe3yanaTb| MCNbITAHWI CUNTAIOT NOSIOXKUTENbHBIMW, EC/IN 3HAUYEHNE I'Ip06I/IBHOFO Hanps>XeHna

Ecnu 3HauyeHne NPOGMBHOMO HaMpPsHKEHWST MeHee yKa3aHHOro, TO UCMbITaHWsl MpekpawarT 1 TpaHcgop-
MaTop CUMTAKT HENPUTOAHBLIM K MPOA/IEHNI0 HA3HAUYEHHOTO CPOKA CYXObI.

4.4 VicnblTaHNA Mmacna n3 HerepmMeTUYHbIX BBOLOB

4.4.1 Y macna 13 HerepMeTWuHbIX BBOJIOB OMpeAensiioT enarocogepxaHve. MeTos uchbiTaHWii aHano-
rMYeH U3NOXEHHOMY B CTPOKe 4 Tabnuubl 1.

4.4.2 Pe3ynbTaTthl

WCNbITAHUIA CUNTAKT MO0XKUTESTbHLIMMU,

ec/in  3HadeHue BiarocogepXaHma He

npesbiwaeT 0,0030 % macchl nan 30 r/t. Ecnv 3HadyeHne BnarocogepaHus 6osee ykasaHHOro, TO UCNbITaHuA
npekpaLlalT 1 TpaHCOPMAaTop CHMTAIOT HEMPUTOAHBLIM K NPOA/IEHNI0 Ha3HAYEHHOTO CPOKa C/TyXObI.

4.5 OugeHKa B1aXHOCTN TBEPAOI N30M1ALNN

4.5.1 BnaxHOCTb TBEPAONA N30N5AUMM ONpeaenstoT B creayoLlem nopsake:

a) M3MepsoT TaHreHc yrna AManeKTpuyecknx noTepb U3oaaLumn Mexay 06MoTkamu;
6) M3MepAIOT TaHreHc yrna AnManeKTpudecknx noTepb Macna,

B) OMNpefensioT TaHTeHC yr/ia AU3/IEKTPUYECKMX NOTepb TBEPAOWA M30MSALMK;
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r no gmarpamme Ha pucyHke 1. ncnosb3ys nosiyvyeHHoe no 4.5.2 3HavyeHve TaHreHca yrna ananekTpu-
yeckmx noTepb TBEPAO U30NALMM W 3HAYEHME TemnepaTypbl, NPy KOTOPOW Obl10 U3MEPEHO 3HaYeHWe TaHreH-
ca yrna ananekTpuyeckux notepb N30n5AumMm mexay obMoTkamMu, onpeaensioT BNaXHOCTb TBEPAO U30AUNN.

N3mepeHns no nepeuncneHmsm a) 1 6) BbINOAHAKT NpPU TeMnepaType 06MOTOK U Macna, oTanyatowencs
He 6051ee yem Ha 5 *C.

4.5.2 TaHreHc yrna guanekTpuyeckmx notepb TBEPAON U3onaumm tg  BbIMUCASIOT No hopmyne

«r

roe tg 5— 3HauyeHue TaHreHca yrna AnManekTpuUeckmx noTeps N30asaumum Mexay 06MoTkamu, USMepeHHoe
no 4.5.1. nepeuncnexue a), %:
tg — 3HayeHune TaHreHca yrna guanekTpuyeckux notepb Macrna, usmepeHHoe no 4.5.1, nepeyucne-
Hue a). %;
Ky, ¥ K, — KoahhmLMeHTbI BAUSHNA TAHTEHCOB Yri1a AU3NEKTPUYECKUX NOTEPL COOTBETCTBEHHO Mac/ia 1 TBep-
OOV n3onauun, onpegensemole no gopmynam (2) n (3) COoTBETCTBEHHO.

g 6,. %
100.0

|

| et «=4.0%
10.0 /
«*3.0%
Zz Pzl
v P
’—

H* 2.0%

= «=1.0%
o ——— —— «=0.5%
20 30 40 508070 80TI. «C

PucyHok 1 — [jnarpammMe 3aBUCMMOCTU MEX/y TAHTEHCOM YI/e AN3NEeKTPUYECKMX NOTepb TBEpAoM nsonauum (tg
TemnepaTypoii (I) 1 BNaxHOCTbI0 TBEpAOoNR nsonaumm (H)

KoadhthnLmeHTbI BANSHWS TAHFEHCOB Yr/ia AW3NEKTPUYECKVX NOTepb COOTBETCTBEHHO Macna K, 1 TBep-
L1011 n3onaumm K, BbIMMCASIOT No chopmynam:

K= , (2
Y. (Q, ¢ LL Ob)" * 4<Qt
(O.tuOy XVb+0V,1-u0J/,y
5

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 57659—2017

roe Y.m V, — koadhuLMeHTbl 3anosiHeHNs NPoMeXyTka Mexay O6MOTKamy HUSLLIEron BbICLLEro HanpsKeHuii
TBEepgoi mnsonaumen (V) n macnom (V,,) Mo OKPYyXHOCTM OBMOTOK. onpegernsembie no hopmy*
nawm (4) n (5);
O, 1 Q, — KO3(hMULMEHTbI 3aNoNHEHUS NPOMEXYTKa MeXy 0OMOTKamMU HU3LLEro U BbICLLEro HamnpshkeHui
TBEpAON nsonauuen (OT) n macnom (O,) No paguycy o6MOTOK, onpegensembie no opmynam
©®)n (7);
a —OTHOLLUEeHWe AN3NEeKTPUYECKO NPOHULLAEMOCTN MacNoNpPoNUTaHHON TBEPAOM U30NALUN K Au-
3/1eKTPMYECKO NPOHMLLAEMOCTU Macna, NPYHUMaeMOe PaBHbIM 2.
KoadhchuumeHTbl 3anofHEHNST NPOMEXYTKa Mexay OOMOTKamy HM3LIEro U BbICLUIEro HanpshkeHuii TBep-
[0V nsonaumeii Vo n macnom V,, no OKPy>XHOCTV 0BGMOTOK BbIUMCASAIOT NO hopmynam:

S.
(S,’V

an (5)
<S,TS,

rae Sr— cymmapHas LWMprHa Peekno cpefHen AnnHe oKpyXXHOCTen 06MOTOK, MM.
Sy — CyMMapHoe pacCTosiHue Mexay pelikamu no cpefHei A/iMHe OKPYXXHOCTEN 06MOTOK, MM.
KoathdomumeHTbI 3ano/THEHMS! NPOMEXYTKA Mex 1y 06MOTKaMM HU3LLIEr0 ¥ BbICLLIErO HaNpshKeHW TBep-
Zoli nsonaumein O, n macnom O,, N0 paanycy 06MOTOK BbIUMCASKOT NO POPMynam

L, -

%=

)

SNt
V-1+Lm)
roe Ly — cymmapHas TonwmHa 6apbepos TBEPAOV U30AALMN MEXay 06MOTKaMmn No paauycy:
L, — cymmapHas TonLmHa Mac/sHbIX 6apbepoB Mexay 06MoTKamu no paguycy.
MpaBnnbHOCTL pacyeTos no hopmynam (4)—(7) NpoBepsT N0 COOTHOLUEHUAM

Vr+VA-|. (8)
OT ¢ Om = 1. (9>
K, . K,=1. (10}
Mpwu oTcyTCTBUM MHDOPMALIMKX O PacnosioXeHnn o6MOTOK fonyckaeTcs npuHumars K, =0.4uK,. = 0.6.
453 Pe3ynbTaTbl OLEHKN CUUTAIOT MNOMOXUTENbHBLIMU, ECNIN 3HAYEHNE BNAXHOCTY TBEPAOW n30nauun

He npesbiWwaeT 4 %. Ecu 3HaueHne BAXHOCTU TBepAol n3onauum 6osee ykasaHHOro, TO UCMbITaHUs Npekpa-
AT 1 TpaHCcopMaTop CUMTAOT HENPUTOAHLIM K MPOA/IEHNI0 HA3HAUYEHHOTO CPOKA CYXObI.

4.6 V13mepeHune noTepb 1 TOKa X0/10CTOro Xxo4a

4.6.1 W3mepeHune npoBogdat metogom no NOCT 3464.1 (pasgen 6) npy HOMUWHa/IbHOM HanpshXeHuu no
TO Xe cxeme, N0 KOTOPOl NPOU3BOANIOCH N3MEPEHME Ha 3aBOAe-N3aroToBuTene.
4.6.2 TloslydyeHHble 3HA4YeHUS NOTEPb M TOKA XOJI0CTOr0 Xo4a MCMOJb3YIOT MPU OLLEHKEe COCTOAHUA TpaHC-

dhopmaTopa npu NocneayroLwmx NCnbITaHNSX.

4.7 Vi3mMepeHune ConpoTMBAEHUS 0OMOTOK MOCTOSSHHOMY TOKY

4.7.1 V3mepeHue cONpOTMBAEHUS OOMOTOK MOCTOSSHHOMY TOKY NPOM3BOAAT Ha BCEX OTBETB/IEHUSX,
€C/IN B 3KCMJlyaTaunoHHOW AOKYMEHTaUMW Ha TpaHcdopMaTop HET APYruMX yKasaHwuiA, U eciv gns 3Toro He Tpe-
byeTcsl BblIEMKM akTMBHOIM 4acTu. lepen u3MepeHusMu cOnpoTMBAEHMS OOBMOTOK TpaHcopmaTopoB, CHab-
YKEHHbIX YCTPOCTBaMMN PErY/IMPOBaHNS HanpshKeHUsl, cnepyeT MPOM3BECTM HE MeHee Tpex MOJIHbIX LUKI0B
nepeknyYeHns.

4.7.2 MeTtopa namepeHunin — no NOCT 3464.1 (pasgen 4).

4.7.3 Pe3ynbTaTbl U3MEPEHUA CUMTAIOT NONOXKUTENbHBIMUW, ECAIN:

-y TpexdasHbIXTpaHCOpPMaTOPOB3HAYEHNACONPOTUBIIEHNS OT/IMYaloTCa He 6oneedem Ha2%o0T3Ha-
YEHUIA CONPOTUB/IEHNS], MOJTYYEHHbIX HA COOTBETCTBYHOLLMX OTBETB/IEHUSX APpYTnx chas:

-y 0AHOMa3HbIX TpaHCHOPMAaTOpPOB 3HAYEHUS COMPOTUB/IEHNS HE OT/IMYAKTCHA OT 3HAYEHMWI 3aBOACKUX
1 NpeablayLwmnx n3MepeHuii.

Ecnn xoTa 6bl 04HO M3 3TUX YCNOBWUIA HE BLIMOMHAETCH, TO MUCMNbITaHWSA NpekpawalT U TpaHchopmarTop
CUMTaloT HENPUrOAHbLIM K MPOA/IEHNIO HA3HAYEHHOIO CPOKa C/YXObI.

6
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4.8 3mepeHve noTtepb 1 HanpsAXeHUs KOPOTKOro 3aMblkaHUA

4.8.1 Ycnosus nMpoBeAEeHVS W3MEPEHUs TMOTEPb W  HaMNpPsKeHUs KOPOTKOro 3amblKaHus — Mo
FOCT 3484.1 (pa3gen 5).

4.8.2 Vcnonb3ys NOJlyYeHHbIe B pes3ysibTare M3MEPEHUI 3HAYEHUS HamnpPsHKEHMS KOPOTKOTO 3amblKaHus,
no FOCT 11677 (nyHKT 3.3) onpefensioT CONPoTUB/IEHNE KOPOTKOro 3aMblkaHnsa TpaHcdopmaTopa.

4.8.3 PesynbTatbl U3MEPEHWIA CUUTAIOT MNOSOXUTESbHLIMW, €C/IN 3HAYEHUS COMNPOTUB/IEHUS KOPOTKOro
3amblkaHusl, onpefeneHHble no 4.8.2. OTNNYalOTCA OT 3HAYEHWI, MOMYUYEHHbIX NPU MCMNbITAHUAX Ha 3aBoge-
nsrotosutene, He 6onee yem Ha 3 %. Y TpexdasHbix TpaHcopMaTopoB, KPOME TOro, 3Ha4YeHus ConpoTuBIie-
HMSI KOPOTKOTO 3aMblKaHUSi HA OCHOBHOM OTBETB/IEHUM U Ha 0B6OWX KpaliHNX OTBETBMEHUSX, TAKKe He AO/MKHbI
oTnmnyatbcs 6oneevem Ha 3 %. Ecnv oTanume 6onee ykasaHHOro, TO UCNbITaHWA npekpallarT 1 TpaHcdopma-
TOP CUMTaOT HENPUroAHbLIM K NPOAMEHUI0 HA3HAYEHHOIO CpokKa CyXObl.

4.9 V13mepeHune XxapakTepuCcTUK YacTUYHbLIX Pa3psaoB B U30MSALMM

49.1 Ycnosus npoBefeHVs U3MEPEHUS XapakTepUCTUK 4YacTUYHbIX paspsgoB B U307AUMM M MeToAbl
n3mepeHnii — no FOCT2H023 (pa3gensl 1—5).

4.9.2 PesynbTaTbl U3MEPEHWI CUMTAIOTNONOXUTE/TbHLIMA.EC/IM MaKCMMa/IbHOE 3HAYEeHWe Kayllerocs
3apafia YacTUYHbIX pa3panoB He npesBbiwaetr 100 HKN. Ecnn mMakcvmanbHOe 3HayeHue Kaxkyllerocsa 3apsga
YacCTU4YHbIX pa3psaoB 6osee ykasaHHOrO, TO UCMbITAHUSA MpekpawialoT U TpaHCcqopMaTop CUMTalT Henpurog-
HbIM K NPOA/IEHNI0 HA3HAYEHHOIO CpoKa CyXObl.

4.10 V3mepeHue AM3NEKTPUUYECKNX NapaMeTpoB U30sLum

YcnoBusi npoBefeHVs1 M3MEPEHUST [OM3MEKTPUUECKMX NapaMeTpoB U301SUUKM, MeToAbl U3MEpPeHus
TpeboBaHuA K oueHke pesysbTatoB — no FOCT 3484.3 (pa3gesnbl 1—7 1 NpuioxeHmne).

4.11 WcnblTaHWs 3N1EKTPUYECKON NPOYHOCTN U30/IALNN

Ycnosus nNpoBefeHUss UCNbITaHUIA 3NEKTPUYECKOW MPOYHOCTU M30ASUMW, METOAbl MCMbITaHWA u Tpebo-
BaHWA KoueHke pesysibTatoB — nolOCT 22756 (pa3gensl 1—3).

4.12 WcnblTaHua 6yMaXKHOR 13015LMm 06MOTOK

4.12.1 WcnbiTaHnsa 6yMaxkHOR n30naumMm 06MOTOK NPOBOAAT Ha COOTBETCTBYUE:!

* M0 cpefHeli cTeneHy noauMepusaLuu;

* 0 cofepXaHuto oypaHoBbIX COeAVHEHWI B Macie.

4.12.2 CpepfHioto cTeneHb nonmmepusaunn bymaru onpegenstot no FOCT 9105 (pasgensi 1—5).

4.12.3 CopgepxaHue ypaHOBbIX COeAMHEHMIA B Macne onpegensioT no FOCT IEC 61198 (pasge-
nbl 3—11).

4.12.4 Pe3ynbTaTbl UCNbITAHUA CUMTAIOT NOSOXUTENbHBIMW NPU OAHOBPEMEHHOM BbIMOIHEHUN Cnefy-
FOLLIMX YCIOBWUIA;

e CpefgHss CcTeneHb nonuMmepusauun Oymaru, onpegeneHHas no 4.11.2, cocTtaBfisieT He MeHee
250 egmHny,

* cofepxaHune hypaHoBbIX coefMHeHW B Macne He npesbiwaeT 0.0015 % macchkl, B TOM uucne qypdy-
pona He 6osniee 0.0010 % macchbl.

Ecnn xota 6bl OAHO M3 3TUX YC/IOBUI HE BBINOJIHAETCS, TO UCMbITAHUSA NpekpaLlalT 1 TpaHcdopMaTop
CUMTAKOT HEMPUIOAHbIM KNPOA/IEHNI0 HA3HAYEHHOTO CPOKa CrTyX6bl.
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Bubnuorpadus

1) Mpasune no oxpaHe Tpyga npu 3KcrsyaTauuy 3MeKTPOYCTaHOBOK, YTBEPXAEeHHble npuka3oM MuHucTepcTsa
TpyAa n coumanbHoi 3awmtbl Poccuiickoin degepaumm ot 24 nona 2013 r. Ne 328H

(2) MeToauKa BbIMOMHEHNA U3MEPEHWI i MaccoBol Jonu npucagkm «ArAoN-1» (2.6-aubyTunneBpakpesos) B obpas-
Lax MUHepasibHbIX aHepreTuyecknx macen. CeuaetensctBo 06 artectauymm Ne 76-09 ot 17 Hosibpsa 2009 r., kopg,
perucTpauun a PefepasibHOM peecTpe MeToAvK naMeperuii — d®P. 1.31.2010.08903
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YAK 621.31 OKC 29.180 OKIM3185

KntoueBble cfoBa: CWMOBOW TpaHcdopMaTop, aBToTpaHcgopmaTop, TAroBasi MoAcTaHuuMs, TpaHcdopmarop'
Hasi MOACTaHUUs, JIMHEHOe YCTPOICTBO CUCTEMbI TSrOBOTO 3/1EKTPOCHAGXKEHMWS!, Ha3HAUYEHHbIA CPOK CyX6bl,
UCMbITAHVS, U3MEPEHWS, MOTEPU XOSIOCTOr0 XO4a, NOTEPU KOPOTKOTO 3aMblKaHWs, AW3/IeKTpUYEcKne napamert-
pbl U30MSLUMK, TEPMETUUYHOCTb, 3/1IEKTpUYECcKasl NPOYHOCTb, YacTUUYHblE pa3psbl, BNAaXHOCTb TBEPAO W30/s-
LMK, ra3oBasi xpomarorpadus, cTefieHb NoIMMepusaLmm, ypaHoBble CoeanHeHs
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