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Mpeauncnosve

Llenn, ocHOBHble NPUHLWMbLI M OCHOBHOW MOPSiAOK MpoBeaeHus paboT no
MEXrOCYA,apCTBEHHON cTaHgapTusauum ycTaHoBneHsl [OCT 1.0-92
"MexrocynapcTBeHHas cuctema ctaHgaptusaumm. OcHoBHble nonoxeHus" n FOCT
1.2-2009 "MexrocynapcTBeHHast cuctema  cTaHpgaptusaumn.  CrtaHaapTbl
MEXTOCYAapCTBEHHbIE, NpaBuia W pekoMeHaauuuM Mo  MEXOCYAapCTBEHHON
cTaHaapTusauuun. MpaBuna pa3paboTku, NPUHSATKS, NPYMEHEHWS, OOHOBIEHNS W
OTMEHbI"

CBeAeHus o cTaHaapTe

1 PASPABOTAH O6LUeCTBOM C OrpaHMYeHHON OTBETCTBEHHOCTbIO "L| CB3AM"
(OO0 "L CB3IM") n OTKpbITbIM aKLMOHepHbIM 06LLecTBOM "CBEpANOBCKUIA 3aBO,
TpaHcgopmaTopos Toka" (OAO "C3TT")

2 BHECEH TexHuyeckum komuteToM Mo cTaHgaptusaumm TK 016
"OnekTpoaHepreTmka"

3 NMPUNHAT MexrocynapCTBeHHbIM COBETOM M0 CTaH4ApPTMU3aL M1, METPOSIOM K U
cepTtudmkaumm (npotokon ot 10 gekabps 2015 . N 48)
3a npuHATWE NpororiocoBany:

Kpatkoe Kop cTtpaHbl no || CokpalueHHoe HavMeHoBaHne

HauMeHoBaHve MK (ISO 3166) || HauwnoHanbHoro opraHa no

CTpaHbl Mo 004-97 cTaHgapTusauum

MK (ISO 3166) 004-

97

AsepbangxaH AZ AscTaHgapTt

ApmMeHus AM MWH3KOHOMUKIN Pecny6rvku
ApMeHus

Benapycb BY loccTanpapt Pecny6nvku
Benapycb

KasaxcTtaH KZ loccTanpapt Pecnybnvkn
KasaxctaH

Kupruaus KG KblprelacTaHaapt

Monposa MD MonpoBsa-Ctangapt

Poccusa RU PoccTtanpgapt

TapxvkucTaH TJ TapxvKcTaHaapT

Y3beknctaH uz Y3cTtaHgapt

YkpavHa UA MVH3KOHOMPa3BUTKS Y KpanHbl

4 Npvkazom PenepanbHOro areHTCTBa MO TEXHUYECKOMY DErYNMPOBaHWUIO W
meTponormmn ot 23 noHst 2016 r. N 673-cT mexrocyaapcTBeHHbI cTaHaapt TOCT
1983-2015 BBegeH B [JeNcTBME B KavyeCTBe HaLMOHanbHOro CcTaHgapTa

Poccuiickon ®egepauum ¢ 1 mapta 2017 .
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5 B HacToslLeM CTaHAapTe YYTEHbl OCHOBHbLIE MOMOXEHUS MeXOyHapOAHbIX
CcTaHAapToB:

MOK 61869-1(2007)* "TpaHcdopmaTtopbl mM3mepuTenbHble. Yacte 1. Obume
TpeboaHuna" (IEC 61869-1(2007) "Instrument transformers - Part 1: General
requirements”, NEQ);

* [ocTyn K MEXOyHapoAHbIM U 3apyGexHbIM [OKYMEHTaM, YMNOMsHYTbIM B
TEKCTe, MOXHO Mony4nTb, obpatuBlMCh B CnyxGy noaaepxku nonb3oBatenei. -
MpumeyaHmne usrotouTens 6asbl AaHHbIX.

MK  61869-3(2011) "TpaHccopmaTtopbl — M3MepuTenbHble.  YacTb 3.
HononHuTenbHele TpeGoBaHWst K MHOYKTUBHBIM TpaHcdopmaTopam” (IEC 61869-
3(2011) "Instrument transformers - Part 3: Additional requirements for inductive
voltage transformers"”, NEQ);

MAOK  61869-5(2011) "TpaHcdopmaTtopbl — uM3mepuTenbHble.  YacTb 5.
[ononHnTensHble TpeboBaHMA K €eMKOCTHbIM TpaHcdopmatopam” (IEC 61869-
5(2011) "Instrument transformers - Part 5: Additional requirements for capacitor
voltage transformers"”, NEQ)

6 BBAMEH COCT 1983-2001

UHbopmayuss 06 U3MEeHeHUsIX K HacmoswemMy cmaHOapmy rybnukyemcs 8
eXe200HOM UHOpMaUyUOHHOM yKasamerne "HauyuoHanbHble cmaHOapmsbl” (Mo
cocmosiHuio Ha 1 siHBaps mekyuje2o 200a), @ mekcm U3MeHeHUUl U Morpasok - 8
eXeMeCsIYHOM UHGopMayUuoHHOM ykazamere "HayuoHarnbHble cmaHOapmbi”. B
crlyyae rnepecMompa (3aMeHbl) Unu OMMEeHbl Hacmosweao cmaHOapma
coomeemcmeaytoujee ysedomneHue 6ydem onybruKOBaHO 8 EXEeMeCSYHOM
UHGhOPMayUOHHOM yKasamene "HayuoHarnbHble cma+dapmbl”.
Coomeemcmasyrowjasi uUHghopmayusi, yeedomreHue U meKcmbl pasmewjaromces
makxe 8 UHEopMayUoHHOU cucmeme obuje2o Monb308aHusi - Ha oghuyuanbHOM
calime ®edeparibHO20 a2eHmcmea [0 IMEeXHUYECKOMY peaynuposaHuro U
Memporoauu 8 cemu VIHmepHem (www.gost.ru)

1 ObnacTb NpUMeHeHWst

HacToswmi cTaHgapT pacnpoCcTpaHAETCs Ha 3NEeKTPOMArHUTHbIE Y eMKOCTHbIEe
TpaHcdopmaTopbl HanpskeHust (Aanee - TpaHcdopmaTopbl), NpeaHa3HaYeHHble
ONA NMPUMEHEHNS1 B 9MEKTPUYECKUX LiensX NepeMeHHoro Toka yactorton 50 unm 60
4 ¢ HOMUHanbHbIMK HanpsbxeHusiMn oT 0,23 o 750 kB BkMIOUUTENBHO C LENblo
nepefjayv curHana MamepuTenbHoli nHgopMauun npubopam M3MepeHus, 3aLmThl,
aBTOMaTUKW, CUrHammM3aumm 1 ynpaeneHusi, paspaboTaHHble nocne 1 sHeapsi 2016
r.

HononHuTenbHble TpeboBaHUs K OTAEMNbHbIM BUAAM TpaHCGOpMaTopoB B
CBSI3N CO CMeUMdMKON WX KOHCTPYKLUMWM WM HasHadeHus (Hanpumep, K
aHTVPE30HaHCHbIM TpaHcdopMaTopaM, NpeAHa3HaYeHHbIM AN YCTaHOBKWM B
KOMMNMEKTHbIX pacnpegenuTenbHbIX yCTponcTBax (KPY), nogpasHo
3KPaHMPOBaHHbLIX TOKONPOBOAaX, KOMOVHUPOBAHHLIM) U 3fIeMEHTaM KOHCTPYKLIAK
€MKOCTHbIX TpaHcdopmaTopoB Ana BY-cBA3uM ycTaHaBnuBalT B CTaHAapTax,
TEXHUYECKUX YCIIOBUSAX, JOTOBOPAX WM KOHTpaKkTax (Janee - AOKyMeHTauus) Ha
TpaHcdopMaTopbl KOHKPETHBIX TUMOB.

CTaHaapT He pacnpocTpaHseTca Ha nabopaTtopHble TpaHchopMaTopbl.

2 HopmatuBHbIe CCbINKH
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B HacTosiem cTaHOapTe  WCMOMb3OBaHbl  CCbIKM  Ha  criedyloume
MEeXrocyAapCTBEHHbIE N HALMOHanbHblE CTaHAapThI:

[OCT 2.601-2013 EpgwHas cuctemMa KOHCTPYKTOPCKOW [OKYMEHTaLuW.
3kcnnyaTau oHHble JOKYMEHTbI

[OCT 8.216-2011 TlocymapcTBeHHas cuctema obecrnevyeHus eauHcTBa
nsmepeHuin. TpaHcdopMaTopbl HanpsxeHns. MeToauka noBepku

[OCT 12.2.007.0-75 Cuctema ctaHgaptoB 6GesonacHocTu Tpyda. Msapenwvs
anekTpoTexHuyeckune. O6ume TpebosaHua GezonacHocTn

OCT 12.2.007.3-75 Cwuctema cTaHgapToB GesonacHocTM  Tpyada.
OneKkTpoTexHN4eckMe ycTporcTBa Ha HanpshkeHue cebiwe 1000 B. TpeboBaHusi
6e3onacHocTn

[OCT 12.3.019-80 Cuctema cTaHaapToB 6e3onacHocTu Tpyaa. McnbiTaHus un
n3mepeHus anektpudeckune. Obupe TpeboBaHna 6GesonacHOCTH

[OCT 15.001-881} Cuctema pa3paboOTKM M MOCTAHOBKM MPOAYKLUU Ha
Npon3BOACTBO. MPoAYyKLMS NPOV3BOACTBEHHO-TEXHUYECKOTO Ha3HaYeHUs!

1} B Poccuickon ®enepauum aencteyet FTOCT P 15.201-2000.

[OCT 15.309-98 CwucTtema pa3paboTKM M NOCTAaHOBKM NPOAYKLMM Ha
Npou3BOACTBO. VCMbITaHMs M Mpuemka BbliMyckaemon npoaykuuni. OCHOBHble
NOIOXEHNS

[OCT 27.003-90 HagexHocTb B TexHuke. CocTaB 1 obme npaBuna 3agaHuns
TpeboBaHUI MO HAOEKHOCTN

[OCT 721-77 CucTtembl 3neKTpocHabxeHus, cetu, VUCTOYHUKN,
npeo6pasoBaTenM W MPUEMHUKMA  3MEeKTpUdeckon aHeprun. HomuHanbHble
HanpsixeHus cebile 1000 B

[OCT 1516.2-97 3nekTpoobopyaoBaHMe U 3MEeKTPOYCTaHOBKM MepeMeHHOro
Toka Ha HanpsbkeHve 3 kB 1 Bbiwe. O6Lme MeTodbl UCMbITAHWIA 3NEKTPUYECKO
MPOYHOCTMN U30ALUN

[OCT 1516.3-96 OnekTpoobopynoBaHNe NEPEMEHHOTO TOKA Ha HaNPSHKEHWS OT
1 80 750 kB. TpeboBaHus K 3NeKTpU4ECKON NPOYHOCTU U30NALMK

[OCT 3484.1-88 TpaHcdopmaTopbl cunoBble. MeToabl 3MeKTPOMarHUTHbIX
ncnblTaHWA

[OCT 3484.2-88 TpaHcdopmMaTopbl CUroBble. MicnbiTaHWs Ha HarpeB

[OCT 3484.5-88 TpaHcdopmaTopbl cunoBble. McnbiTaHuss 6akoB  Ha
repMeTMYHOCTb

[OCT 6581-75 MaTepuansl 3neKTPOU3ONsALMOHHbIE Xuakue. MeToabl
3MEKTPUYECKUX UCTIbITAHUN

[OCT 8865-93 Cucrtemsbl 3AneKTpU4ecKom n3onauum. OueHka
HarpeBOCTOMKOCTM M Knaccudmkaums

[OCT 9920-89 (MAK 694-80, MOK 815-86) OnekTpoycTaHOBKM MEPEMEHHOro
TOKa Ha HanpsikeHue oT 3 o 750 kB. [inMHa nyTn yTeukn BHELUHEN n3onaumm

[OCT 10434-82 CoenuHeHUsi KOHTaKTHble arnekTpuyeckue. Knaccudwkauumst.
O6uwme TexHnyeckune TpeboBaHMst

[OCT 14192-96 MapkupoBKa rpy3os

[OCT 14254-96 Ctenexu 3awmThl, obecneunBaemblie obonoykamm (Kog IP)

[OCT 15150-69 MawmHbl, npubopbl W [ApyrMe TexHU4eckue usgenvs.
McnonHeHnss Ons  pasnuyHbIX KNMMaTUYecKux paroHoB. Kateropuu, ycrnoswust
aKCnnyaTauuW, XpaHeHWss W  TPaHCMOPTUPOBaHWSI B  4YacTW  BO3AENCTBUS
KImMMaTn4eckmx hakTopoB BHELLHEN cpeabl

[OCT 15543.1-89 MN3nenust anekTpoTtexHunyeckme. O6uwme TpeboBaHus B 4acTu
CTOMKOCTW K KNMMaTUYECKUM BHELLHUM BO3AENCTBYIOLMM hakTopam

[OCT 15581-80 KoHoeHcaTopbl CBA3M M OTOOpa MOLUHOCTU AN JMHWA
anekTponepenad

[OCT 16504-81 Cwctema rocyfapCTBEHHbIX WCMbITAHWA  NPOAYKLUW.
McnbiTaHust M KOHTponb  kavecTBa npoaykuuu. OCHOBHblE TEPMUHbI U
onpeaeneHns

[OCT 16962.1-89 (MOK 68-2-1-74) WNapenua anektpoTexHudyeckue. Metoabl
UCMbITAHWUA Ha YCTOWYMBOCTb K KIMMAaTWY4ECKUM BHELLHUM BO3ENCTBYHOLLMM
dakTopam

[OCT 16962.2-90 Wspernua anekTpoTexHuyeckue. MeToabl UCMbITaHWA Ha
CTOVKOCTb K MEXaHU4ECKMM BHELLHUM BO34EeNCTBYIOLLWMM hakTopam

[OCT 17516.1-90 N3penus anekTpoTexHudeckue. O6ume TpeboBaHus B YacTu
CTOVIKOCTM K MEXaHU4ECKMM BHELLHUM BO34EeNCTBYIOLLWMM hakTopam

[OCT 18425-73 Tapa TpaHCMOpTHas HanosHeHHas. MeTod ucnbiTaHWs Ha yaap
npv cBo60AHOM NageHun

[OCT 18685-73 TpaHcdopmatopbl TOKa W HanpsbkeHusi. TepMuHbl U
onpeaeneHus

[OCT 19880-74!' 3nekTpoTexHuka. OCHOBHblE MOHATUS. TEPMUHbI 1
onpeaeneHns

1} B Poccuiickon degepauuv aercteyet FOCT P 52002-2003.

FOCT 20074-831' O3nektpooGopynoBaHue W 3rekTpoycTaHoBku. MeTog
13MEpPEHNS XapaKTEPUCTVK YaCTUYHBIX Pa3psifioB

1} B Poccuiickon ®egepauuv gericteyet FOCT P 55191-2012.

[OCT 20690-75 3nekTpoobopynoBaHWE NEPEMEHHOT0 ToKa Ha HampshkeHve
750 kB. TpeboBaHus K 3NeKTPUYECKON NPOYHOCTH U30NALMK

[OCT 21130-75 W3penusa anekTpoTexHuyeckue. 3axumbl 3asemnsioume u
3HaKK 3a3emneHusi. KoHCTpyKuus u pasmepbl

[OCT 22756-77 (MOK 722-86) TpaHcdopMaTopbl (CUMOBbIE M HAMNPSHKEHUST) U
peakTopbl. MeToabl UCMbITAHWI 3NEKTPUYECKON MPOYHOCTM M3OMSLNUM

[OCT 23216-78 WN3penus 3MEeKTPOTEXHUYECKUE., XpaHeHwe,
TpaHCNOPTUPOBaHME, BPEMEHHAs MPOTMBOKOPPO3WOHHAsi 3alyTa, YnakoBKa.
O6uwme TpeboBaHNA U METOAbI UCMbITaHWI

[OCT 32144-2013 3nekTpuyeckasi aHeprusi. COBMECTUMOCTb TEXHUYECKUX
CPEeAcTB  arneKTpoMarHutHasi. Hopmbl KayecTBa 3neKTpU4ecKoW JHeprum B
cucTemMax anekTpocHabxeHUs o6LLIero Ha3HaueHVst

Mpumeyanue - Mpyu NONb30BaHMM HACTOSILWM CTaHOAPTOM LienecoobpasHo
NpoBepuUTb AENCTBME CCHINIOYHbIX CTAaHAAPTOB B WHGOPMALMOHHOW cucTeme
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obLero nomnb3oBaHMa - Ha odmumansHoM cante PeaepanbHOrO areHTCTBa Mo
TEXHUYECKOMY PEryrnvpoBaHWio N MEeTPororun B ceTi IHTEpHET 1 Mo exerofHoMy
MHOPMaLMOHHOMY  ykasaTeno  "HauuoHanbHble — cTaHgapTbl",  KOTOpbIN
onybrnmMKoBaH MO COCTOSIHUIO Ha 1 siHBapsl Tekywwero roga, W Mo BbiMyckam
eXeMeCAYHOro MHOPMaLIMOHHOMO YykasaTens “"HauuoHanbHble cTaHaapThl” 3a
Tekyumin roa. Ecnv cCbINMOYHbI  CTaHOapT 3aMeHeH (M3MeHeH), To npwu
NoMb30BaHWM HACTOSILLMM CTaHAAPTOM CriefyeT pyKOBOACTBOBATLCS 3aMEHSIOLLM
(M3MeHeHHbIM) cTaHAapToM. Ecnmn cCbINoYHbI CTaHAapT OTMeHeH 6e3 3aMeHbl, To
MOMoXeHVe, B KOTOPOM [aHa CCbifika Ha Hero, NPUMEHsIeTCs B 4acTu, He
3aTparuBatoLLelt 3Ty CCbInKy.

3 TepMuHbBI, onpeaeneHns U CoOKpalleHus

B HacTosilem cTtaHaapTe npumeHeHbl TepMuHbl Mo FTOCT 3484.1, TOCT 16504
[OCT 18685, TOCT 19880, a Takxke creaylowme TEPMUHbI C COOTBETCTBYHOLLMMMN
onpeaeneHnaMu.

3.1 O6wue TepM1HbI M onpeaeneHus

3.1.1 aHMpe30oHaHCHbIN TpaHcdopmatop: TpaHcdopmaTop, YCTONYMBO
paboTatoLLyii MpU HarImM4MM B CETU heppopPE3OHAHCHbBIX SBMEHNI.

3.1.2 1pexdrasHas rpynna ogHodpa3HbIX TpaHcd opmaTopoB: Mpynna us Tpex
ofiHoha3HbIX TpaHCopPMaToOpPOB, ANEKTPUYECKU COeAMHEHHbIX Mexay cobol no
onpeaeneHHomn cxeme.

3.1.3 HOMUHanbHbIN KO3 buuMeHT HanpsxkeHus: KoaddwmuneHT, Ha
KOTOpbIN CrnegyeT YMHOXaTb HOMUHamNbHOE NEepBUYHOE HampsikeHue, YTobbl HauTU
MakCMMaribHOe HanpsbkeHWe, npu KOTOPOM TpaHcdopMaTop COOTBETCTBYET
TpeboBaHMsIM MO HarpeBy B TeYeHMe YCTaHOBMEHHOTO BPEMEHW WU Mo Kraccy
TOYHOCTU.

3.1.4ucnbiTaHe AnNAa  yiBepxAeHuMAa Tuna: Bug  rocyaapcTBeHHOro
METPOIIOrMYECKOr0  KOHTPOMNsl  BHOBb  pa3paboTaHHoro  TpaHcdopmaTtopa,
NpoBOAMMOrO B Liensx obecrneyeHus eQvHCTBA M3MEPEHWI, YTBEpXOeHWs Tuna
TpaHcdopMaTopa M 3aHeceHust ero B [OcCydapCTBEHHbIN peecTp CpeacTs
N3MEPEHUI.

3. 1. 5nonoxurensHas KOMMeHcaums yrnoson norpeLwHoc™
TpaHccpopmartopa: MOBOPOT  BEKTOpPa MEPBMYHOrO  (PasHOMO  HarnpshKeHus
OTHOCWTENBHO BEKTOPa BTOPUYHOTO (PA3HOTO HAMpsHKeHUss MO HampasfieHWo
LBWKEHSi YaCOBOM CTPESTKM Ha HEKOTOPLIN Yrofl.

3 . 1. 6 opuuatenbHas KOoMneHcaumsa yrnosown norpeLwHoc™
TpaHcdopmaTopa: MOBOPOT BEKTOpA MEPBUYHOTO  (PA3HOrO  HAMPSPKEHMSI
OTHOCUTENBHO BEKTOpa BTOPUYHOTO (ha3HOro HamnpspkeHWst NPOTWUB HanpaBreHus
[OBVKEHVSA YaCcOBOW CTPESIKM Ha HEKOTOPbIN Yror.

3.1.7 Harpyska mna |: Harpyska ¢ koadxuumeHTom MowHocTtn (cos ¥) ot 0,5
no1.

3.1.8 Harpy3ka mna ll: Harpy3ska c koadpdmumeHTom moLHocTu (cos #) 0,8.

3.2 TepMuHbI 1 onpeaeneHUs, OTHOCALMECH K
3J1IeKTPOMArHUTHbIM ra3oHanoJIHeHHbIM TpaHcopMaTopam

3.2.1 HOMMHanbHOe AaBneHue: [laBrieHve, NpvBeaeHHOe K CTaHOapTHbIM
aTmocdepHbIM ycrnoBusim (Temnepatypa nnoc 20°C, gasnenve 101,3 kla), po
KOTOPOro TpaHcopMaTop 3anofHseTcs nepes BBOAOM B 3KCMIyaTauumio.

3.2.2 paBneHue curHanusauum: [asreqve, npuvBegeHHoe K CTaHOapTHbIM
aTMocdepHbIM ycrnoBusM (Temnepatypa nmtoc 20°C, gasnenvie 101,3 klMa), npu
KOTOPOM MOXET BbITb NOAAH NPEAOCTEPEratoLLMiA CUrHar.

3.2.3 MMHUManbHoe paboyee paBneHue: [laBrneHve, NpUBELOEHHOE K
cTaHOapTHbIM aTMocdepHbIM ycroBuaM (Temnepatypa nnoc 20°C, nasneHue
101,3 «la), nMpu KOTOPOM M Bbllle KOTOPOTO COXPaHATCS HOPMUPOBAHHbIE
XapaKkTepUCTMKMN 3NIEKTPUHECKON NMPOYHOCTM U30NALMN TpaHcdopmaTopa.

3.2.43awmTa OT Ype3MEepHOro yBeNIMYEeHUA [AaBneHus: YCTPOWCTBO,
npefHasHa4YeHHoe [Ans OrpaHWYeHUst OMAacHbIX W3BLITOYHbIX AABMEHWA BHYTPU
TpaHcdopmartopa.

3.2.5abcontotHaA cKkopocTb YTeuku: KormmyecTBO rasa, BbITEKLIEro 3a

eAVHULY BpeMeHu, BbipaxeHHoe B Ma*m3 /c.

3.2.6 oTHOCUTENbHasA CKOPOCTL yTeuku: OTHOLUeHMe abConTHOW CKOPOCTU
yTeykn Kk obLlemMy KOrmMyecTBy rasa B M3MeEpUTENbHOM TpaHcdopmaTtope npwu
HOMWHarNbLHOM AABMEHWUM HanonHeHUs (UM NNOTHOCTH). BbipaxaeTcs B NpoLieHTax
B rog.

3.3 TepmuHbI 1 onpeaeneHns, OTHOCALLMECHA K €MKOCTHbIM
TpaHcchopmaTopam

3.3.1KoHAeHcaTop BbLICOKOrO HanpsXXeHUsi (eMKOCTHOro penurens
HanpsokeHus): KoHgeHcaTop, nopdknioyaembii  MeXdy BblBOAOM — BbICOKOrO
HanpshkeHNs1 1 BbIBOAOM MPOMEXYTOYHOMO HanpsPKeHWs eMKOCTHOTO AenuTens
HanpseHws.
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3.3.2 KOHAEeHCaTOp NPOMEXYTOYHOIO HanpsXKeHUs1 (e MKOCTHOro Aenutens
HanpsikeHus): KoHaeHcaTop, noakmniodaemblil Mexay BbIBOAaMU NPOMEXKYTOHHOrO
1 HWU3KOTO HanpshKeHWs1 EMKOCTHOTO [ENUTENs HanpshKeHMs!.

3.3.3BbIBOA MPOMEXYTOYHOIO HanpsiXkeHUsi (€MKOCTHOro penutens
HanpsixkeHus): BbiBoa, npegHasHaveHHbIVi ANS COEAMHEHWS! C MPOMEXYTOYHBIM
KOHTYpOM, Hanpumep, 3MEKTPOMAarHUTHBIM ~ YCTPOUCTBOM ~ €MKOCTHOrO
TpaHcdopmaTopa.

3.3.4 BbIBOA, HM3KOro HamnpsikeHUsi eMKOCTHOTO AeNUTensl HanpshkeHus:
BbiBoa, npeaHa3HauyeHHbI Ansi COeAMHEHUsI C 3emrelt Hanpsiylo nmbo uepes
HUYTOXHO Marioe CONpOTUBIEHWE AMNS 4acTOTbl CETU.

B emKOCTHOM Aenutene HanpsbkeHUst [aHHbli  BbIBOL COEAMHSIIOT  C
YCTPOWCTBOM MPUCOEAMHEHUS AN Mepefadn BbICOKOYACTOTHLIX CUrHanoB Mo
nposogam J13M.

3.3.5ko3adppuumneHT TpaHchopMaumMm no HanpsikeHUo (€MKOCTHOro
penutensa HanpsbkeHus): KoadpdmuneHT TpaHcdopMaumum no  HanpshkeHWto,
NPUMEHUMbIA K EeMKOCTHOMY [JerMTernito  HanpsikeHusi, K MPOMEXyTOYHOMY
HanpsKeHWo Pa3oMKHYTON Lienu.

MpumeyaHne 1 - [aHHbln  KO3(XPUUMEHT paBeH CymMMe eMKocTen
KOHAEHCATOPOB  BbLICOKOTrO ~ HAMpshKeHUs W MPOMEXYTOYHOTO  HanpshkeHus,
NoAeneHHon Ha eMKOCTb KoHAeHcaTopa BbICOKOIO HanpshkeHus:

(Cy +CoWC =Ep.
Mpumevanne 2 - Z; n Cy cogepxaT napasuTHbIE €MKOCTM, KOTOpble, Kak
npaBwsio, NpeHebpexvIMo marbl.

3 . 3 . 6 aneKTpomarHuTHoe YCTPOWCTBO: KomnoHeHT €MKOCTHOro
TpaHcdgopMaTopa, NoAKMoYaeMbIi MEXAY BbIBOAOM MPOMEXYTOUYHOTO HaNPsBKEHWSI
1 BblBOAOM 3a3eMIIEHVSI E€MKOCTHOrO [ENnUTEenst HanpsbkeHns (Mnu Hamnpsimyo
COEAMHSIEMbI C 3eMreil, eCrM WUCMONb3yeTCs YCTPOWCTBO CBA3M - HOCUTENb
HecyLle 4acToTbl) M MOJAlOWMIA BTOPUYHOE HanpsbkeHWe Ha W3MepuTernbHble
npuBopbl U CUCTEMbI 3aLLMTHI.

MpumeyaHue - OBbLIYHO 3MEKTPOMArHATHOE YCTPOWCTBO BKMOYaeT B cebsi
TpaHcdopmaTop A MOHWKEHUST MPOMEXYTOYHOTO HanpsbkeHust Ao Tpebyemoro
3HaYEHWs1 HaNpsPKEHWst BTOPUYHOM LiENW U KOMMEHCUPYIOLLMIA peaKTop.

3.4 CokpalieHus

B HacTosiLeM cTaHaapTe UCMOsb30BaHbl CIEAYIOLLIME COKPALLEHNS:

K - Ko3(hdMUMEHT TpaHchopMaLuy No HanpsPKEHUIO eMKOCTHOTO AenuTens
HanpsPKeHNs:;

K Hon - HOMUHArbHBI KO3(MLIVEHT TpaHchopMaLm;
SHon - HOMUHANbHAA MOLLHOCTb;

C] - eMKOCTb KOHAEHcaTopa BbICOKOrO HarpshkeHWsi (EMKOCTHOTO AenuTens
HanpshxeHus);

Cz - EeMKOCTb KOHAeHCaTopa MpOMEXYyTOYHOro HanpsXxeHus (eMKOCTHOI’O
penvtens Harlpﬂ)KeHVIﬂ);

Fyr - HOMUHATbHBIN KOSPUUMEHT HANPSHKEHNS;

/] - peicTByloLLEe HAaNPsHKEHNe NepBUYHON OBMOTKY;

Ui kone - HOMVHAmbHOE HanpshkeHue nepBuYHoi 06 MOTKY;
/5 - peiicTByloOLLEE HANpPsHKEHNE BTOPUYHOI 0BMOTKY;

U moss - HOMUHAmNBHOE HanpsXeHUe BTOPUYHOM 0BMOTKY;

Uﬂ_p - HanbonbLiee paboyee HanpsHKEHVE.

4 Knaccudmkauus

4.1 TpaHccdopmaTtopbl noapasaensloT Mo  CreAylolyM  OCHOBHbIM
npu3Hakam.

411 Mo poay YycTaHOBKM (KaTeropuy pasMelleHns U KIMMaTu4eckoMy
ncnonHeHuto) no FOCT 15150.

Mpy pasmeLLeHnn TpaHCGOPMATOPOB BHYTPY 0GOMOYEK KOMMMEKTHBIX U3AEnUiA
KaTeropuu pasmeLLEeHst AOIMKHBI COOTBETCTBOBATL yKasaHHbIM B Tabnmue 1.
Tabmmua 1 - KaTteropun pasmelleHns TpaHcqopMaTopoB, YCTaHOBMEHHbIX BHYTPU
060r104eK KOMNMEKTHBIX U3AENnii
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XapakTtepucTuka cpenbl || Kateropus pasmelueHns no FOCT 15150
BHYTpM 0005104KN

1 2 3 4 5
[a3oBas cpeda, || - - 4 - -
M30MnMpoBaHHas oT
HapyXHoro BO3ayxa, WM
»vgkas cpega
[a3oBas cpena, He || 2 2 wwm| 3 4 5 wnm
M30nMpoBaHHas oT 2.1 5.1
HapyHoro Bo3ayxa

4.1.2 Mo uncny das.

4.1.3 Mo HanMumMio UnNn OTCYTCTBMIO 3a3eMrieHns BbIBOAA X NepBUYHON OOMOTKM.
4.1.4 Mo npuHUMNY AeicTBus.

4.1.5 Mo uucny cTyneHei TpaHcdopMaLmuu.

4.1.6 lNo Bmay msonauuu.

4.1.7 Mo 0cOBEHHOCTSIM KOHCTPYKTUBHOIO UCTOIHEHWSI.

OcCHOBHble Mpu3HakuM TpaHcopMaTopoB U UX OBO3HAYeHUs npuBeaeHbl B
Tabnmuax 2 n 3.
Tabrmua 2 - OCHOBHble MPU3HAKM TpaHCGOPMATOPOB MO  KOHCTPYKTUBHOMY
MCMOIHEHMIO N MX 0603HaYeHns

KOHCTPYKTMBHOE MCMOSIHEHWE TpaHCGopMaTopoB YcroBHoe
obo3HayeHne
3azemnsemblii 3

He3azemnsiemblii -

OpHogasHbIN (0]

TpexdasHbli T

OneKTPOMarHUTHBbIN -

OneKTPOMarHUTHbI KackaaHbIN K

C eMKOCTHbIM Aenutenem 0E

TpexdpasHblii ¢ OONONHUTENbHBIMU O6MoTkamu ans || U
KOHTPONS n3onsauum cetu

TpexdasHblii ¢ KOMMAEHCALNOHHBIMY OGMOTKaMM K
3alwyieHHoe UCnonHeHre 3
BoposaumiieHHoe ucnosnHeHve B
epmeTnyHOE UcnonHeHve r
C BCTPOEHHbIM NpegoxpaHuTenemM n
AHTUpE3oHaHCHas KOHCTPYKLNA A

Tabmmua 3 - OCHOBHble MpW3HakWM TpaHcopMaTopoB MO BWAY MU3OMNAUMM U KX
obo3HaveHns
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Bua vsonauum YcnosHoe
obo3HayeHve

Bo3ayLHo-6ymaxHas (o}

Jlutas n

3anunTtas GUTYMHbIM KOMMNayHAO0M K

C dapchopoBOIi NOKPLILLKOM &b

MacnsiHas M

[a3oBas r
MonumepHas n

5 OcHOBHbIe NnapameTpbl

5.1  TpaHccopmatopam  (BTOpUYHbIM ~ OOMOTKaM  TpaHcdopMaTopoB),
npefHasHa4YeHHbIM [ns U3MepeHusi, criedyeT npucBavBaTb Kracchbl TOYHOCTY,
Bblbypaemsble u3 psga: 0,1; 0,2; 0,5; 1,0; 3,0.

TpaHcdopmaTopam (BTOPUYHBIM obmoTkam TpaHcdopmaTopos),

npegHasHaveHHbIM Ana 3awmTbil), cregyet npuceavBath Knacchbl TouHocTu 3P
nm 6P.

1} 3pecb v paree nog CrioBom "saumTa' nogpasymMeBaeTcsi  3aumTa,
ynpaBrieHue, aBToMaTyvika, CUrHanuaauus.

TpaHcdopmaTopam (BTOPUYHLIM 0BMOTKaM TpaHCGopMaTopoB) NpUcCBauBaoT
OOWMH UMM HECKOMbKO KIacCoB TOYHOCTM B 3aBMCUMOCTM OT HOMMUHAIbHbIX
MOLLHOCTEW W Ha3Ha4eHus1.

KoHKpeTHble Knaccbl TOMHOCTW CrefyeT yCcTaHaBrMBaTb B AOKYMEHTaUMW Ha
TpaHCGopMaTOPbl KOHKPETHBIX TUMOB.

Mpumeyanue - [Ona TpexdasHblx TpaHcdopMaTopoB € AByMsi M Gonee
BTOPWYHBIMM OOMOTKamM Knaccbl TOYHOCTM YCTaHaBNMBAIOTCA TOMbKO AJA
OCHOBHbIX BTOPUYHbIX 06MOTOK. [Ansi ogHOa3HbIX TpaHCGopMaTopoB C ABYMSI U
6onee BTOPUYHBbIMU OOMOTKaMM KnacCbl TOMHOCTW YCTaHaBfMBalOTCH ANst BCEX
BTOPUYHbIX OBMOTOK, MpUYeM Ans LONOSHUTENbHON BTOPUYHOW OBMOTKM Knacc
TOYHOCTU A0SMKeH ObITh 3P unm 6P.

5.2 HomyHanbHble MOLWHOCTU TpaHcdopMaTopoB (06MOTOK TpaHcopMaTopoB)
Ansa noboro knacca TOMHOCTM Npu koaddpuumeHTe mMolHocTu (cos #) ot 0,5 o 1
ansa Harpysku Tuna I 1,0; 2,5; 5,0; 10, 15, 20 B-A.

HomuHanbHble MOLUHOCTU TpaHcdopmaTopoB (0OMOTOK TpaHcopmMaTopoB)
ans nmoboro knacca TOMHOCTU NpU ko3dpULLMEHTE MOLLHOCTM (COS ') aKTUBHO-
MHAOYKTMBHOM Harpysku 0,8 ansa Harpysku Tuna lI: 10; 15; 20; 25; 30; 45; 50; 75; 100;
150; 200; 300; 400; 500; 600; 800; 1000; 1200 B-A.

Mpumeyanue - Ons gaHHoro TpaHcdhopmatopa npu yCrnoBuM, YTO OOHO U3
3HAYeHWIA HOMUHAINbHOW MOLLHOCTU CTaHO4apTHOE W OTHOCUTCSt K CTaHAapTHOMY
Krfaccy TOYHOCTW, AOMYCKalTCA [Apyreé HOMWHasrbHble 3HAYeHWs MOLLHOCTM,
KOTOpble MOTyT GbiTb HECTaHAAPTHLIMW 3HAYEHUSIMU, HO OTHOCSILLUMUCS K APYrUM
Kraccam TOYHOCTW.

KoHKpeTHble 3Ha4eHUs HOMMHarbHBIX MOLLHOCTEN TpaHcdopmaTopoB (06MOTOK
TpaHcGopMaTopoB) ANst BCEX KMacCOB TOYHOCTM yCTaHaBMMBAOT B OKYMEHTaLMK
Ha TpaHcdopmaTopbl KOHKPETHBIX TUMOB.

[na TpaHcdopmaTtopoB ¢ ABYMS U Gornee BTOPUYHBIMU OGMOTKaMU 3HaYeHust
HOMMHarbHbIX MOLLUHOCTEN YKa3blBalOTCS A1 KO0 BTOPUYHON 0OMOTKM.

Mo TpeBoBaHuo NOTpebuTens AOMycKaloTCsl APYrie HOMUHamNbHbIE 3HAYEHUs!
MOLLHOCTH.

5.3 MpeaenbHble MOLHOCTU TpaHcHopMaTopoB crieayeT BbiGupaTh 13 paaa: 25;
50; 80; 100; 160; 250; 400; 630; 1000; 1600; 2000; 2500 B-A.

KoHKpeTHble 3HaveHus npeferibHblX MOLLHOCTEN criedyeT ycTaHaBnmBaTb B
[OKYMEHTaLWUW Ha TpaHCGopMaTOpbl KOHKPETHBIX TUMOB.

54 3a HOMMWHamnbHble MOLIHOCTA MHOrOOBMOTOYHBLIX TpaHcdopMaTopos
NPUHAMAIOT CYMMapHble MOLLUHOCTU OCHOBHBIX W [OMOMHATENbHBIX BTOPUYHBIX
06MOTOK.

Mpw Harpyske ogHodasHoro TpaHcgopmaTopa ¢ ABymMs 1 Gonee BTOPUYHBLIMU
obmoTkamu 40 NpeaensHOM MOLLHOCTM OCHOBHasi (OCHOBHbIE) BTOpUYHasi 06MoTka
[omkHa BblTb HarpyeHa 40 MOLLUHOCTU, PaBHOW pa3HOCTU NpeaesibHON MOLLHOCTU
N HOMVHarbHOW MOLLHOCTW [OMOSHUTENBbHON BTOPUYHOW OBMOTKM. Mpu Hanmymm
AByX n 6onee OCHOBHbIX BTOPUYHbIX OOMOTOK, paboTaloumx OfHOBPEMEHHO,
pacnpeferneHe MOLHOCTY Harpy3kv Mexay oGMoTKaMu crieayeT ycTaHaBnvBaTh B
[OKYMEHTaLWUW Ha TpaHCGopMaTOpbl KOHKPETHBIX TUMOB.

Ona  TpexdasHblx TpaHcOpMaToOpoB 3a HOMMHambHble W  npefderbHble
MOLLHOCTM NPUHUMALOT TpexdiasHble MOLLHOCTU.



55 HomuHambHble  HanmpshkeHWs  NepBMYHbIX ~ OOMOTOK  OAHOMA3HbLIX
TpaHcdopMaTopos, BKITIOY@EMbIX mMexay dazamm, 7] TpexdasHbiX
TpaHcdopMaTopoB Ha HanpsbkeHve go 1000 B gomkHbl 6b1Tb 220, 380, 660 1 1000
B.

Mo cormacoBaHuio Cc  noTpebuTenem  [OMYCKaeTCsi  U3rOTOBMIEHME
TpaHcdopmaTopoB ¢ HanpsbkeHnem 230, 400 v 690 B.

HoMmuHanbHble HanmpskeHUst NEepBUMYHLIX OOMOTOK TpaHCcdopMaTopoB Ha
HanpsixeHne 6onee 1000 B formkHbI COOTBETCTBOBAThL yKa3aHHbIM B Tabnmuax 4 n
5.

3HaueHVs  HanpsbkeHWs  criedyeT  ykasbiBaTb B JOKyMEHTauuuM  Ha
TpaHcdopMaTopbl KOHKPETHbBIX TUMOB.

HomuHanbHoe HanpsikeHue nepBUMYHON OBMOTKM O4HOMA3HOrO 3a3eMIIsieMoro
TpaHcdopMaTopa, NOAKMOYEHHOrO Mexay dha3on 1 3eMrent Unu Mexay HelTparnbio

CUCTEMbI 1 3eMIel, JOIMKHO ObITb B ﬁ pa3 MeHbLLe yka3aHHoro B Tabmmuax 4 n 5.

B TexHn4ecku 0BGOCHOBaHHLIX Crydasix, MO COrMACOBaHWMIO C MOTpeGUTEneMm,
[onyckaeTcs W3roTaBnmBaTh TpaHcopmaTopbl C MEPBUYHBIM - HaMpsKeHUEM,
oTNMYaoWLMMCS OT yKadaHHoro B Tabmmuax 4 n 5.

5.6 HomuHanbHble HampsKeHWs OCHOBHBIX BTOPWYHBLIX OBMOTOK  ANs
oaHOasHbIX TpaHCAOPMaToOpPOB, BKMHOYAEMbIX Ha HanpsikeHne Mexagy dasamu:
100, 110, 120, 127, 200, 220 n 230 B.

Ona  opHodasHbIX — 3a3eMrisieMbiX  TpaHCGOPMaToOpoB  BCEX  KIaccoB
HanpskeHW, NpefHa3HayYeHHbIX ANA MOAKMoYeHns mexay dasoii u 3emnei B
TpexdpasHblX cucTemMax, [[e HOMUHanbHOE HanpshkeHWe MNepBUYHON OBMOTKM

npeacTasnseT coBoi uMCro, MoferneHHoe Ha /3, HOMMHarbHOe HanpsikeHne
BTOPUYHON OGMOTKU AOIKHO GblTb PaBHO OHOMY W3 BbILLEYNOMSIHYTbIX 3HAYEHWIA,

noaeneHHomy Ha /3 .
Tabnuua 4 - HomvHanbHble HanpskeHUst NEPBUYHBIX 0GMOTOK

Knacc HanpsbkeHuss no [OCT || HomuHanbHOoe HanpskeHne nepBUYHOWM

1516.1 M [OCT 1516.3 0BMOTKMN ona ofHOa3HbIX
He3azemrisiemMblX n TpexdiasHbix
TpaHcdopmaTopos, kB

3 3;3,15; 3,3

6 5; 6; 6,3; 6,6; 6,9

10 10; 10,5; 11

15 13,8; 15; 15,75; 16

20 18, 20, 22

24 24

27 27,275

35 33, 35, 36

Tabmmua 5 - HomuHanbHoe HanpshkeHue nepBUYHOM OOMOTKM Ansi ogHOGAa3HbIX
3a3eMsseMbIX TpaHCopMaTopoB

Knacc HanpsbkeHnss no[OCT || HomuHanbHoe HanpsikeHue nepBUYHON
1516.1 M FOCT 1516.3 0BMOTKM AN 0gHOa3HbIX 3a3eMIISIEMbIX
TpaHCopMaToOpPOB, BKIOYAEMbIX MexXay
chasoii 1 3emnent, kKB

110 110
150 150
220 220
330 330
500 500

750 750
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5.7 HoMmuHanbHble HanpPsKeHWs OOMOMHUTENbHBIX  BTOPUYHBIX  OBMOTOK
npvBeaeHsl B Tabnmue 6.

Tabnmua 6 - HomyHanbHble HanpsikeHUst 4ONONHUTENbHBIX BTOPUYHBIX 0OMOTOK

PekomeHayemble 3Ha4eHus), B AnbTepHaTuBHbIe 3Ha4YeHus, B
100* 110* 120* 200* 220* 230*
100 11 120 200 220 230

fm
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* HanpspreHus ans ogHoghasHbix TpaHcdopmMaTopoB, paboTatolwmx B CETSIX C
3a3eMIeHHON HenTpanbo

Mpu  uMcnonb3oBaHWM  anbTepPHATUBHBIX — 3HAYEHWN  criedyeT  MpUHATb
[OOMNONMHUTENbHBIE MEPbI NPESOCTOPOXHOCTM ANns o6ecneyeHnst 6esonacHoCcTy.

5.8 HomuHanbHoe BTOpUYHOE  fMHEMHOE  HanpsbkeHWe  TpexdiasHbIX
TpaHCcGopMaTopoB wnn  TpexdpasHbiX rpynn  ogHoda3HbIX TpaHcdopmMaTopos
knaccoB Hanpskenus 3-35 kB pgomkHo 6biTe 100, 110, 120, 127, 200, 220 1 230 B,
a as3Hoe HOMUHarMbHOE HanpsbkeHne [OIKHO OblTb paBHO OfHOMY U3

BbILLEYNOMAHYTbIX 3HaYeHuN, nopgeneHHoMy Ha \.@

5.9 HomuHanbHas YyacToTa HanpshkeHUsl NuTatolen ceTu aorpkHa 6biTe 50 nm
60 'u. KayecTtso HanpsbkeHns - no FOCT 32144.

510 Cxembl W rpynnbl COEAWHEHUA MEPBUYHBIX W BTOPUYHBIX OOMOTOK
TpaHcdopMaTopOB AOIPKHBI COOTBETCTBOBATL ykasaHHbIM B Tabnmuax 7-15.

CxeMmbl AN aHTUPE30HaHCHbIX TpaHCoPMaToOPOB AOMKHbLI ObiTh NPMBEAEHbI B
[OKYMEHTaLWM Ha TpaHCGopMaTopbl KOHKPETHBIX TUMOB.

MpumMeyaHue - B TexHWYeckon AOKyMeHTauun JonyckatloTcs 0b03HaveHns: ¥
BMECTO <Y, ¥, BMecTo ¢, I BmecTo W 1 Z BMecTo 7.

Tabrmua 7 - CxemMbl M [pynnbl  COEAMHEHWA OOBMOTOK  OfHOGA3HbBIX
OBYX06GMOTOUYHbIX TpaHchopmaTopoB

Cxema coeauHenus || Ouarpamma BekTtopoB JMC || YcrnosHoe
o6MOoTKM 06MOTKM obo3HaveHne
nepBUYHOW BTOPUYHOW nepBUYHOW BTOPUYHOW
A X 2 X A = 1/1-0
x x
Tabrmua 8 - Cxembl UM [pynnbl  COEAMHEHWA OOMOTOK  OfHOGIA3HbIX

TPEXOOMOTOYHbLIX ~ TPAHCOPMATOPOB C  [ABYMS  OCHOBHbIMW  BTOPWUYHBIMU
obmoTkamu
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Cxema coeJuHeHNs1 OGMOTKMN [Ounarpamma Bektopos 3[JC o6MOTKM YcnoBHoe
obo3HaveHne
NEpPBUYHON || BTOPUYHOW || BTOPUYHOW || MEPBUYHONM || BTOPUYHOW || BTOPUYHOM
OCHOBHOM OCHOBHOM OCHOBHOM OCHOBHOM
1 2 1 2
A X 4 X a X A ay 1/1/1-0-0
X Xy
Tabrmua 9 - Cxembl W [pynnbl  COEAMHEHWA OBMOTOK  OOHOGA3HbIX
TPEXOBMOTOUHBIX TPaHCOPMATOPOB C OCHOBHOW U AOMNOMHATENbHON BTOPUYHBIMM
obMoTkammn
Cxema coenHeHns 06MOTKMN Ounarpamma BekTopoB 3[JC o6MOTKM YcnoBHoe
0603HaveHre
NEepBUYHON || BTOPWUYHOW || BTOPUYHOM NEePBUYHON || BTOPUYHOW || BTOPUYHOWN
OCHOBHOW [OMONMHUTENbHOM OCHOBHOW [0NONHW-
TenbHom
A X a x a X A a a, 1/1/1-0-0
x X X,
Tabrmua 10 - Cxembl W [pynnbl  COeAWHEHWA OOMOTOK  opHOGA3HbIX

L<IeTI::IpeXOﬁMOTO“IHI:;IX Tpchd)opmaTopOB C ABYMsA OCHOBHbIMWU U ,El,OI'IOl'IHVITeJ'IbHOIZ

BTOPWUYHbLIMUK 06

MOTKaMu

Cxema coeauHeHns 06MOTKM Ownarpamma BekTopoB OC 06MOTKM YcrnoBHoe
obo3HaveHve
NEPBUYHOW || BTOPUYHOW || BTOPUYHOW || BTOPUYHOW || nepBud- || BTOPUYHOW || BTOPUYHOWM || BTOPUYHOM
OCHOBHOMN OCHOBHOWN [OMNOsHU- HOM OCHOBHOM OCHOBHOWN [OMNOnHW-
1 2 TenbHowm 1 2 TernbHow
A X a x a x a X A ay ay a, 1/1/1/1-0-0-0-
0
X X4 Xy Xa

MpymeyaHwe - Mo TpebGoBaHMIo 3akasynka YMCIIO BTOPUYHBIX OBGMOTOK MOXET GbiTh YBENUYEHO.

Tabrmua 11

- Cxembl

u  rpynnbi

[BYX0OMOTOUHbIX TpaHcopMaTopoB

coeauHeHun

obmoTok

TpexdasHbIx




Cxema coeuHeHust oomoTkn || Ouarpamma  BektopoB  J[C || YcrnosHoe
0bMOoTKM obo3HayeHne
nepBUYHOW BTOPUYHOW nepBUYHOM BTOPUYHOMN
0 ABGC o abc B b Y/Y'O
I 3? E A c : ’
Xy Z X ¥y z
A B C o a b c B b Y /\'.(_0
A o a c
XY 2 X y z
X A B C oa b c A ] a\/c V/V'U‘
\B/ b
Tabrmua 12 - CxeMbl W [pynnbl  COEAMHEHUA OBMOTOK  TpexdiasHblX
ABYXOOMOTOYHbBIX TPaHCOPMaTOPOB C MOSIOKUTENBHON KOMMEHCAL e YriioBow
MorpeLLHoCTH
Cxema coefuHeHUst 0OMOTKM Ovarpamma  BektopoB  JAC || YcnosHoe
06MOoTKM obo3HaueHne
nepBUYHON BTOPWUYHOW nepBUYHON BTOPUYHOW
A B C o abc B b -0
. & Z/¥
Ay
A
a [
By
x| |z c
x| Yq) Z4 L
Ay By|Cy
Tabrmua 13 - Cxema w rpynma COeAMHeHUA OBMOTOK — TpexdiasHblX

[BYXOBMOTOUHbIX TPaHCHOPMaTOPOB C OTpULLATENbHOM KOMMEHCaLUWen YrioBom

NOrpeLHoCTHN




Cxema coeJuHeHNs1 OGMOTKMN Ouarpamma  BektopoB  J[1C || YcrnoeHoe
06MOTKM o6o3Ha4eHve
nepBUYHOW BTOPUYHON nepBUYHON BTOPUYHOW
ABC 0oabc B b Z/¥-0
A
& .
By a c
xlvlz A
Xy z
X3 Y| Zy
Al By €y
Tabrmua 14 - CxeMbl W [pynnbl  COEAMHEHUA OBMOTOK  TpexdiasHblX

TPEXOOMOTOYHbBIX TPAHCHOPMATOPOB C OCHOBHOMN U AOMOMHUTENBHON BTOPUYHBIMU

obmoTkamu




Cxema coeJuHeHNs1 OGMOTKMN [unarpamma BekTopoB 3JC 06MOTKM 3ambl- YcnoBHoe
kaemas || obosHa4eHvie
dasa
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Tabrmua 15 - Cxembl W [pynnbl  COEAMHEHMA OBMOTOK  TpexdiasdHbiX
TPEXoOMOTOYHbIX ~ TpaHCOpMaTopoB C  [ABYMS  OCHOBHbIMW  BTOPWUYHbBIMU
obmoTkamu

Cxema coeiuHeHNs1 OGMOTKMN [unarpamma BektopoB OC 06MOTKM YcnoBHoe

obo3HayeHne

NepBUYHON || BTOPUYHOW || BTOPUYHOWM || nepBuYHOWM BTOPUYHOW || BTOPUYHOW

OCHOBHOM OCHOBHOW OCHOBHOW OCHOBHOMN
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5.11 YcnoBHoe 06o3HaveHne TpaHcdopmaTtopa




Lw croe W Karerop

no FOCT 1515

KaTeropun B 33BMCUMOCTH OT ANWHB MYTH YTE4KM
BHELIHER w3onauym no MOCT 9820

Knace Hanp nep 100 0b ANA
TUNOUCNoNHeHus, kB

Jpyrue KOHCTPYKTUEHLIE WCNOMHEHUA

Howmep pasp

Bug maonaumi

I TpanchopMaTop

Mpumevanne 1 - B gokymeHTaumm Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB B
obo3Ha4yeHnn [onyckaeTcs NPUMEHATb  AOMOMHUTENbHbIE WM UCKIKYaTb
oTAernbHble  fdaHHble  Ans 0603HavyeHuUst  OCOBEHHOCTEN  KOHKPETHOrO
TpaHcgopmartopa.

Mpumeyanne 2 - JleBas GykBeHHas 4acTb OOO3HaYeHUs NpeAcTaBnseT TuMn
(cepuio), COBOKYMHOCTb GYKBEHHOW 1 LIMGIPOBOI YaCcTel - TUMOUCMOSHEHNE.

Mpumeyanne 3 - [Ona TpaHccopmatopoB Hwke 1000 B BmecTo knacca
HanpspkeHWst  yKasblBalOT HOMMWHANbHOE HanpshkeHWe nepBuYHOi O6MOTKM B
KWUIoBOIbTaXx.

Mpymep YCIIOBHOIO 0603Ha4eHust TpaHcdopmaTopa HanpskeHns
3a3eMIsemMoro, OoAHOGA3HOro, 3EKTPOMAarHUTHOrO, C J1UTOW M3oMsiLMEn, COo
BCTPOEHHbIM MpefoxpaHuTeneM, MarorabapuTHOro, YeTbipexoGMOTOYHOrO, Knacca
HanpsbkeHust 10 kB, knumaTuyeckoro ucnonHeHns T, kaTeropum pasmelleHns 3 no
[OCT 15150:

3HOJIMM.4 - 10T3.

To e, aHTMPE3OHAHCHOW KOHCTPYKLMM, MacnsHOro TpexdasHoro ¢
[0MOSNHUTESbHLIMY 0BMOTKaMM ANst KOHTPOSS U3OMALMM CEeTU, Kracca HanpshkeHus!
10 kB, knMmaTuyeckoro ucrnomnHeHus Y, kateropumn pasmelleHns 2 no FOCT 15150:

HAMU - 10y 2.

6 TexHuyeckue TpeboBaHuUA

6.1 TpaHcdopmaTopbl criefyeT U3roTOBMSATb B COOTBETCTBUM C TpeboBaHusIMU
HacTosILLero cTaHgapTa, AOKYMEHTaLun Ha TpaHcdopMaTopbl KOHKPETHbLIX TUMOB
no pabo4mm yepTexam, yTBEpXOeHHbIM B YCTAHOBNEHHOM MopsaKe.

6.2 TpexoOMOTOYHbIM TpaHcdopmaTop criedyeT W3roTaBnMBaTb C  ABYMS
BTOPUYHBLIMU O6MOTKAMMW: OCHOBHOM 1 [OMOSHUTESLHON.

Mo TpeGoBaHWio NOTPEOUTENS [ONYCKAETCS U3roTOBMEHWE TpaHcopMaTopoB
C [1ByMSi OCHOBHbLIMU BTOPUYHBLIMU OGMOTKaMMU.

B TpaHcdopmaTopax ¢ ABYMS U Gonee OCHOBHbIMW BTOPUYHBIMW OBMOTKaMu
nepeBasi OCHOBHasi BTOpuYHasi oBGMOTKa npedHas3HadeHa Ans  ydveTa
3MEeKTPO3HEprK, BTOpasi OCHOBHAS - AMNA NMUTaHUS U3MEPUTESNbHLIX NPUGOPOB U
Lenen 3aluTHbIX YCTPOWCTB, AOMONMHUTENbHAsi BTOpUYHasi obmoTka (MoxeT
OTCYTCTBOBATb) - ANA NUTaHWS Lienei 3alUMTHBIX YCTPOWCTB U KOHTPOSS U30NsaLum
cetu.

[onyckaeTcs  W3roTOBrieHME TpaHCGOPMaTopoB C  TPEMsi  OCHOBHbLIMM
BTOPUYHbIMM  OBMOTKaMu. KommyecTBO OOMOTOK M WX COYETaHWE MOXET
3a7aBaTbCs 3aKa3uvkamm.

6.3 OgHodasHble TpaHcopmMaTopbl AOMKHLI ObITh paccynUTaHbl Ana paboTbl B
ANEeKTPUYECKUX Cxemax cornacHo pucyHkam b.1, 6.2, 5.6-5.10 npunoxeHus b.

6.4 B TpexdasHbix TpaHcdopMaTopax, UMEoLMX OOMNOMHUTENbHYI0 BTOPUYHYHO
06MOTKyY, 1 ofHOa3HbIX TpaHcdopMaTopax, 06 beANHEHHbIX B TpexdhasHyto rpynmny
N VMELUMX [OMONMHUTENbHYI BTOPUYHYIO OGMOTKY, HarpsbkeHWe Ha BBOAAX
Pa3’OMKHYTOrO  TpeyronbHuKa AOMOMHUTENbHbIX OOMOTOK MpU  CUMMETPUYHOM
HOMMHarbLHOM NEPBUYHOM (ha3HOM HanpsPKEHUN He [OMKHO NpeBbiwaTh 3 B.

6.5 K kaxgoi [OOMNONHUTENbHOW BTOPUYHOM OOMOTKE rpynnbl O0fHOMA3HbIX
TPEXOGMOTOUHbIX U YeTbIPEXOOMOTOUHBLIX TPaHCKOPMAaTOPOB, COEAUHEHHBIX MO
cxemaMm, u3obpaxeHHbIM Ha pucyHkax B.9 n B.10 npunoxenus B, ponyckaetcs

noakmoyaTh diasHble Harpyakn Sy (PUCYHOK 1).
Cymma MoWHOCTM pa3HOW Harpy3kn 55 U OBLUE Harpy3ku pas3oMKHYTOro
TpeyrofibHUKa S, NpW paBeHCcTBe COs'P He [ormkHa npeBbilaTb MOLIHOCTU

[IOMOMHNTENLHON BTOPUYHOM OBMOTKM TpaHcdopMaTopa Smyn (3@ pacyeTHyro
cxeMy npuHMMaeTcs AByxdasHoe KOPOTKOe 3aMblKaHne Ha 3eMmio):

S48, = 8 M

PucyHok 1 - Cxema noakntoyeHus da3HbIX Harpy3ok

KOHCTPYKTHBHBIR NPU3HAK, XAPaKTEPU3YILIMA YMcno das

Lienesoe HazHaqeHwe (TpaHCHOPMaTOP HaNPAKEHWA)
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PucyHok 1 - Cxema nogkrtoueHusi pasHblx Harpy3ok

6.6 TpexdasHble TpaHcdopMaTophbl, a Takke TpexdasHble rpynnbl 0gHOMa3HbIX
TpaHcopMaTopoB C  AOMOMHUTENbHBIMM  0BMOTKaMK, npeaHa3HaveHHble Ans
KOHTPOMS U30MALWN B CETSAX C M3OMMPOBAHHOW HeWTparnbio, AOIDKHbI BblAepXVBaTh
He MeHee 8 4 ogHoasHble 3aMblKaHKst CETU Ha 3eMITo Npu HanbonbLuem pabodem
HanpshxeHun, cooteeTcTByowem [OCT 721.

OpHodbasHble  TpaHcdopMaTopbl  AOMKHbI  BblAEPHWBATb  HaNpshkeHWs B
COOTBETCTBUM C Tabnuuen 16.
Tabnumua 16 - HanpspkeHnst Ans ogHod:asHbIX TpaHcgopmMaTopoB

HoMuHanbHbI MpopomuTENBHOCTL Cnoco6 BKMOYEHUsI MEPBUYHON
K03 UL MEHT BKIOYEHUS 0OMOTKM M YCroBWSI 3a3eMrieHNs]
HanpskeHus cucTembl

By

1,2 HeorpaHnyeHHas Mexgy dasamu noboin ceTu.

Mexgy  HeWTpanbHOW  TOYKOW
TpaHcdopmatopa ¥ 3emnein B

noboii cetn
1,5 30c Mexgy dason un 3emrnen B
cucteme c adhdekTnBHO

3a3eMJIeHHON HerTparnbio

1,9 30c Mexgy ason wn 3emnen B
cucteme  C HeadpdeKTUBHO
3a3EeMIIEHHON  HeWTpanbl ¢
aBTOMAaTMYECKUM  OTKIOYEHWEeM
npuv 3amMblKaHUN Ha 3eMIto

1,9 8y Mexgy ason wn 3emnen B
cuctemMe € M30NMPOBAHHOMN
HeWTparnbto 6e3

aBTomMaTu4eckoro OTKIo4YeHua
npu 3amMmblKaHUM Ha 3eMIo U B
pPe30HaHCHO-3a3eMeHHON
cucteme 6e3 aBTOMAaTUYECKOro
OTKNKOYEHUA Npu 3aMblKaHUN Ha
3eMno

6.7 HanpspkeHuss Ha BBOAAX Pa3OMKHYTOTO TpeyronbHWKa AOMOMHUTENbHbIX
BTOPUYHbIX OBMOTOK (MnM TpaHcdopmaTtopa HyrneBon nocrenoBaTenbHOCTH), C
HOMUWHanbHbIM HanpsbkeHnem 100 B, pomkHo 6biTe oT 90 go 110 B npm
NPWIIOXXEHHOM K HVMM CMMMETPUYHOM IMHEVHOM HanpshKeHWW, COOTBETCTBYIOLLEM
HOMWHamNbLHOMY NEPBUYHOMY HaMPSKEHWIO, U NOCMeayoLWweM 3amMblKaHuM OAHON 13
a3 Ha 3emrito.

MNprmeyanue - [ins TpaHcopMaTopoB C APYrMMU HOMUHAMNbHLIMW BTOPUYHBIMU
HanpsXXeHUSIMN 3HAYEHUS1 HaNPShXeHUIA JOMKHbI HAaXOAUTbLCS B AnanasoHe oT 90 o
110% HOMMUHaNMBbHOTO W 3HAYEHWUs HaMpsHKeHWA AOMKHbI OblTb  yka3aHbl B
[OKYMEHTaLWW Ha TpaHcdopMaTopsbl.

6.8 EmKocTHOM TpaHcdopMaTop MOXeT ObiTb OCHaLleH BCroMoraTesibHbIMU
yCTPOMCTBAMM  ANA  OpraHM3auunm  BbICOKOYACTOTHbIX TPaKTOB  nepeaayuun
ANEeKTPUYECKUX CUrHanoB B gnana3oHe yactoT ot 20 go 1000 kI'u.

6.9 Tpe6GoBaHMA NO YCTOMYMBOCTM K BHEWHUM BO34EUCTBUAM
oKpyxatoLiei cpeabl

6.9.1 TpaHcdopmaTopbl  crnegyeT  U3roTaBnMBaTb B KIMMaTUYECKMUX
mcnonHennsix no FOCT 15150 m[OCT 15543.1. KaTteropusi pasMeLleHust - no
[OCT 15150.

Bvua  KnMMaTWYecKoro MCMOMHEHUS W KaTeropuio  pasmelleHuss cnegyeT
yKasblBaTb B [JOKYMEHTaLMW Ha TpaHchopMaTopbl KOHKPETHBIX TUMOB.

Ons  TpaHcdopmaTopoB  kaTeropuu  pasmelueHus 4  no[OCT 15150
KnMmaTudeckoe ncnomnHexue - Y X4 nnm 04.

TpeboBaHus B 4aCTN CTOMKOCTH K KMMMATUYECKNM BHELLHUM BO3[ENCTBYIOLMM
akTopam - no FOCT 15543.1.
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6.9.2 TpaHcdopmaTopbl A0IKHbI ObITb NpeAHa3HaveHbl Ans paboTbl Ha BbicoTe
no 1000 m Hag ypoBHEM MOpsi, 3@ WCKMOYEHWEM TpaHCOpPMaTopoB Ha
HOMUWHanbHoe HanpsbkeHve 750 kB, koTopble OomkHbI ObiTe NpegHasHayeHbl A5
paboTbl Ha BbicoTe Ao 500 m.

[onyckaeTcss Mo cormacoBaHuio Mexay notpebutenem U U3roToBUTENEM
M3rotTaBMBaTh TpaHcdopmaTopbl Anst paboTbl Ha BbicoTe cBbiwe 1000 m
(TpaHcdopmaTopbl Ha HOMUHarbHoe HanpsbkeHve 750 kB cbiwe 500 m).

6.9.3 YcTomumBoCTb TpaHCOPMATOPOB K BO3AEWCTBUIO  MEXaHW4ECKUX
akTopoB BHelHew cpedbl - no[OCT 17516.1. Tpynny MexaHW4ecKoro
MCMNOMHEHUs no[OCT 17516.1 ycTaHaBfMBalOT B [AOKYMEHTauuu Ha
TpaHcdopMaTopbl KOHKPETHBIX TUMOB.

TpaHcdopmaTopbl kateropum pasmelleHust 1 [omkHbI GbiTb paccyuTaHbl Ha
CYMMapHYt0 MexXaHU4eCcKyH Harpy3ky oT BeTpa ckopocTbto 40 M/c 6e3 rononeaa, Ha
CYMMapHYl0 MeXaHW4eCKylo Harpysky OT BeTpa ckopocTbio 15 m/c ¢ rononenom,
rononeaa ¢ TONWMHON CTeHKM nbaa 20 MM 1 OT TSXEHUSI NPOBOAOB HE MeHee:

500 H (50 krc) - ana TpaHcdopmMaTopoB Ha HOMUHArLHOe HanpsixeHne fo 35 kB
BKIIIOYUTESBHO;

1000 H (100 krc) - ana TpaHcdopMaToOpoB HAa HOMUHArbLHOE HanpsixeHue ot 110
0o 220 kB;

1500 H (150 krc) - anst TpaHcdopMaToOpoB Ha HOMUHArbHoe HanpsixeHne 330 kB
1 BblLLE.

Mpumeyanne 1 - [aHHoe TpeGoBaHMe He OTHOCUTCS K MOABECHBLIM
KOHCTPYKLMSIM TpaHCOpMaTopoB.

MpumeyaHne 2 - [logBecHas cuctema TpaHcdopmaTopa UMM eMKOCTHOro
AenUTens HanpshkeHUs AOIDkHA UMETb TaKyro KOHCTPYKLMIO, KOTopast BblaepxviBana
6bl HampsbkeHWe Npu  PacTsiKeHWW, MO KpaliHell Mepe MacChbl E€MKOCTHOro
TpaHcdopmaTopa HamnpskeHWst WM eMKOCTHOrO  JenuTEens  HanpskeHus, ¢
KO3 MLIMEHTOM HaeXHOCTH 2,5.

Mpumeyanne 3 - Ecnm eMKOCTHbIA TpaHcdopmaTop MCNonb3yloT BMecTe C
BbICOKOYACTOTHbIM 3arpagutenem Ha J13M, no cornmacoBaHuio ¢ noTpeGutenem
[0MycKaloTCs ApYrne UcnbiTaTenbHble Harpysku.

6.9.4 Paboyee nonoxeHve TpaHCGOPMaTOpOB B NPOCTPAHCTBE AOMKHO ObITb
yKa3aHo B JOKYMeHTaLMW Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB.

6.10 Tpe6GoBaHUA K KOHCTPYKLIUN
6.10.1 BBOAbI M KOHTaKTHbIE BbIBOAbI

6.10.1.1 PacnonoxeHve BBOOOB M KOHTaKTHbIX BbIBOAOB TpaHCGOPMaTopoB
cnepyeT ykasblBaTb B JOKYMEHTALUN Ha TpaHCopMaTopbl KOHKPETHbIX TUMOB.

6.10.1.2 KoHTaKTHble BbiBOAbI crieayeT BbinonHsaTe no FTOCT 10434.

6.10.1.3 Y TpaHcdopmaTopoB C NepBUYHBLIM HanpsbkeHnem 35 KB 1 Bbille BBOAbI
BTOPU4HbIX OOMOTOK 1 3a3emnsiemMble BBOAb! NEPBUYHON O6GMOTKM A0MKHbI ObITb C
KOHTaKTHbIM pe3b60BbIM COEAMHEHNEM ANAMETPOM He MeHee M6.

6.10.1.4 Y TpaHccopmaTopoB kaTeropun pasmelleHms 1 no F[OCT 15150 anvHa
nyTW yTeykn BHelHel u3onsuum no FOCT 9920 porpkHa OblTb yCTaHOBMEHa B
[OKYMEHTaLW Ha TpaHCGopMaTopbl KOHKPETHBIX TUMOB.

Y TpaHcdopmMaTopoB kateropui pasmMelleHns 2 u 5 no FOCT 15150 anmHa nytu
YTEUYKN BHELLHEeN WU30MALMWM C Y4eTOM BbINaAEHUs PoCbl W MHes AorkHa ObiTb
yCTaHOBIEHa B JOKYMEHTaLWUN Ha TpaHCOPMaTOpbl KOHKPETHBIX TUMOB.

6.10.1.5 TINOCKMA KOHTaKTHBIN 3aXMM BBOAA MEPBMYHOMO  HaMpskeHus
TpaHcdopmaropa, npefHasHayeHHbIi  ANA  coeguHeHus  C LLIMHaMW
3KpPaHMPOBAHHOIO TOKOMPOBOAA, AOIMKEH MO3BOMSATbL PErynMpoBaHne €ro BbICOThI
no OTHOLLEHUIO K BBOAY He MeHee 10 mm.

6.10.1.6 KoHcTpykuuen TpaHcdopmaTopoB kateropum pasmertenns 1 no FOCT
15150 pompkHa 6bITb obecneveHa 3awpTa MecTa npucoeduHeHwsi kabenen k
BbIBOAAM BTOPUYHBIX 0BMOTOK OT aTMOCKEpHbIX OCaAKOB.

6.10.1.7 Ha TpaHcdopmaTopax, KOHCTPYKLMEN KOTOpbiX NpeaycMoTpeHa
pasbopka, OO/KHO ObiTb MECTO ANl HAHEeCEeHUs MOBEPUTENbHOTO Kneima uim
nnombbl.  Kneimo  wrm nnomba  JomkHbl  NpensaTcTBOBaTb  pasbopke
TpaHcdopmaTopa 6e3 1x HapyLLeHus!.

6.10.1.8 TpaHcdopmaTopbl ¢ Maccon 6onee 20 Kr 4OMKHLI MMETL YCTPONCTBO
nolOCT 12.2.007.0 Ans nogbema, OMyckaHusi U yaepxaHus ux Ha Becy. [lpu
HEBO3MOXHOCTU  KOHCTPYKTVMBHOTO  BBbIMOSMHEHNA  TakUX NpUCNocobrneHwin B
pykoBOACTBE MO  3KCMMyaTauuu crepgyeT  ykasblBaTb  MecTa  3axsBaTa
TpaHcdopmaTopa npu TakenaxHbix paboTax.

6.10.1.9 Bce HenocpeacTBEHHO COMpPYKacaloLMECS! C OKPYXKaloLLWM BO34YXOM,
NMoABEPXKEHHbIE  KOPPO3UM  MOBEPXHOCTU  TpaHcdopmaTopa AOMmkHbl  GbiTb
3aLLMLLEHbI  NTAKOKPACOYHbIMU, ranbBaHUYECKUMU W APYIIMW MOKPLITUSIMU UM
M3roTOBIIEHBI 13 MaTEpUanoB, He NoABEPKEHHbIX KOPPO3WW Ha BECb CPOK CIyXGbl.

6.10.1.10 BbiBOoAbI BTOPUYHBIX 0OMOTOK AN U3MEPEHVSI U y4eTa OIKHbI METb
BO3MOXHOCTb NIIOMOUPOBaHMSI.

6.10.1.11 [omkHa ObITb €AuHas KOHCTPYKLMA €MKOCTHOTO MOAyns W
3MEKTPOMArHUTHOrO YCTPOMCTBA At EMKOCTHBIX TpaHCGopMaTopoB.

6.10.1.12 Hanuuve B anekTpoMarHUTHOM Grioke BbIKMoYaTens Ans U3MepeHust
©eMKOCTU BIOKOB A eMKOCTHbIX TPaHCHOpMaTopoB.

6.10.2 Tpe6oBaHUsi K MacroHanoNHeHHbIM TpaHcd opmaTopam


http://docs.cntd.ru/document/1200006969
http://docs.cntd.ru/document/1200006969
http://docs.cntd.ru/document/1200007235
http://docs.cntd.ru/document/1200003320
http://docs.cntd.ru/document/1200006927
http://docs.cntd.ru/document/1200003320
http://docs.cntd.ru/document/1200003320
http://docs.cntd.ru/document/1200008440

6.10.2.1 KOHCTpyKUMSI ~ MacroHanorHeHHbIX TpaHCOPMaToOpOB  AOIDKHA
obecneunBatb WX TrepMeTUYHOCTb. [lOKYMEHTaUMsi Ha MacroHanornHeHHble
TpaHcopmaTopbl [OMmKHa CoaepkaTb TPebOoBaHUS Mo NpoBepke repMeTUYHOCTU
KOHCTPYKLMK, @ Takxe TpeboBaHWs K ra3o- U BRarocoOAEpKaHUio 3anMBaemoro B
TpaHcopmaTopbl Macrna.

6.10.2.2 MacnoHanonHeHHbIi TpaHcopMaTop OOMKEH UMETb pacLuMpuTerb,
BMECTUMOCTb KOTOPOro obecneymBaeT MOCTOSIHHOE HanuWyine B HeM Macra npu
BCEX pexumax paboTbl TpaHccopmaTopa B Avana3oHe paboymx Temnepatyp.
DYHKLMIO pacLLMpUTEnst MOTYT BbIMOMHSATL BEPXHAS YacTb (papdopoBOW MOKPbILLKY,
CcunbdOH Unn Apyrve ycTporcTaa.

6.10.2.3 MacrnoHanornHeHHble TpaHcdopMaTopbl AOIDKHbI MMETb  yKasaTenm
ypoBHS Macrna. OKomno ykasaTensi YpoBHSI Maclia WM Ha HeM [OmkHbl ObiTb
HaHeceHbl TPW KOHTPOmbHbIE METKW, COOTBETCTBYIOLME YPOBHIO Macna B
HepaboTatoLemM TpaHcdopmaTope npu Temnepatype 20°C, a Takxe npu BepxHeM 1
HWXHEM 3HaveHusIX TemnepaTtypbl. [onyckaeTcs NpUMEHsTb Apyrye ycTpoucTBa
KOHTPOsi ypOBHS Macria.

6.10.2.4 B TpaHcdopmaTopax ¢ Maccoi macna Ao 50 Kr gornyckaeTcs HaHOCUTb
Ha ykasaTere YpPOBHA Macria OAHY KOHTPOSbHYIO MEeTKy, MO KOTOpoW
yCTaHaBMMBaloT YPOBEHb 3arMBaeMoro B TpaHcgopmaTop Macna npv Temneparype
20°C.

6.10.2.5 B repmeTuyHbIX TpaHcopmaTopax cnocobbl KOHTPOMst YPOBHS Macrna
[OMKHbI 6bITb YKka3aHbl B 4OKYMEHTaLMM Ha 9TW TpaHcdopmMaTopbl.

6.10.2.6 TpaHcchopmaTopbl ¢ Maccow macna meHee 20 Kr, COOTBETCTBYHOLLME
TpeboBaHuam 6.10.2.2, ponyckaeTcs uaroTaBnmBaTb 0e3 yka3aTenen YpOBHS
macra.

6.10.2.7 MacnsHble TpaHcdopMaTopbl C NepBUYHbIM HanpsxeHnem 10 kB un
Bbllle U Maccoil macrna Gonee 10 kr JomkHbl GbITb CHabXeHbl apmaTtypoi Ans
3anmBeku, oTbopa npob 1 crmea macna.

6.10.2.8 Apmatypy Anst otbopa nNpob macrna nNoMeLLaloT B HKHEN YacTu baka,
npu 3TOM [OMKHO GbITb MPEAYCMOTPEHO MMaBHOE PEryrMpoBaHVe BbiTeKatoLen
CTpyn mMacna.

6.10.2.9 MeTannuMyeckme NOBEPXHOCTU BHYTpU Gaka wnM paclumpuTtens
MacrnsHoro  TpaHcdopmaTtopa OOMkHbl  MMETb  MacriocTOVKOe  MOKpbITHe,
3aupatoLiee Macno OT COMPUKOCHOBEHWSI C HUMM U He OkasblBalollee BpeaHOro
BO3/[eViCTB/S Ha Macro.

Mpumeyanue - [lonyckaeTcs He 3almLIATb NOKPbITUEM TOPLIEBbIE NOBEPXHOCTH
MarH1TONpPOBOAOB W MOBEPXHOCTM MaTepuarnoB, He OKa3blBaloLWX aKTUBHOrO
KaTanMTU4ecKoro BO3AeNCTBIUA Ha Macro.

6.10.2.10 Mapky macna ykasbiBaloT B [AOKyMEHTauum Ha TpaHCcdopMaTopbl
KOHKPETHbIX TUMOB.

6.10.2.11 [Ona TpaHcdopMaTopoB krnacca HanpsikeHus Boiwe 110 kB

BKIIIOUUTENbHO  [OIDKEH MNpedycMaTpuBaTbCA BbIBOA4 ANs  M3MepeHus tgd
N30MALUN.

6.10.3 Tpe6oBaHuA kK ra3oHaNoNIHEHHbIM TpaHc opMaTopam

6.10.3.1 KoHCTpyKUMSI ra3oHamnonHeHHbIX TpaHCGOPMaToOpoB [OIbKHA WMETb
3aLLMTY OT YPE3MEPHOro YBEMNUYEHWsI OaBfieHUs rasa npu aBapuu, CBSi3aHHOW C
npo60oemM BHyTPEHHEN U30NALUN 1 TOPEHVEM AYTH.

6.10.3.2  KOHCTpyKUMsi ~ ra3oHamnofHEHHbIX  TpaHcopmaTopoB  AOIbKHA
obecneuynBaTb MakCcMMarbHyl0 repMETUYHOCTb, AOMYCKaeTCsl yTeyka Macchl rasa
He 6onee 0,5% B rog.

Heobxogumo  obecneuntb  HarmuvMe  apMaTtypbl B HWKHER  4acTu
TpaHcdopmaTopa Anst 6e30macHOro MOMOMHEHWS CUCTEM ra3oM BO  BpeMsi
aKcnnyaTaumu.

Mpy akcTpemMarnbHbIX TeMnepaTypax AonyckaroTcsi 6ornee BbiCOkMe nokasateny
MHTEHCUBHOCTU YTEYKW (ECNM UCMbITAHWSI C UCNOSb30BaHUEM [aHHbIX TeMnepaTyp
yKa3aHbl B COOTBETCTBYIOLMX CTaHAapTax) Mpu YCroBUM, YTO MNpW MOBTOPHOM
BKIOYEHUM (cOpoce  3HAYeHUN) WHTEHCMBHOCTb YTEYKUM He MpeBblLLAeT
MakcuMaribHO AOMYCTUMOTO 3HAaYEHUs NPU HOPMaribHOW TeMMepaType OKpyxatoLLen
cpeabl.

WsrotoBuTenb OOIMKeH ykasbiBaTb TuM, TpebyemMoe KONM4ecTBO M KavyecTBO
rasa, NoAnexaLlero Ucnosb3oBaHUo B TpaHcdopMaTope.

6.10.3.3 MakcumarnbHO [OOMyCTUMOE COAEepXaHue Brar B ra3oHanoONHEHHbIX
TpaHcdopmaTopax MpU HOMWHAMbHOW MAOTHOCTU AOIMKHO OblTb TakuM, 4TOOLI
TOYKa pockl He npesblwana oTmeTky 5°C npu Temnepatype namepenus 20°C. ns
APYrX TemnepaTyp 3MepeHUsi BbIMOMHSIIOT COOTBETCTBYIOLLYIO KOPPEKLMIO.

6.10.3.4 Ta3oHanonHeHHble TpaHCAOPMAaTOpbl, ANIA  KOTOPbIX 3HaYeHue
MUHUManbHoro AasneHns 6onee 0,2 MMa, fomkHbI BbITb OCHALLEHbI YCTPONCTBOM
KOHTPOMsi AaBreHUsl Unn NIOTHOCTU rasa. YCTPOWCTBa KOHTPONS AaBReHWst Uiv
NMOTHOCTU rasa MOryT MOCTaBMSATbCA OTAENbHO WM B KOMMNMEKTe C
obopyaoBaHeM.

6.10.4 3azemnexune

6.10.4.1 TpaHcchopmaTopbl C NEPBUYHBIM  HampskeHuem pfo 660 B
BKITIOYUTESNTBHO AOIDKHBI ObITh OCHALLEHbI 3a3eMISIOLLMMU 3aXUMaMm C pe3bGoBbIM
coeAvHeHneM  wwnunek, 6OMTOB, BWHTOB AMameTpoM He MeHee M6,
TpaHcdopMaTopbl HA HOMUHAMNbLHOE HanpskeHue cBbiwe 660 B - He meHee M8.

KoHCTpyKkuusa 1 pa3Mepbl 3a3emnsiolmx 3axvmos - no FTOCT 21130.
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6.10.4.2 Okono 3a3eMnsAlLWero 3axuma [ormkeH OblTb HaHeceH 3Hak
3asemneHnss noFOCT 21130. Cnocob HaHeceHWs 3HaKa 3a3eMNeHUst [OIDKeH
obecneunBaTh ero JOMroBE4YHOCTb Y CTOMKOCTb K aTMOCHEPHbIM BO3AENCTBUSIM.

6.10.4.3 NoBepxHOCTb NMOLAAKN 3a3emnsiollero 3axvma (606bilka, npume)
[OMmkHa cooTBeTcTBoBaTb TpeboBaHuam F[OCT 21130. Pa3amepbl nMoBepxHOCTU
nnowaakn AomkHel BbiTb AOCTaTOMHBIMU AN HAAEKHOTO COEAMHEHUS C LUMHOW
LLMPUHOW He MeHee 20 MM - AN TpaHCOPMaToOPOB C NEPBUYHBLIM HanpshxeHnem 3-
35 kB n wmpuHon He meHee 40 MM - AnA TpaHCGOPMaTOpPOB C MEPBUYHBIM
HanpsixeHnem 110 kB v BbiLe.

Mpumeyanne - [ns mMarnorabapuTHbIX TpaHCKOPMaToOpPoB C  NEpPBUYHLIM
HanpshkeHnem o 660 B pgonyckaeTcsi yMeHbluaTb NOWA@AKM 3a3eMrieHus [0
pasmepoB, MO3BOJISIOLWLMX HAOEXHO COeAVHSTb WX C  3a3eMIsloLer KUron
AMaMeTPOM He MeHee 2 MM.

6.10.4.4 TpaHcdopmaTopbl C MTON M3OMALMEN, HE UMEIOLLME MEeTannM4eckoro

Kopnyca, AonyckaeTcsa n3rotaBimBaTtb 6e3 3a3eMnAOLLMX 3aXKMMOB.

6.10.5 MNpumeHsieMble B KOHCTPYKLMM TpaHCOPMaToOpoB MaTepuarbl [OIDKHbI

obecneuymBaTb BbINOMHEHNE TpeGOBaHI/IVI Nno B3pPbIBO- U no»@poﬁesonaCHocm.

6.10.6 TpeGoBaHMA K 3aWmTe OT BHYTPEHHEro AYroBOro KOPOTKOro

3aMblKaHus

[aHHble TpeGoBaHMA NPUMEHUMbI K MacnsiHbiM U ra30HaNONMHEHHbIM
TpaHcdopmaTtopam krnacca HanpsbkeHuss 110 kB »  Bblwe, Ana  KOTopbix
[OOMNOMHUTENBHO YKa3biBalOT KMACC M CTEMeHb 3almMTbl OT BHYTPEHHEro [yroBoro
3aMblKaHKs.

[aHHOoe WcnbiTaHWe MOATBEPXKOAAET COOTBETCTBME 33a[aHHOMY YPOBHIO
6esonacHocTy.

TpaHchopMaTop AOIKEH BbIAEPHMBATL BHYTPEHHIOW AYry 3a4aHHOro Toka u

3aaHHON NPOAOIMKUTENBHOCTH.
Tpebyemasi NPOAOIMKUTENBHOCTL AYroBOro 3aMblkaHus ykasaHa B Tabnuue 17.
YpoOBHM  3HAYEHU  TOKA  BHYTPEHHEro  OYroBOro  3aMblKaHWs

n

nNpoAOIKUTENTBHOCTN ero NPoTeKaHust NMpu UChbITaHUAX NoAexaT COorriacoBaHUio

MeXay U3roToBuUTENEM 1 noTpedbutenem.
TpaHccopmaTop OTBEYAET  AaHHbIM
ncnbiTaHue, onnucaHHoe B 9.21.

TpeboBaHusIM, €CcrM  OH

npoLen

Tabmmua 17 - lMpoporkMTEeNnbHOCTL AYrOBOMO 3aMblKaHWSt U 3KCMnyaTauuoHHbIe

XapaKTepucTUKu
CpepnHekBagpatuyHoe || CteneHb || MpogomimTensHocTb || 3awmrta oT || 3awmTa oT
3HaueHue Toka || 3awmThl || AyroBoro BHYTPEHHErO BHYTPEHHErO
BHYTPEHHEro [yroBoro 3aMblKaHus, ¢ [yroBoro [yroBoro
3aMblkaHus, KA 3aMblKaHus 3aMblKkaHus

knacc | knacc |l
<40 1 0,2 [onyckaeTcsa Het BHeLWwHuMx
pa3pbiB pa3spyLLeHuid,
Kopnyca n || kpome
BO3ropaHve, cpabatbiBaHUs
HO Bce || ycTpocTBa
oTaermBwyecs || cbpoca
YacTu OOIMKHbI || AaBneHus
HaxoauTbCcst B
npepenax
[ponyckaemon
obnactn
2 0,5 Het pacnaga
Ha yacTtu
(monyckaetcs
npoxor mm
BO3ropaHwve)
=40 1 0,1 Het BHewwHux
paspyLLeHni,
Kpome
cpabatbiBaHUs
ycTpocTBa
cbpoca
[aBneHus
2 0,3 Hetr pacnaga
Ha yacTtu
(monyckaeTcs
nposor umm
BO3ropaHwve)
6.11 TpeGoBaHusA K HarpeBYy
6.11.1  lpeBbleHne  anemeHTamu  TpaHccopmaTopoB  Temnepatypbl

OKpY>atoLLen cpefbl He AOIMKHO ObITb Gornee 3HavYeHui, ykadaHHbIX B Tabrmue 18.
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6.11.2 [na TpaHcdopMaTopoB, 3KChnyaTupyemblX Mpu  Temnepartype
oKpyXatowero Bosgyxa Bbilwe 40°C, pgonyckaemble 3HaYeHVUs MPEBbILLEHUSI
TemnepaTypbl, ykasaHHble B Tabnuue 18, formkHbl 6bITb YMEHbLUEHb! Ha pasHOCTb
Mexay TemnepaTypoin OKpYXaroLLero Bo3ayxa npv akcnnyatauum u npu 40°C. lMpu
TemnepaTtype akcnnyataumm Hiwke 40°C ponyckaemble 3HayeHus MNpeBbllleHUs
Temneparypbl COOTBETCTBEHHO YBENMMYMBAIOTCS.

6.11.3 Knaccbl HarpeBOCTOMKOCTU M30MsILUM OOMOTOK Cyxux TpaHcdopMaTopoB
[OMMKHbI ObITb YKasaHbl B 4OKYMEHTaL MM Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB.

6.11.4 lNMpeBbllweHVst TemnepaTypbl 3NIeMEHTOB 04HOMAa3HbIX TPaHC(OPMaTopPoB,
ykasaHHble B Tabnuue 18, moryT 6biTb Ha 10°C Bbile NpY HOMUHAmNbHBIX
KoadpdmumeHTax HanpskeHns 1,5 n 1,9 (Tabnmua 16) M 3Ha4eHMUM MOLLHOCTW,
YCTaHOBINEHHOM B JOKYMEHTaL MM Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB.
Tabrmua 18 - [peBbllleHne 3anemeHTamy TpaHCGOPMAaToOpOB TeMnepaTypbl
OKpy>XatoLLen cpeabl



OnemeHT Knacc [MpeBbiweHve MeTton
TpaHcdopmaTopa HarpeBo- TemnepaTtypbl  npu || “3mepeHus
CTONKOCTH HOMWHarnbHOM
n o[OCT | HanpspkeHuw,
8865 npoTekaHum  Toka,
COOTBETCTBYIOLLErO
npegensHon
MOLLHOCTH
TpaHcdopmaTtopa, 1
adpeKTUBHOM
TemnepaType
OKpYXatoLLEro
Bo3ayxa 40°C
MacnsHble Bce
TpaHcdopmaTopbl Knaccol
- BepxXHMm  cromn 55 Mo TepmomeTpy
Macna WM Tepmonape
- BEepxXHUA  crown 60 To xe
Macna ans
repMeTU4HOro
MCMOMNHEHUs1 U ¢
YCTPOWCTBOM,
MOMHOCTbI0
3aWwyLLaoLmMM
Macno or
COMPUKOCHOBEHUS C
OKpYy>XatoLLM
BO3JYyXOM
- BTOPWYHbIE 60 Mo wn3meHeHuo
06MOTKM CconpoTVBIeHNs
obmoTOoK
- BTOPVYHbIE 65
0BMOTKMN ona
repMeTU4HOro
VCMNONHEHVS
- opyrve 65 Mo TepmomeTpy
MeTannMyeckve WnM Tepmonape
netanm,
KOHTaKTupylouye ¢
Macnom
TpaHcdopmatopbl € Mo wu3MeHeHuo
TBEPAON nnm CONPOTMBIEHNS
rasoBou nsonsauunen oBbMOTOK
NOCTOSAHHOMY
TOKY ans
obmMoToK K o
TEPMOMETPY UIn
Tepmonape Ans
netanen
- BTOPUYHbIE || Y 45
o6MOTKM nnm
MeTannyeckme
netanu,
KOHTaKTVpytoLme ¢
V30MSILUOHHBIMU
mMaTtepuanamu
A 60
E 75
B 85
F 110
H 135
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MpumeyaHne 1 - YkasaHHble TpebOOBaHUS He pPacnpOCTPaHATCA Ha
TpaHcGopMaTopbl,  pa3MellgeMble C  BHEWHeNW  CTOPOHbl  NodasHO
9KPaHMPOBAaHHbLIX TOKOMPOBOAOB, HO 0bA3aTenbHbl AN BBOAOB, HAXOOSALMXCSA
BHYTPY TOKOMPOBOAOB.

MpumeyaHne 2 - BmecTo addbeKTMBHOM TemnepaTypbl OKpyxatoLLen cpeabl
[[onyckaeTcsi NPUHUMaTb BEPXHEE 3HAYeHWe TemnepaTypbl.

6.11.5 Ecrm TpaHccopmaTtop, npegHa3HayeHHbI AfsS UCMONb30BaHUst Ha
BbicoTe cBbilwe 1000 m, nogBeprancs ucnbiTaHusMm Ha BbicoTe MeHee 1000 m, To
npegenbl NpeBbIlLEHNS TemnepaTtypbl, ykasaHHble B Tabnvue 18, OomkHbl ObiTb
yMeHbLUeHbl B cooTBeTcTBUM ¢ TOCT 15543.1.

6.12 Tpe6oBaHuA k nsonauumn

6.12.1 TpeboBaHUs K 3IEKTPUYECKON NPOYHOCTU U30SALMM TPaHCHOPMaTOPOB C
HOMMHamNbHLIMU NEPBUYHBIMU HanpsbxeHnsiMm ot 3 fo 750 kB - no FOCT 1516.3.

3asemnsiemble HeNTpanu NepBnYHbIX 0OMOTOK TpexdasHbIX TpaHC(opMaTopoB,
a Takke npeAHasHaveHHble AN 3asemneHus BBOAbl NEPBUYHbIX OBMOTOK
ofHOo@a3HbIX TpaHCGOPMaTOpPOB MOMYT WMMETb HEMOMHyl U3onAuuio, KoTopas
[OikHa BblAepkvBaTh B TedeHne 1 MUH ucnbiTaTenbHoe HanpshkeHve 3 kB
yactoTon 50 Ny, NPUNOXEHHOE OT BHELLHEro UCTOYHMKA.

M3onsums BTOPUYHBIX 0GMOTOK TpaHCopMaTopoB AOIDKHA BbiAEpXMBaTb B
TeyeHve 1 MWH mcnbiTaTenbHoe HanpshxeHwe 3 kKB yactoTton 50 Iy, NnpunoxeHHoe
OT BHELLHEro NCTOYHWKA.

6.12.2 TpaHcdopmaTopbl, M3roTaBnMBaeMble C HOMWHamNbHLIMU NEePBUYHBIMU
HanpsKeHUsIMK, OTMMYAIOLLMMUCS OT yKasaHHbIX B Tabrmuax 4 u 5, 3HayeHus
KOTOPbIX He MpeBbIAloT WNM paBHbl HaubornbLueMy paboyemMy HamnpskeHWo
COOTBETCTBYIOLLErO Kracca HanpsikeHus, ykasaHHoro B [OCT 1516.3, AOImKHbI
MMeTb ypoBeHb n3onsumum no COCT 1516.3 Ana HanpskeHUst 4aHHOTO Kracca.

6.12.3 W3onaums nepBuYHbIX OBMOTOK TpaHCEOPMaToOpPOB C HOMUHAmbHBIM
nepBUYHBIM HanpsbkeHneM [0 660 B BkMoYMTENbHO [OIDKHA BblAepXVBaTb
OAHOMWHYTHOE McMbITaTensHoe HanpskeHue 3 kB vactoton 50 Iy, npunoxeHHoe
OT BHELLUHEro UCTOYHWMKA.

6.12.5 [onyckaemoe MakCMmarnbHOe 3Ha4yeHue Kaxyllerocs  3apsiga
HEO[HOKPaTHO BO3HMKAIOLLMX YaCTUYHbIX PaspsAoB U30NSALMK NEPBUYHON OBMOTKM
TpaHCGopMaTopoB Ha HOMMHanbHOe HanpsbkeHve 3 kB u Bbiwe, ans
TpaHccopmaTopoB, TpebyloLmX NpPoBEepKM YPOBHA HEOAHOKPAaTHO BO3HMKAOLLWX
YacTU4HbIX pa3psaos no FTOCT 1516.3, 4OMKHO COOTBETCTBOBATL NPUBEAEHHLIM B
Tabnmue 19.

Tabrmua 19 - 3HaveHve KaxyLLerocs 3apsaa YaCTUYHbIX Pa3psiaoB

CoeavHeHve HanpspkeHve [Honyckaemoe MakcuMarnbHoe 3HaueHue
nepBUYHON n3MepeHus KaxyLlierocss  3apsiga  HeoAHOKpaTHO
06MOTKM XapakTepucTuK BO3HUKAIOWMX YaCTUYHLIX  pa3psiaos,

YaCTUYHBIX nKn, Ans usonsauum

paspsinos

XUOKon rasoBow TBEPAON

®a3a - 3emnq 10 20 50

U}(.p

11 Usp 10 20
-3
®aza - (pasa 11 10 20

MpumeyaHve - Uﬂ_p - HanbornbLuee paboyee HanpskeHne.

npl/l MO3NIEMEHTHbIX UCNbITaHUAX €MKOCTHOro TpchcbopmaTopa 3Ha4eHune
HanDsHXeHUS1 U3MEDEHNS YACTUYHbBIX DA3PSA0B AOMKHO ObITh DABHO:
HOMHHANEHOE HETIDAXEHHE Gnoxa

1,05 HCOHTATENEHOE HATDAKEHHEE -
HOMBEHAIEHCE HANPTEEHEE Tpadchop MaTopa

unn

HOMHIHANEHOE HANDAXEHHE KOITOHHEEL

1,05 HCOEITATENLHOE HANPAKEHHEE -
HOMHHANBHOE HAlpAXeHHE TpaHchopMaTopa

s

rae ucnbltTartenbHOe HanpsxeHne corfacHo Tabrmue 19.

6.12.6 [lpu HopmanbHbiXx KImMMaTudeckmx ycnosusix no [OCT 15150
COMPOTMBIIEHNE N30MSALUM NEPBUYHBIX 0OMOTOK AOIMKHO ObITh He MeHee 300 MOM,
BTOPUYHbIX OGMOTOK - He MeHee 50 MOM, cBA3ylOLMX OGMOTOK KacKagHbIX
TpaHcdopMaTopoB - He MeHee 1 MOM.


http://docs.cntd.ru/document/1200004477
http://docs.cntd.ru/document/1200011565
http://docs.cntd.ru/document/1200011565
http://docs.cntd.ru/document/1200011565
http://docs.cntd.ru/document/1200011565
http://docs.cntd.ru/document/1200003320

6.12.7 [uanekTpuyeckue mnokasaTesm kadyecTBa Macria MacroHanonHeHHbIX
TpaHCcGopMaTOpOB AOMKHbI COOTBETCTBOBATL YKasaHHbIM B Tabnmue 20.
Tabrnmua 20 - uanekTpuyeckne nokasaTenu kayectsa macna

Mokasatenb HomuHaneHoe MpepenbHO AonyctTumoe 3HaveHvne
kayecTBa macna HanpsixeHue nokasartensi kayecTsa macna
TpaHcopMaTopoB,
KB
ONA 3anMBKM B || mocrne 3anmBku
TpaHcdopmatop || B
TpaHcdopmaTop
MpoGusHoe Lo 15 Bkntou. 30 25
HanpsbkeHne  no
[OCT 6581, kB,
[o 35 Bkntou. 35 30
He MeHee 110-150 60 55
220-500 65 60
750 70 65
TaHreHc yrma || Ao 220 Bkntoy. 1,5 1,7
[OM3NEKTPUYECKNX
notepb npu 90°C
n o[OCT 6581,
%, He Gornee
Cs. 220 0,5 0,7

TpeGoBaHusi, NpeabsBrsieMble K MacroHarnorHeHHbIM TpaHcdopmaTopam Ha
HOMUHanbHoe HampshkeHne 110 KB U Bbile MO TaHreHCy yra AMAMNeKTPUYEcKUX
notepb, [AOMKHbI ObiTb YKasaHbl B AOKyMEHTAUMM Ha TpaHcdopmaTopbl
KOHKPETHBIX TUMOB.

6.12.8 TpeboBaHUs K U30MALMN KOHOEHCATOPOB EMKOCTHBIX TpaHCopMaTopoB
-no [OCT 15581.

6.12.9 TpeboBaHUs K M30MALUM SNEKTPOMArHMTHOMO yCTpocTBa

a) HopmupoBaHHOE BblOEpPHK/BAEMOE HanpshkeHMe [PO30BOr0  MMMyrbCa
3MeKTPOMAarHUTHOMO YCTPOMCTBA AOIMKHO BbITb PABHO:
Cy (aMInHTYAE o)
HCNETATENEHOE HMOVIECHOE HAapAeHHe — =%
0 Tl

6) HomuHanbHoe — KpaTKOBpeMEeHHOE  BblAEPKVBaeMoe  HanpshkeHue
NPOMbILLIIEHHOM YaCTOThl 3MEKTPOMArHUTHOTO YCTPOMCTBA AOIMKHO ObITb PaBHO:

Cy{cpenHerBAnpaTHYHOE 3HAYCHHE)

O+ Cy

[

HOM

33

Mpumeyanne 1 - WcnbiTahns a) MoOryT NPOBOAUTBLCSH Ha  KOMMIIEKTHOM
€MKOCTHOM TpaHcdopmMaTope.

Mpumeyanue 2 - Ons ucnbiTaHus 6) 3NeKTpOMarHUTHOE YCTPOWUCTBO MOXET
6bITb OTCOEANHEHO OT @MKOCTHOrO AENUTENS HaNPshKeHWs.

Mpumeyarue 3 - KoadbdpuumeHT 3,3 ABNSeTCS NOCTOAHHBLIM AN BCEX 3HA4YEHUN

U}(.p-

6.12.10 TpeboBaHMSI K 3NEKTPUYECKOA MNPOYHOCTU W3ONALMM  EMKOCTHBIX
AenuTeneil  HanpsbkeHusl,  WU3ONMMPYIOLMX  MOACTaBOK U ANEKTPOMAarHUTHbIX
YCTPOICTB AN EMKOCTHbIX TPaHCGOPMaTopoB [OMkHbI ObITb  ykasaHbl B
[OKYMEHTaLMM Ha 3Tu TpaHcdopmaTopsl.

6.12.11 MHorokpaTHble cpe3aHHble UMMYMbCbl Ha BbIBOAAX NMEPBUYHON OOMOTKM

K wusonaumm nepBuYHOM OBMOTKM (NMEPBUYHOM LLENWM) MAacroHanoHEHHbIX
TpaHCcdopMaTopoB Ha HOMWHanbHoe HanpsbkeHne 330 kB u  Bbilwe no
cornacoBaHuio  Mexgdy —notpebutenem M M3roToBWUTENeM  [onyckaeTcs
npeabsiBrieHne TpeGoBaHW MO BO3AEUCTBMIO  MHOTOKPATHbIX — CPe3aHHbIX
MMMyrbCOB.

6.12.12 M3onaumsa nepBuYHON OOMOTKM TpaHCOopMaTopoB, paboTalowmx npu
13bbITOYHOM [aBneHMn rasa, JOMkHa B TeyeHne 45 MUH BblaepywiBaTb Npuw
130bITOYHOM JaBMNeHUN ra3a, paBHOM HyITIO, BO3AEVICTBIE HaNpPshKeHUs, paBHOro
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=g

rae Uyy - HanBorbLuee paGoyee HanpsikeHme.

6.13 TpebGoBaHusi K mnepexoAHbIM FMpoLeccaMm B  €MKOCTHbIX
TpaHcd opmaTopax

6.13.1 NepexodHbi NpoLECC, BO3HUKAOWMIA BO BTOPUYHOW LIEMU €MKOCTHOTO
TpaHcdopmaTopa nocrie OTKIYEHUsI B HEM KOPOTKOrO 3aMblKaHWUs NMpy NEPBUYHOM
HanpsixeHun 0,8-1,2 HOMUHanNbLHOrO 3HaYeHUs1, ykasaHHoro B Tabnuue 5, pgorpkeH
3aTyxaTb A0 3HAYEHUs!, OTNIMYAIOLLIEroCst OT UCXodHOro He Gornee YeM Ha 10%, 3a
Bpewms, cooteeTcTBYyowee 10 nepmogam HOMUHAnNbLHOM YacTOTbl.

6.13.2 lpn BHe3anHbIX KOPOTKUX 3aMbIKaHUAX B MEPBUYHON Lienn eMKOCTHOro
TpaHcdopmaTopa ero BTOPUYHOE HamnpskeHWe B TeYeHWe OaHOoro nepuopa
HOMMWHAIbLHOWN 4acTOTbl AOIMKHO CHU3UTBLCS A0 3HaYeHns meHee 10% amnnuTygHoro
3HAY€eHWs1 1O KOPOTKOTO 3aMblKaHMSI.

6.13.3 JJonycTuMble 3Ha4eHUs1 amMnNuTyAbl konebaHns BTOPUYHOTO HanpsikeHust
npu BKIIOYEHUN EMKOCTHOrO TpaHcopmaTopa Ha NonHoe HOMUHanNbLHOe NepBUYHOe
HanpshkeHne [oMmkHbl BbITb NPEeAYCMOTPEHbI B 9KCMITyaTaLMOHHOW [OKYMEHTaLMm
Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB.

6.14 Tpe6oBaHUsi K CTOMKOCTM TpaHCcOpMaToOpoOB NpPU ToKax KOPOTKOro
3aMblKaHUsA

6.14.1 TpaHcdopMaTopbl AOIDKHbI B TeYeHue 1 ¢ BblAepXvBaTb TOKU KOPOTKOrO
3aMblKaHusl, BO3HWKAIOLLEro Ha BBOAAX BTOPUYHbBIX OBMOTOK.

6.14.2 B pokymeHTaumm Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB YKasbiBaloT
TOKW KOPOTKOrO 3aMblKaH1s Kaxgon 0GMOTKM.

6.15 MeTponormyeckue xapakrte pucTmkm

6.15.1 MeTporornyeckme XxapakTepUCTMKM OOIDKHbl ObiTb YCTaHOBIEHbI AN
creayoLwmx paboymx yCroBuin NpUMEHEHNS TpaHCGOPMaTOpPOB:

HomuHanbHbIV AnanasoH YacToT cocTaBnseT oT 99% Ao 101% HomuHanbHoM
4acToThbl ANa TpaHCOPMaTOPOB, NPeaHa3HAYEHHbIX AN U3MepeHust, U oT 96% [0
102% HOMWMHanNbHOW YacToTbl ANs TpaHcopmMaTopoB, NPeAHa3HAYeHHbIX Ans
3aLLmThI.

MorpeluHOCTb HaNpsHKeHUs 1 yrroBasi NOrpeLLHOCTb MPU HOMUHAMBHOW YacToTe
He [OSDKHbl MpeBbIWaTb 3HA4YeHW, 3adaHHbIX B Tabnuue 21, npu nobom
HanpskeHun B AuanasoHe 80-120% OT HOMWHANLHOrO HampsikeHUst U npuw
Harpyskax:

- nmoboe 3HayeHne ot 0 B-A pgo 100% HOMUHaMbLHOW Harpysku, npu
KoadhdmumeHTe MowHocTn ot 0,5 go 1, Ans Harpy3ku Tvna |;

- mexay 25% un 100% HOMUHanbHON Harpysku npy ko3thmLIMEHTE MOLLHOCTH
0,8, ansa Harpy3sku Tuna |l.

MOLLHOCTb aKTUBHO-MHAYKTMBHOM Harpy3ku Tuna Il onpegensercs ot
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rae Syoy - HOMMHAmbHAs MOLLHOCTL TpaHCGopMaTopa B AaHHOM KIlacce TOYHOCTH,
B-A;

Ulsry - HOMMHAMNBHOE 3HAYEHWE NEPBUYHOTO HaMPsSHKeHWs TpaHcdopmarTopa, B;

/] - 3Ha4YeHne NepBUYHOTO HAMPSXXEHUs, NoaBEAEHHOro K TpaHcdopmaTopy, B;

0,8-1,2 HOMMWHarbLHOro HanpsikeHus - ana TpaHccopMaTopoB,
npefHasHa4YeHHbIX A1 U3MEepPeHUsT;

ot 0,02 wwm 0,05 po 1,2; 1,5 vim 1,9 HOMMHaNBLHOTO HanpsbkeHus - Ans
TpaHchopMaTopoB, NpeAHa3HavYeHHbIX A8 3ayThbl.

* TekcT cHocku ! B GymaxHOM opurMHane He npueoguTcs. - lNMpumedaHue
M3rotoBUTENS 6a3bl AaHHbIX.

Mpumeyanue 1 - Mo cormacoBaHuto ¢ noTpebutenem gonyckaetcsi 6onee yskuii
AvanasoH MOLLHOCTU Harpy3ku, Hanpumep

2 )
U,
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Mpumeyanve 2 - [ns Harpy3ku Tvna | gonyckaetcs KO3pdmUUEHT MOLLHOCTH
OTMNYHBIV OT 1.

Mpymeyanne 3 - TemnepaTypa OKpyXaroLiero Bosgyxa - B COOTBETCTBUM C
[OKyMEHTaLel Ha TpaHCcopMaTopbl KOHKPETHBIX TUMOB.

MpymeyaHwe 4 - BbicoTa ycTaHOBKM TpaHcopMaTopoB Haf ypoBHEM MOpS - MO
6.8.2.

6.15.2 MpenenbHble 3HaYeHWst AoMyCcKaeMbIX MOrpeLlHoCTeN TpaHcdopMaTopoB
ANst 3MepeHuii B pabouunx ycroBusix NpumMeHeHns no 6.15.1 npu yctaHoBMBLLIEMCS
pexvime paboTbl 4OMKHBI COOTBETCTBOBATb Yka3aHHbIM B Tabnmue 21.

[MorpelHoCTM onMpenensioT Ha BbiBogax TpaHcdopmatopa. [lorpelHocTun
OOIDKHbl - y4uTbIBaTb  (BKMOYMaTb B cebsl) BrMsiHWE npedoxpaHuTenen  unm
Pe3ncTOpOB, SBMAIOLLMXCA COCTABHOW YacTbio TpaHcdopmaTopa.

Tabrmua 21 -  T[lpegenbHble  3HAYEHWUst  OOMyCKaeMblX  MOrPeLLHOCTEN
TpaHcdopMaTopoB



Knacc To4HocTH Mpenen ponyckaemoi NorpeLLHocTH

HanpsbxeHust, % YrIoBOW
0,1 10,1 +5' +0,15 cpag
0,2 +0,2 +10' +0,3 cpan
0,5 +0,5 +20' +0,6 cpag
1,0 +1,0 +40' +1,2 cpag
3,0 +3,0 He HopmupytoT

[ins TpaHcopMaTopoB C HECKONBKUMU BTOPUYHBIMU 0BMOTKaMu Heo6xoanmo
y4uTbIBaTb UX B3auMo3aBucuMocTb. Heobxoammo ykasbiBaTb Avanas3oH MOLHOCTM
Ons Kaxoon obMoTku, M kaxgas obmoTka [orkHa oTBevyaTb TpeboBaHusM K
TOYHOCTW B npefenax [AaHHOro AuanasoHa npu mobon Harpy3ke oBMOTOK, He
MCMONb3yeMbIX 41151 UCTIbITaHWIA, OT Hymsi 40 HOMUHABHOTO 3HAYEHMS!.

Ecnu amanasoHbl BbIXOAHOW MOLIHOCTU HE yKasaHbl, AaHHble AMana3oHbl Ans
ucnbiTyemont obmotkn Byayt coctaBnsaTb oT 25% po 100% OT HOMWMHarbHoro
3HaYeHUS BbIXOOHOW MOLLHOCTY AN Kaaon 06MOTKM.

Ecnm Ha ogHy M3 o6MOTOK Harpyska nogaeTcsl Nvb MHOA WM B TeveHue
HEMpOJOIMKNTENBHOTO BPEMEHW UMM ecriv  AaHHas obmoTka  ucnonb3yeTcs
UCKIMIOYUTENBHO B KayecTBe OOMOTKM OCTaTOYHOrO HamnpsikeHusi, ee BrusiHWE Ha
Apyrme oGMOTKM MOXHO He YYUTbIBaTb.

Ecnn pgononHutenbHyto o6MOTKY €MKOCTHOro TpaHcdopMaTtopa MCMonb3yrT
TOMbKO AN ralleHWsi pe3oHaHCHbIX KoreGaHui, ykasaHue knacca TOYHOCTU He
ABnseTCst 06513aTeNbHbIM.

6.15.2.1 Knacc To4HOCTM TpaHcdopMaTopa pAns  3alWmThl  yKasbiBaloT
NnocpeacTBOM — MakCMManbHO — [OMYCTUMOW  MOTPELLHOCTWM  HanpsikeHus (B
MPOLIEHTHOM BbIP&XEHWN), 3a4aHHOM ANS AaHHOro Kracca TovHocTW, oT 5%
HOMMWHAINbLHOTO HaMNPSKEHUsS [0 HanpshKeHWsl, COOTBETCTBYIOLLErO HOMMUHArNbHOMY
Ko3bdMUMNEHTY HanpskeHuss cormacHo 6.15.1. [llocrme A[aHHOrO  BblpaXeHus
cTaButcs 6yksa "P".

6.15.3 Tllo cornacoBaHuio Mexay noTtpebutenem U K3roToBUTENEM B
3KCMMyaTaLMOHHON AOKYMEHTaLWUW Ha TpaHCcdopMaTopbl AOMkHbI OblTb YkasaHbl
3aBVICMMOCTU MOTPELLHOCTEW OT BAMSIOLMX (PAKTOPOB: MEPBUYHOTO HAMNPSPKEHWS,
MOLLHOCTUW Harpy3ku, KoadpuLmeHTa MOLLHOCTH Harpysku, 4acToTbl, TemMnepaTypbl
B Anana3oHe ux paboynx 3Ha4YeHUN.

Takke pomkHa ObiTb yka3aHa TOYHOCTb OMpefeneHus  3aBUCUMOCTU
NOrpeLLHOCTEN.

3aBMCUMOCTU MOTPELUHOCTEN OT KaXaoro Brwusiiolero aktopa crepyet
NPVBOANTL MPU HOMUHATBHBIX 3HAYEHNAX BCEX OCTallbHbIX BIVSIIOLLMX (hrakTOPOB.
Tabnmua 22 - Mpenenbl NMOrpeLLHOCTY HaNPSHKEHWUS! U YINIOBOW MOTPELLHOCTM ANst
3aLLMTHBIX TPAaHCOPMaTOPOB HaNPsHXKEHUS

Knacc || % OT HOMMHanNbLHOro HanpsXeHns
2 5 100 || X 2 5 100 || X 2 5 100 || X
MorpeluHocTb YrroBasi NOrpeLLHoCTb, + || YrnoBasi NorpeLLHocTb,
HanpsixeHus, + % ° + caHTUpaguaHbl

3P 6,0 3,0 30 | 3,0 240 || 120 || 120 || 120 || 7,0 35|35 | 35

6P 12,0 || 6,0 || 6,0 || 6,0 || 480 || 240 || 240 || 240 || 14,0 | 70| 7,0 | 7,0

Ha 100).

Mpumeyanve - X = Fy - 100 (HOMUHANbHBIA KOI(MULMEHT HaNPSKEHNUS, YMHOXKEHHbIN

Mpumeyanne 1 - TMpu 3Ha4YEHUM MEPBUYHOTO HAMPSHXKEHUS, NMOABEAEHHOTO K
TpaHcdopmatopy Ans 3aumtbl, pasHom 0,05, 1,5 wm 1,9 HOMWMHanbHOro,
npegenbHble 3HaYeHWst A0MyCKaeMbIX MOTPEeLHOCTEN MO COrMacoBaHWo Mexay
pa3paboTUnKOM 1 3aKa34MKOM MOTYT GbiTb YBENMYEHBI B ABaA pa3sa.

Mpumeyarue 2 - B gokymeHTaumu Ha TpaHcdopmaTopbl KOHKPETHbIX TUMOB
AOIDKHbI ObITb yKa3aHbl pacyeTHble 3HaYeHUs MOrpPeLlHOCTEeN Mpu 3HA4YeHUAX
HanpsbkeHu 0,02; 0,05; 1,5 1 1,9 HOMUHanNbHOro.

6.16 Tok xonocToro xoAa AOMkeH GbITb YCTAHOBMEH U3rOTOBUTENEM U yKasaH B
3KCMIyaTaLMOHHON AOKYMEHTALMM Ha TpaHCOPMaTOPbl KOHKPETHBIX TUMOB.




6.17 ConpoTuBneHve 0OMOTOK MOCTOSIHHOMY TOKY AOSPKHO OblTb YCTaHOBNEHO
M3roTOBWTENEM U YyKa3aHO B  JKCMMyaTaLMOHHOM  JOKYMEHTauuM  Ha
TpaHcopMaTopbl KOHKPETHBIX TUMOB.

6.18 Tpe6oBaHUA K HaAeXHOCTU

6.18.1 CpepnHsas HapaboTka [o oTkasa fAomkHa ObiTb ycTtaHoBneHa no FTOCT
27.003 n ykasaHa B fJOKYMEHTaLUN Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB.

6.18.2 CpefiHuii cpok cnyxObl TpaHctopmMaTopoB He MeHee 30 neT.

6.18.3 TpeboBaHWsi MO PEMOHTONPUrOAHOCTU [OOMKHbI ObITb YyKasaHbl B
[OKYMEHTaLWW Ha TpaHCGopMaTOpbl KOHKPETHBIX TUMOB.

6.19 KomnnekTtHocTb

6.19.1 KomnnekTHOCTb TpaHCGopMaToOpoB AomkHa OblTb YCTaHOBMEHa B
AOKYMEHTaLWW Ha TpaHCGopMaTOpbl KOHKPETHBIX TUMOB.

6.19.2 K TpaHcdopmaTopam formkHa ObiTb NpuroxeHa aKcnnyaTauuoHHas
AokymeHTaums no[OCT 2.601: nacrnopT, PYyKOBOACTBO MO 3KChyaTauuu,
BegomocTu 3UM (npu Hanmuum).

[ns TpaHcdopmatopoB Ha HanpsbkeHve pfo 10 kB BknounTensHo no
cornacoBaHuio ¢ notpebutenem, ecrnM 9TO YCTAaHOBMEHO B AOKyMeHTauun Ha
TpaHchopMaTopbl KOHKPETHbBIX TUMOB, NAcMOPT MOXET ObITh 3aMEeHEeH 3TUKETKOM.

Ona TpaHcdopmaTopoB Ha HanpsbkeHne p[o 660 B HomeHknaTtypa
3KCMMyaTaLMOHHON AOKyMeHTauum MoxeT ObiTb cokpalleHa W [orkHa ObiTb
yKasaHa B [JOKyMEHTaLum Ha TpaHCopMaTopbl KOHKPETHBIX TUMOB.

Uncno aK3emnnsapoB  IKCMyaTaUWMOHHOW AOKyMeHTauuW, npunaraemon K
TpaHcdopmaTopaM, YCTaHaBnMBalOT B [OKYMEHTauuu Ha TpaHcdopmaTopbl
KOHKPETHbIX TUMOB.

6.20 MapkupoBka

6.20.1 Bce BBOAbI M BbIBOAbLI TPAHCGOPMATOPOB A5 BHELLHErO NPUCOEANHEHUS
cnepyeT obo3HavaTb cnocobom, obecrnevnBatoLMM AOMTOBEYHOCTb U CTOMKOCTb
MapKMpOBKM K aTMocepHbIM BO3AENCTBUAM. YCIIOBHbIe 0603Ha4YeHUs BBOAOB U
BbIBOJOB - B COOTBETCTBUM C Tabrmuamm 7-15.

6.20.2 Kaxgbln TpaHcdopmaTop AOMmkeH OblTb CHaGXeH MPUKPEnSiEHHON Ha
BWOHOM MecTe TabrMyKol, Ha KOTOPOW YKa3blBaloT:

TOBaPpHbIii 3HaK NPeanpUsSITUS-U3rOTOBUTENS UM €70 HAaMMEHOBaHME;

HavMeHoBaHMWe "TpaHcdopMaTop HanpsbkeHns";

TIN TpaHcdopmaTopa U KNMMMaTUYeckoe UCMOSTHEHME;

NopsiAKOBbI HOMEP MO CUCTEME HyMepaL My NPeANPUATUS-U3rOTOBUTENS;

obo3HayeHVe [OKyMEHTa Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB WM
0603Ha4eHNe HacTOoSILLEro CTaHaapTa;

rog Bbinycka (Ha TpaHcdopmartopax, npegHasHayeHHbIX Anst JKCrnopTa, He
yKa3blBaoT);

HOMUWHarbHOE HanpsiXeHne NepBMYHON 06MOTKM, B;

HOMWHarbHbIE HaMpPsDKEHUs1 KaxgouW W3  BTOpWYHbIX 0B6MOTOK, B (ans
TpexdiasHblX TPEXOOMOTOUHBIX TPaHCOPMaTOPOB YKa3bIBalOT TOMNbKO HaNpsiKeHue
OCHOBHOW BTOPU4HOW OBMOTKM);

HOMUWHarnbHyt YacToTy, 'y (npu YacToTe 50 'y fonyckaeTcsi He ykasblBaTb);

Kracchl TOYHOCTW U COOTBETCTBYIOLLME MM HOMUHANbHbIE MOLLHOCTH, B-A;

npeaernbHy0 MOLWHOCTb, B-A;

MOJHYIO0 Maccy TpaHcdopmaTopa, Kr;

HOMMWHarbHOEe AaBMEHVE ANs ra30HaMNOMHEHHbIX TpaHCOPMaTopPOB;

ycrnoBHoe o06o3HayeHne Cxembl M Tpynnbl coeAuHeHust obmoTtok  (ans
TpexdasHbIX TpaHCGOpPMaTopoB).

Mpumeyanue 1 - [lonyckaeTcs HAHOCUTb NepPeYMCIIEHHbIE AaHHbIe Ha OAHY UMK
Heckomnbko Tabrmuek, a TaKke 4YaCTUMHO WM MOMHOCTBIO Ha  3MEeMEeHTbl
KOHCTPYKLMN TpaHcdopmMaTopa.

Mpumeyanne 2 - [lonyckaeTcsi HAaHOCUTb Ha TabmMYKy [OMOINHUTENbHYHO
MHEOPMaLIIO B COOTBETCTBUN C AOKYMEHTaLMEN Ha TpaHCopMaTopbl KOHKPETHbIX
TUMOB.

6.20.3 B kackagHbIX M1 eMKOCTHbIX TpaHcdopMaTopax MapKupyrT Kaxablin 6riok
NI KOHOEHCATOop, BXOASALLMIA B KOMMINEKT TpaHcdopmaTopa.

6.20.4 MapkupoBka TpaHcnopTHoM Tapbl - no FTOCT 14192.
6.21 YnakoBKka

6.21.1 MNepen ynakoBbiBaHWEM BCE HEOKpPALLEHHbIE HapyXHble MOBEPXHOCTH,
KOTOpble MOTYT MOABEpraTbCsi KOpPpO3uM U Mopye, LOMKHbI GbiTh MOABEPrHYTHI
KOHCepBaLuK.

6.21.2 YnakoBka [orkHa obecrnevmBaTb COXPaAHHOCTb TpaHCGOpMaTopoB Npwu
UX TpaHcropTupoBaHuW. Bua ynakoBbiBaHWS [OMmMkeH ObiTb NpeaycMOTpeH B
AOKyMeHTaL M Ha TpaHcdopMaTopbl KOHKPETHBIX TUMOB.

6.22 Tpe6oBaHUA NO 3KONOrUN

6.22.1 TpeboBaHMs K HaMpsXKEHWIO pagvornomex npeabsBnAlTCS AN
TpaHcdopMaTopoB Kracca HanpsixeHus Bbille 110 kKB BKNOYMTENbHO.

HanpsixeHue pagronomex He [ormkHO npesbiwate 2500 MkB npy 1,1 Ta.g f NER

6.22.2 N30naumMoHHas XMOKOCTb KOHAEHCATOPOB AOSPkHa ObiTb 3KOMOrv4eckm
6e3onacHom.

6.22.3 U3roToBuTENb JOMKEH NPEAOCTAaBNATL MHAOPMALMIO O NHOObLIX BINSHUSX
TpaHcdopMaTopa Ha NPUPOAHYI0 Cpeay BO BPEMs €ro aKCniyatauuu, a Takxke o
OEMOHTaxe W yTunmaaummn obopyaoBaHus.


http://docs.cntd.ru/document/1200006967
http://docs.cntd.ru/document/1200106869
http://docs.cntd.ru/document/1200006710

7 Tpe6boBaHuA 6e3onacHOCTU

7.1 TpeboBaHns 6e30MacHOCTN K KOHCTPYKLUM TpaHcdopmaTtopos - no FTOCT
12.2.007.0 n TOCT 12.2.007.3.

7.2 TpeboBaHusi 6€30MacHOCTM NpY UCNbITaHUAX TpaHcdopmaTopos - no FTOCT
8.216 M [OCT 12.3.019.

7.3 PekomeHpyemas MUHMMAarnbHasi CTeneHb 3allMTbl KOPMYCOB HU3KOBOJbTHbIX
YCTPOWCTB YNpaBneHust W/wumm BCMOMOraTenbHbIX YCTPOWCTB, MCMOMb3yeMbIX B
TpaHcdopMaTopax Afs YCTaHOBKM BHYTpu nomelueHusi, - IP20 cormacHo FOCT
14254.

[aHHoe TpeGoBaHMe He pacnpoCTPaHSETCS Ha YCTaHOBKW, B  KOTOPbIX
obCnyVBaOLLMIA NepCcoHan He MOXeT Mony4uTb AOCTYn K TpaHcdopmatopy 6es
NpefBapuUTEnbHOTO  CHSTUSL  HanpsbkeHWst € TpaHcdopmatopa W NPUHSTUS
COOTBETCTBYIOLWMX Mep 6e3onacHoCcTU (Hanpumep, OrOKMPOBKYW, BbINOMHEHUS
0COBbIX MHCTPYKLMIA MO dKChyaTaumm v T.n.). B Takom crnyyae AokymeHTauusi Ha
usgenve OoOMKHA coaepaTb 4YeTKMe ykadaHust O HeobXoAMMOCTU MNPUHSATMS
AaHHbIX Mep.

PekomeHayemas MuHMManbHas CTeneHb 3alyTbl KOPMYCOB HU3KOBOMLTHbBIX
YCTPOWCTB yNpaBneHust W/vmm BCMoOMOraTenbHbIX YCTPOWCTB, MCMOMb3yeMblX B
TpaHcdopmaTopax Hapy>XHON YCTaHOBKY, - [P44.

8 MNpaBuna npuemku

8.1 [Ins NpoBepKy COOTBETCTBYUS TPAHCHOPMATOPOB TPEGOBaHUSIM HACTOSLLETO
cTaHaapTa M [OKYMEHTaLUMM Ha TpaHCKopMaTopbl KOHKPETHBLIX TWUMOB CreayeT
MPOBOAWUTL UCMbITAHUSA: ANA YTBEPXKOEHUA TUMA; KBanudwMKaLMoHHbIe; npueMo-
CAATOYHbIE; NEPUOANYECKME; TUMOBbIE.

8.2 Ob6bem wCNbITAaHUA W MNPOBEPOK, B 3aBUCMMOCTM OT KOHCTPYKTUBHbIX
0COBEHHOCTEN U HasHayYeHus TpaHcdpopmartopa, criedyeT BbiOUpaTb no Tabnuvue
23 v ycTaHaBrmMBaTb B AOKYMEHTaLUN Ha TpaHCHOPMaTOpbl KOHKPETHbBIX TUMOB.

8.3 O6wme nonoxeHus

8.3.1 Tlpn wvcnbITaHUAX KBanMAMKALMOHHBIX, ANS  YTBepXAeHus  Tuna,
nepuoanYecKnX U TUMOBbLIX OTAEMbHbIE UCMbITAHWSA, He BMMAIOLME Ha pe3ynbTaTbl
APYrX UCMbITaHWUIA, NPeAyCMOTPEHHbIX Tabmmuen 23, fonyckaeTcsl MPOBOANUTL Ha
pasHbIX TpaHcopmaTopax (napannesibHble UCTIbITaHus).

MepeyeHb  napannenbHbIX — UCMbITAHWIA  credyeT  ycTaHaeBnMBaTb B
OKYMEHTaLWUM Ha TpaHCGopMaTopbl KOHKPETHBIX TUMOB.

8.3.2 [onyckaeTcsi COBMELUEHMEe OTAEeMbHbIX BMOOB  WUCMbITAHWA U3
nepeymcrieHHbIX B 8.1.

8.3.3 TunomcnonHeHns n 41cno TpaHcopMaTopoB, MOABEPraeMbIX KaaoMmy
UCTIbITAHMIO MPU  UCMbITAHWSX KBaNMMAWMKALMOHHbLIX, ANA  YTBEpXOeHWus Tvna,
NepuoanYECKMX, TUMOBLIX M Ha COOTBETCTBME YTBEPXAEHHOMY Tumy cneayeT
yKa3blBaTb B AOKYMEHTaLMM Ha TPaHCOpMaTopbl KOHKPETHbIX TUMOB.

8.3.4 [py NpUeMO-CAATOMHBLIX MCMbITAHUAX TpaHCGOpMaTopbl NoABepraoT
MpoBepKe METOLOM CIIIOLLHOMO KOHTPOSIS.

8.3.5 [lonyckaeTcs NpoBOAWUTb UCMbITaHWS HAa COOPOYHBIX eAUHMLLAX U AeTansx
TpaHCcdopMaTopoB.

[onyckaeTcs B TexXHMYeCKM O0DOOCHOBaHHBIX CryYasx Mpu  UCMbITAHWSX
KBanMUKALMOHHBIX, ANS YTBEPXKOEHUS Tuna, NepuoanMyeckux, TUMOBbIX U Ha
COOTBETCTBUE YTBEPXKOEHHOMY TUMY 3aCHMTbIBaTb UCMbITaHUS TpaHctopMaTopoB
OPYTUX  TUMOB  (Cepwid), VMEIOLLMX  aHanorMyHble  KOHCTPYKTMBHbIE UM
TEXHOIOMMYECKME PELLEHUS] UMW OAUHAKOBble MPUMEHsIEMblE MaTepuansl, npu
HanmMuMM TakWxX yKa3aHWii B AOKYMEHTauuuM Ha TpaHcopMaTopbl KOHKPETHbIX
TUMOB.

Tabrnmua 23 - O6bem MCnbITaHWU U NPOBEPOK
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HanmeHoBaHue
MCMbITaHWS "
npoBepku

Heo6XoAMMOCTb NPOBEAEHNS UCTbITaHMIA

MyHKT
cTaHgapTa

HacTosLwero

ans

yTBEPXKOEHUA
TMna

KBanmdu-
KaLMOHHbIX

npuemo-
COATO4HBIX

nepuogmn-
YecKnx

TexHu4eckme
TpeboBaHus

meToabl
KOHTpOnst

1 TlposBepka Ha
COOTBETCTBUE
TpeboBaHusaM
c6opoyHoro
yepTexa

6.1; 6.10.1;
6.19

9.1

2 VcnbiTaHve
npo6bl mMacna
MacIIOHaNONHEHHbIX
TpaHcdopmMaTopoB:

- onpezerneHve
npo6uBHoOro
HanpsbkeHns

- onpegernexvie
TaHreHca yrma
[LMANEKTPUYECKUX
notepb

6.12.7

6.12.7

9.2

9.2

3 3mepenve
COMNpOTUBEHUS
130 o6MoToK

6.12.6

9.3

4 WcnbiTanus
aneKkTpu4ecKon
NpOYHOCTH
nsonAuumn:

- OAHOMWHYTHbBIM
HanpsikeHnem
MPOMbILLITEHHON
yacToTbl

- TpaHcdopmaTopos
c HOMUHarbHbIM
HanpsbkeHnem 330
kB 7] BblLLE
HanpsbkeHnem
KOMMYTaLMOHHOTO
nMnynsca

- TpaHcdopmaTopoB
c HOMUHarbHbLIM
HanpspkeHem
cebiwe 1000 B

- HanpsXXeHnamn
rPO30BOro nMnyrnbca

- BHYTPEHHeWN
usonayumn

nepBUYHON 0BMOTKM
Ha  CTOWMKOCTb K
Tennosomy npoboto

- n3onaumum
NepBUYHON 0OMOTKMN
ra3oHanosHeHHbIX
TpaHcdopmMaTopoB
npu OCTaTO4YHOM
[aBneHun rasa,
PaBHOM Hyro

- npoBepKa AJHbI
NyTN yTeYKU

6.12.12

6.10.1.4

9.4

9.4

9.4

9.4

9.4

9.19




5 W3amepeHue TOKa
X0rocToro xoga

9.5

6 Onpepenexue
norpeLHoCTeN:

npu Harpy3skax,
COOTBETCTBYIOLLMX
BCEM Knaccam
TOYHOCTH,
MPUCBOEHHbIX
[aHHOMY
TpaHcdopmaTopy

npu Harpyskax,
COOTBETCTBYIOLLMX
BbICLLEMY  Knaccy
TOYHOCTM

9.6

9.6

7 MNposepka rpynnbl
coeuHeHus
06MOTOK

9.6

8 N3mepeHnuns
HanpsbkeHus Ha
BBOAAX
Pa3oMKHYTOro
TpeyronbHuka
[OMOMNHUTENbHBLIX
BTOPUYHBIX OOMOTOK
TpaHcdopMaTopoB:

- npu
CUMMETPUYHOM
HOMMWHarbHOM
NepPBUYHOM
HanpsbkeHUn

- npu  3amMblkaHun
ogHom w3 a3 Ha
3emrno

6.4,6.5

6.7

9.7

9.8

9 WcnbiTaHne Ha
HarpeB

9.9

10 WcnbiTaHue Ha
YCTONYNBOCTb
TpaHcdopMaTopoB K
AnuTensHOMYy
opHodasHoMy
3aMblKaHWo
nuTalrLLen cetn Ha
3emMrno

6.6, 6.11

9.10

11 WcnbiTaHve Ha
YCTOMYNBOCTb
TpaHcopMaTopoB K
TOKaMm KOpPOTKOro
3aMblKaHWst

9.1

12 MpoBepka
paboTocnocoGHoOCTH
€MKOCTHbIX
TpaHcdopMaTopoB B
nepexofHbIX
pexvmax

9.12

13 Knumatnyeckue
ucnblTaHus B
obbeme,
npeaycMOTPEHHOM
cTaHaapTamu Ha
TpaHcdopmaTopbl
KOHKPETHbIX TUMOB

6.9

9.13




14 MexaHuyeckue
vCnbITaHWS B
obbeme,
npeaycMOTPEHHOM
cTaHgapTamu Ha
TpaHcdopmaTopbl
KOHKPETHbIX TUMNOB

9.13

15 MWcnbiTaHwe Ha
NPOYHOCTb npu
TpaHCMopTVPOBaHUM

10.1

9.15

16 WcnbiTanne
yNaKoBKu Ha
cbpacbiBaHve

10.1

9.16

17 N3mepenne
YPOBHSI  4aCTUYHbIX
paspsifoB ans
TpaHcdopmaTopos,
Tpebyroumx
npoBepKkN  YPOBHS
HEeOoHOKPaTHO
BO3HMKAOLLMX
YacCTUYHbIX
pa3psigoB no [OCT
1516.3

6.12.5

9.4.1

18 TlMogTBeEpxaeHue
cpeaHet HapaboTku
[0 oTKasa

6.18.1

9.17

19 WcnbiTaHve
MacIIOHaMoTHEHHbIX
TpaHcgopmaTopoB
Ha repMeTUYHOCTb

6.10.2.1

9.18

20 N3mepenne
ConpoTMBREHNS
obMoTOK
NOCTOAHHOMY TOKY

9.20

21 OnpegeneHve
KONMMYECTBEHHOM
yTeyKku rasa
ra3oHanosHEeHHbIX
TpaHcdopMaTopoB

6.10.3.2

9.14

22 VcnbiTaHne Ha
BHYTpeHHee AyroBoe
3amMblkaHve
MacIIOHaNONHEHHbIX
W ra3oHamnosHeHHbIX
TpaHcgopmaTopoB

6.10.6

9.21

23 MWcnbiTaHwe Ha
cTeneHb 3aWmThI
KopnycoB

7.3

9.23

24 WcnbiTanne
MHOroKpaTHbIM
Cpe3aHHbIM
MMMNyNbCOM Ha
BbIBOJaX NEPBUYHOM
0o6MOTKM

6.12.11

9.22

25 MWcnbiTaHwe no
onpeAeneHno
HanpspkeHus!
paguonomex

6.22.1

9.24
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Mpumeyanne 1 - 3Hak "+" o3Ha4aeT, YTO UCMbITaHWe NPOBOASAT; 3HaK "-" He npoBoasAT; bykBa "O"
0O3HayaeT, YTO UCMbITaHWe NPOBOASIT, €CIIN 3TO YKasaHo B [OKYMEHTaLuu Ha TpaHcdopmaTop KOHKPETHOro
TMna.

Mpumevanne 2 - [Ona TpaHcdopmaTtopoB knacca HanpsbkeHus 330 kKB v Bbille BMECTO MCMbITaHWSA
3NEKTPUYECKON MPOYHOCTU U3ONALMU OOHOMUHYTHBIM HaMpPsXeHNEeM MPOMbILLNEHHOM YacTOThl JoMycKaeTcs
NPOBOAWTbL UCTIbITAHUS ANEKTPUYECKON MPOYHOCTY M3OTSILUM HaNpPsHKeHMEM KOMMYTaLMOHHOMO UMMyTibCa.

Mpumeyarue 3 - [Ina TpaHcdopMaTopoB C HOMUHaMNbLHOM YacToTon 60 'y Bce ucnbiTaHusi NPOBOAAT Npu
yactote 50 'y (KpoMe onpeaeneHnst MorpeLHOCTeN eMKOCTHBIX TPaHCGOPMaTOpPOB), Ha YTO AOMKHO ObiTb
yKasaHo B nacnopre.

8.3.6 MocnegoBaTenbHOCTb UCTbITAHUIA MOXET ObiTb NPOU3BOSILHOM, ECIU UHbIE
Tpe6oBaHWsl HE YCTAHOBMEHbI B [LOKYMEHTaL MM Ha TPpaHCGOPMaTOPbl KOHKPETHbBIX
TUMOB.

8.3.7 Mpu oTpuLaTenbHbIX peaynbTaTax NpUeMo-cAaTouHbIX, NEPUOANYECKUX U
TUMOBBLIX WCMbITAHUA MOCRe YycTpaHeHusi [[edeKTOB MOBTOPHbIE WCTbITaHUS
npoBOAST B MOMHOM OObEME MNM B TEeXHWYECKM OBOCHOBaHHbIX Clydasix B
COKpalLeHHOM 0b6beme: MOBTOPSIOT  UCMbITA@HWS,, MO  KOTOPbIM  MOMyYeHbl
HEYAOBNETBOPUTENbHbIE PEe3yrbTaThl, UCTbITAHWS, KOTOpble MOMM MOBMMATH Ha
BO3HUKHOBEHVE AedeKTOB, a TaKkxe Te UCMbITaHWS!, KOTOpble He NPOBOAWINCH.

ECnn  KOHKpPeTHble MPUYMHBblI  HEY[OBMETBOPUTENBHOTO — pesyrnbrata  He
YCTaHOBIIEHbI, NMOBTOPHbLIE UCTIbITAHWS MO MyHKTaM HECOOTBETCTBUS MPOBOASAT Ha
yABOEHHOM Yucrie 06pa3LoB (KpoMe NpUeMo-CAaTOHbIX UCTIbITaHUIA).

PesynbTaTbl NOBTOPHbIX UCTIbITAHWI SIBISIOTCS OKOHYATEMNbHBIMM.

8.4 KBanudMkaunoHHble UcnbITaHUsA

8.4.1 Mopagok NpoBeAeHNs! KBanMGMKaLWOHHbIX UChbIiTaHuiA - no FOCT 15.001
nOCT 15.309.

8.4.2 [lonyckaeTcsl 3acuMTbiBaTb B KayecTBe KBanMuUKaLMOHHBIX UCTbITaHUM
UCTIbITaHMS OMbITHBIX 06pa3LoB, NPOBEAEHHbIE B COOTBETCTBUM C Tabnuuei 23,
ecnv cobnofeHbl crieayoume ycrnoBus:

- OMblTHble 06pa3Lbl GblM U3FOTOBMEHBI MO TEXHOMOMU U Ha 06GopydoBaHMM,
NPeAyCMOTPEHHbIX A4S CEPUAHOTO NPOU3BOACTBA;

- MPU M3rOTOBMIEHMM YCTAHOBOYHOW CEpUM He MpoBoAunack [nAopaboTka
KOHCTpPYKLMK, TpebytoLasi NPOBEAEHUA UCTIbITAHWUIA;

- Bpemsi, npoLueAaLlee Nocrie UCMbITaHWi OMNbITHbIX 06pa3LoB, He MpeBbilLaeT
CPOK, YCTaHOBIEHHbIV A5 NEPUOANYECKNX UCTIbITaHWIA.

Ecrm aTu ycnosusi He cobriogeHbl, TO NPy COOTBETCTBYHOLLEM TEXHUYECKOM
060CHOBaHMM [ONYCKAeTCs 3aCHUTbIBaTb OTAESbHbIE UCMbITaHWS, Ha pe3yrbTaTax
KOTOPbIX HECOBIoAEHNE YKa3aHHbIX YCMOBWIA HE OTPaXaeTcs.

8.5 Npuemo-caaTouHble UcnbITaHUA

Mpuemo-caaToyHble UCNbITaHUA NPOBOAMT Cry»0a TEXHNYECKOro KOHTPONS Unn
Apyrasi ynorHOMOYEHHas Ha 3TO cry0a NpeanpUSTUS-M3rOTOBUTENS.

OpHoBpPEMEHHO c npuemMo-caaTouHbIMU UCMbITaHNSIMK Kaxabln
TpaHcdopmaTop [OIbKeH MOABEpraTbCs MEPBUMYHON MOBEpPKe MO MpaBunam,
NpUHATBLIM B CTpaHe-u3rotoButene, u no metoguke FOCT 8.216.

8.6 Nepuoaunyeckune ucnbiTaHUA

8.6.1. MNepuoguyeckne ucnbiTaHWUs crnedyeT NPOBOAWTL Ha TpaHcdopmaTopax
CEepUIAHOrO NPOM3BOACTBA HE pexe OfHOro pasa B 5 ner.

MoaTBepxaeHne cpedHen HapaboTky A0 OTKa3a NepBblii pa3 NPOBOAST Yepes
10 neT nocne Havana cepuiHOro NPOM3BOACTBA, 3aTEM - HE pexe OAHOro pasa B 5
ner.

8.6.2 Ecrm npov3BoAcTBO TpaHCOpMaTopoB OblNo MpepBaHO KO BpeMeHW
HacTynneHuss Ccpoka OuYepedHblX MEepUOAMHECKUX  UCMbITaHWA, TO  MNpu
BO30GHOBIIEHUM BbINycka criedyeT MpoBOAWTL NEpPUOAUYECKME  UCTIbITaHUS
TpaHcdopmaTopoB Ha obpasuax MepBo/  NapTWW, UW3FOTOBIIEHHOW Mocne
BO30GHOBIIEHNS NPOM3BOACTBA.

[lo 3aBepLUeHNst OTAENbHBIX (ASMTENBHBIX MO BPEMEHMW) UCTIbITaHUA, BXOASILLMX
B 00beM  NEepuoauMyeckux  UCMbITAHWA,  OCHOBaHWEM  [Ons  Bbinycka
TpaHcopmMaTopoB SBMSETCS NPOTOKOMN NPeAblAYLLMX NEPUOANYECKUX UCTIbITaHWIA.

8.7 TunoBble MCMbITaHWs criedyeT MPOBOAUTHL B MOMHOM WM COKpaLLeHHOM
obbeMe  KBanNM(MKaLMOHHLIX  WUCMbITAHUA  MpPU  U3MEHEHUU  KOHCTPYKLMK,
NPUMEHSIEMbIX MaTepuarioB UM TEXHOMOMMM NPOM3BOACTBA, ECIM 3TN U3MEHEHUS
MOIyT OKa3aTb BIMSIHWE Ha XapaKTEPUCTUKM UMW NapameTpbl TpaHCGopMaTopoB.

B 3aBMCMMOCTM OT XapakTepa BHOCMMOMO U3MEHEHWSI  (M3MEHEHWIA)
UCMbITaHUAM [oMnycKaeTcs NoABepraTh OTAerNbHble COOPOYHbIE eANHULIbI, AeTanw,
obpa3sLbl MaTepuarnos v ap.

8.8 VicnbiTaHns Ans yTBepXOeHWs Tuna criedyeT MPOBOAUTL MO NpaBuram,
NPUHATLIM B CTPaHe-n3rotosuTerne.

9 MeToabl KOHTpONS

9.1 NMpoBepka Ha cooTBeTCTBME TPeO6OBaHUsIM COOPOYHOro YepTexa
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9.1.1 MpoBepke noanexar:

- rabapuTtHble pasmepbil!, ycTaHOBOYHblE W MPUCOEAUHUTESNbHLIE Pa3Mepbl,
[Ns KOTOPbIX Ha CEOPOYHOM YepTexe ykasaHbl NpeAernbHbIE OTKMOHEHUS!;

- Macca TpaHcdopmaTopall;

1} Kpome npremo-caaTouHbIX UCTbITaHWMA.

- COCTOSIHME NMOBEPXHOCTMN HAPYXXHbIX N3OMSALMOHHbBIX YacTewn;

- COCTOSIHWE 3aLLUMTHbIX MOKPbITUIA HAPYXHbIX YacTen;

- COCTOSIHME NMOLLAAO0K NOA 3a3eMsAtoLLMe 3aXVIMbl;

- NPaBUIIbHOCTb 3anonHeHUs Tabnmyek TEXHUYECKUX AaHHbIX;

- MapK1poBKa BbIBOJOB;

- KOMMMEKTHOCTb.

MpoBepky NPOBOAAT BHELHUM OCMOTPOM, W3MepeHUeM YyHUBepCasrbHbIM
M3MEpUTENbHBIM MHCTPYMEHTOM, MPY NOMOLLM LIABOHOB, @ Takxe B3BeLLVBaHUEM
TpaHcdopmaTopa Ha Becax O6LUEero MPUMEHEHUS WM NpW MOMOLLM MPYXMHHOTO
AvHamMoMeTpa.

9.1.2 Mpy NpUEemMo-CAATOYHBIX UCTILITAHWAX Pa3Mepbl AOMyCKaeTcs NpoBepsTb
Ha aetansx n c6opoyHbIX eanHMLax Ao cbopku TpaHcdopmaTopa.

9.1.3 JonyckaeTcsa onpeaensdTe Maccy TpaHcdopmMaTopa CyMMMPOBaHNEM Macc
BCEX COOPOUHbBIX EAUHUL.

9.2 OnpepfeneHne NPoBGUBHOMO HaMPSHKEHUSI U TaHreHca yrna AM3NEKTPUYEecKmx
noTepb Mpu ucnbiTaHuy Npobbl Macna - no [OCT 6581. Ana TpaHcdopmaTopos ¢
HOMMHarbHbIM HanpspkeHem Ao 35 kB BkmouuTensHo npoGa Macna oTobupaeTcs B
TOT e AeHb U3 eMKOCTU, U3 KOTOPOI Macro 3anvMBaeTcs B TpaHcdopmatop, a Ans
TpaHCGOpPMaToOpoOB C  HOMUWHamnbHbIM  HanpsbkeHvem 110 kB u  Bblwe -
HernocpeacTBEHHO M3 TpaHcdopmaTopa. [Mopsaok B3sTUS npobbl JorkeH ObiTb
YCTaHOBMEH B AOKYMEHTaLWUN Ha TpaHChopMaTopbl KOHKPETHBIX TUMOB.

Meton n3MepeHnst TaHreHca yrna [OV3NEKTPUYECKUX notepb
MacrioHanosIHeHHbIX TPaHCGOPMaToOpPOB AOMKeH ObITb ykadaH B AOKYMEHTauun Ha
TpaHcGopMaTopbl KOHKPETHBIX TUMOB.

9.3 MiamepeHve conpoTyBREHUs M30MSILIMM OGMOTOK NPOBOAMTCSt MEFAOMMETPOM
Ha 2500 B ans nepBuYHbIX 0GMOTOK He3aseMIsieMblx TpaHcdopMaTopoB 1 Ha 1000
B - Ans nepBUYHbIX OOMOTOK 3a3emrisieMblX M BTOPUYHBIX OBMOTOK BCEX
TpaHcdopMaTopoB.

9.4 WcnbiTaHne 3nekTpu4eckoi mnpovHocTv usonaumm - no FOCT 1516.3 wu
[OCT 22756.

Mpy NOBTOPHBLIX WCMbITAHUSX BHYTPEHHEN W3OMSALWMM NEPBUYHBIX OBMOTOK,
NPOBOAWMBIX C Lierbio NPoBepku paboTocnocoGHOCTU TpaHCGopMaTopoB nocne
NpoBeAEeHNst UCMbITaHWUI APYrMX BUAOB, UCTIbITATENbHOE HaMNpskeHWe JOMKHO BbiTb
He 6onee 90% ucnbiTaTenbHOro HanpsbkeHus, npegycmoTperHoro FOCT 1516.1 n
[OCT 1516.3.

9.4.1 [onycTMmMoe  3HayeHMe  MaKCMMarbHOTO  Kaxyluerocs — 3apsiga
HEOIHOKPAaTHO BO3HMKaIOLLMX YacTuYHbIX pa3psgos onpegenstot no FOCT 1516.3
n [OCT 20074.

V3mepeHrie MakCMMarbHOrO KayLLErocsi 3apsiia HeOAHOKPaTHO BO3HUKAKOLLMX
YacTUYHbIX pa3psidoB - no metoauke FOCT 1516.3.

TpaHcopMaTopbl CYATAIOTCS BbIAEPXKABLUMMM UCTbITAHWE, €CIIN BbIMOSHSETCS
X0Ts1 6bl OLHO M3 YCIIOBWIA:

- HW B OQHOM U3 V3MEPEHUI 3HaYeHVe MaKCMManbHOro Kayluerocsi 3apsiaa
HEOOHOKPaTHO BO3HMKAaIOLLMX YAaCTUYHbBIX Pa3psiioB HE MPEBbILLAET HOPMUPYEMOTO
3HayeHus;

- HW B OQHOM U3 WU3MEPEHUI 3HAYEHME MaKCMMarbHOMO KayLlerocsi 3apsina
HEOOHOKPaTHO  BO3HMKAlOWMX YacTUYHbIX — PaspsidoB,  onpedeneHHoe  Ans
perynsipHoCcT# npouecca u4.p., paBHoi E.=0,5, He npeBbiWaeT AONyCTUMOro
3HayeHust;

- CpefHW TOK YacTW4HbIX pa3psidoB, OMPEAEneHHblil, Kak Ccymma
MaKCUMarbHbIX 3HAYEHUIA KaXYLLMXCA 3apsifoB, B3ATbIX 3@ MHTEpBan BpeMeHu T,
COOTBETCTBYET TPebOoBaHMIO:

Tep. = (B g Mt | 4)

ra e 9impm. - HOPMMpPOBaHHOE (OOMYCTUMOE) 3HAYeHWEe MaKCUMaribHOro
KaxkyLLierocs 3apsiaa HeoAHOKpaTHO BO3HMKatoLwyx YP;

t - 3Ha4YeHWe BpeMeHN OfHOTO Livkna usmepenmst YpP.

Mpy 3TOM 3a MakcMMarbHOe 3HayYeHWe KaxyLuerocsi 3apsiia NpUHUMaeTcst To
€ro 3Ha4eHvie, NP1 KOTOPOM YMCIIO NEPUOAOB BO3HWKHOBEHUS YaCTUYHbIX paspsifoB
cocTaensieT 6onee 50% obLuero Yncna neprvoaoB 3a Bpems U3MepeHus.

9.5 N3amepeHmne Toka xonocToro xoaa - no FOCT 3484.1.

Mpy 3TOM TOK XONOCTOrO Xoda AOMKeH GbiTb M3MEPEH Mnocne WU3MepeHwi
OMMWYECKOrO COMPOTUBIIEHMS OOMOTOK A0 OrnpeferneHnst norpelHocTen. Ecnm
OKaXETCSl, YTO TOK XOSIOCTOTO0 XO4a MeHblue ToKa, MpU KOTOPOM WU3MEpPANoch
COMPOTMBIIEHNE COOTBETCTBYHOLLEN 0BMOTKW, Nepes onpeaerneHnem norpeLuHocTei
TpaHcopmaTop HE0GXOAMMO Pa3MarHUTUTb.

Tok  XOrmocToro  xoda  3MEeKTPOMAarHWTHOrO  YCTPOMCTBA  EMKOCTHbIX
TpaHchopMaTopoB HanpskeHust U3MepsieTcst 6e3 NOAKIIIOYEHNS AenNUTENs.

ToK XOrocToro xoda 3MeKTPOMAarHUTHbIX TPaHCGOPMaTOpOB M3MepsieTcsl Ha
0[HOW N3 OCHOBHbLIX OOMOTOK.
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9.6 Onpenenenvie norpewHocTe (6.15) u npoBepka rpynnbl coeaVHEHUs

obmotok  (5.10) - nolOCT 8.216. [lpy uChbITaHUM TPEXOGMOTOUHBIX
TpaHcdopMmaTopoB 0o6moTka, cBobogHass OT  WUCMblTaHuiA, AomkHa OblTb
pasoMKHyTa.

[na  TpexoBMOTOYHbIX TpaHcopMaTopoB, AnMTENbHO pabortaloumx C
BKIMOYEHHbIMM  Harpy3kamnm Ha ob6eux BTOPUYHBIX OOMOTKaX, MOrpeLuHoCTU
TpaHcdopMaTopoB OnpeaensitoT C BKMOYEHUMEeM Harpy3ok Ha obe BTOpUYHbIE
obmoTku. Mopsadok pacnpefeneHns Harpy3ok Mexay BTOPWUYHBIMWM OBMOTKaMu
TpaHcdopmaTopoB ¢ Tpems 1 BGoree o6MoTKamn Npu onpeaeneHnn norpeLLHocTen
[O/mKeH BbITb YkasaH B AOKYMeHTaL MM Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB.

Mpumeyarve

1 MorpeLHoCT! EMKOCTHBIX TPaHCGOPMaTOPOB, NpeAHa3HauYeHHbIX A8 paboThl
B 9MeKTPUYECKuUX Liensix nepemeHHoro Toka yactoton 50 Iy, onpepenstoT npu
yacToTax nuTtatoLero HanpsbxkeHust 49,5 n 50,5 'u.

2 lMorpewHoCTM eMKOCTHBIX TPaHCGOPMaTOpPOB, NpeaHasHaYeHHbIX Ans paboTbl
B O3MEKTPUYECKMX Liensx nepemMeHHoro Toka 4vactoton 60 Iy, onpemenstoT npu
YyacToTax nuTatoLero HanpsbkeHust 59,5 n 60,5 'y,

3 lMorpelHoCT! eMKOCTHbIX TpaHCopMaTopoB onpeaenstoT Npu Harpyskax,
COOTBETCTBYIOLMX BCEM Kraccam TovHocTW. o pesynbratam uCnbITaHWA Ans
YTBEPXOEHVs1 TUNa AonycKaeTCsi MPOBEPSTb MOrPeLLHOCTH TUX TpaHcdopMaTopoB
TOMbKO MO BbICLUEMY KIACCy TOYHOCTH.

4 TorpelLHOCTVM OBGMOTOK AJ1 3aLLyThl ONPeaensitoT Npy HanpsxkeHusx 0,2 n 1,2
HOMMWHAIBLHOTO 3HAYEHMSI.

5 Tlpu npuemo-cAaTOYHbIX WCMbITAHWSX OMPeAeneHVWe  MorpeLuHocTe
TpaHCGopMaToOpoB MPOBOAAT MPU MEHbLUEM YWUCMEe 3HAYEHUN HanpshkeHun wu
MOLLHOCTEA W NpW HOMWHambHOW 4acToTe, ecnM OBOCHOBAHHOCTb TaKoro
YMEHbLLUEHVSI MOATBEPXAEHA KBanMMKaLMOHHBIMU 1 TUMOBLIMU UCMbITaHNAMM.

9.7 HanpspkeHne Ha BBOAAaxX pPa3OMKHYTOrO TPEYroribHWKa BTOPUYHBLIX
[OOMNONMHUTENbHBIX OGMOTOK  TPEXOBMOTOYHbIX TpaHccdopmaTopoB (cM. 6.4)
M3MEpPAIT MpU  Harpyske 3TUX OOMOTOK HOMWMHAamnbHOW  MOLUHOCTbIO  C
KO3 hMLNEHTOM MOLIHOCTM 0,8 (xapakTep Harpy3ku - akTUBHO-UHAYKTUBHBIN).

[ina nonydeHnss CMMMETPUM NepBUYHOrO (ba3HOro HanpsikeHUs Aonyckaertcs
MCMbITbIBATL TPaHCOpPMaTop B MUTAIOLLEN CETU C 3a3eMSIEHHON HeWTparnbio Mo
cxemaM, n306paxeHHbIM Ha pucyHkax 5.9 n b.10 npunoxeHus b.

9.8 HanpspkeHne Ha BBOAax Pa3OMKHYTOrO TPeyrorlbHWKa BTOPUYHBIX
[ONOMHUTENbHBIX 0OMOTOK TpaHcdopmaTopoB (CM. 6.7), BO3HMKaiolwee npu
3amblkaHUM OfHOW U3 a3 nepBUYHbIX OBMOTOK Ha 3emmio, M3MepsiioT npu
HOMWHamNbLHOM 3HaYeHUN Harpy3kn AOMOMHUTENbHBIX OOMOTOK M 3HAYEHWUW Harpy3ku
OCHOBHbIX BTOPUYHBLIX 0BMOTOK, COOTBETCTBYIOLLEN HULLEMY KITACCy TOUYHOCTH.

Mpn aToM TpaHcdopmaTopbl BKMIOYAIOTCH B CETb C  WU3OMMPOBAHHON
HelTpanblo, a WX JMHElHble BbIBOAbI MEPBUYHBIX OBMOTOK MoodepenHo
3aKopauuBaloT Ha 3emnio. [lonyckaeTcs npoBoAWTb UCMbITaHMe Ha NbbiX ABYX
dazax TpaHCEOPMaTOpPOB.

Mpumeyanue - Mpu ucnbiTaHusax no 9.7 n 9.8 HeobxoguMMo 3a3emrieHve
[OMOSHUTESbHLIX BTOPUYHLIX OOMOTOK Yepe3 NpobuBHOWM NpedoxpaHuTens AnA
TpaHcGopMaTopoB, BKMOYAEMbIX MO CXeMaM, U30BpaxeHHbIM Ha pucyHkax b.4 n
B.5 npunoxexus b.

9.9 WUcnbiTaHne Ha HarpeB npu npedenbHon MowHocTy - no [OCT 3484.2
METOAOM HEnocpeACcTBEHHOW Harpy3kv Npv NMUTaHUM HOMMHAIbHBIM HanpsPKeHeM
CO CTOPOHbI NEPBUYHON OGMOTKM W pacnpefeneHneM Harpysku cornacHo 5.4. Mpu
3TOM [A0NYCKaeTCsi KOHTPONMPOBATh TOMLKO TeMMepaTypy 06MOTOK MO U3MEHEHO
COMPOTVBIEHWMS], @ Y MacloHanoNHeHHbIX TPaHCGOPMaTOPOB Takke TemnepaTtypy
BEPXHUX CIOEB Macsa.

9.9.1 MWcnblTaHMe Ha HarpeB Ha BTOPWYHbIX OOMOTKax €MKOCTHOro
TpaHcdopmaTopa

McnbiTaHe NpoBoAWTCA Ha KOMMMEKTHOM eMKOCTHOM TpaHcdopmarope unm
TOMbKO Ha JNEKTPOMAarHUTHOM ycTpoicTe. [pu NpoBeAeHUM UCMbITaHWUs Ha
KOMMMEKTHOM eMKOCTHOM TpaHchopmaTope ycTaHaBrmBatoT Hanborbluee paGoyee
HanpsbxeHue NepBUYHON 06MOTKM.

Mpy  npoBedeHWM  UCMbITAHUS HA  3NEKTPOMarHWUTHOM  YCTPOWCTBE
NPOMEXyTOYHbIN  TpaHcdopMaTop  HacTpavBalT TakuMm  obpasoM, 4TOObI

HanpsbkeHne BTOpu4HoN obmMoTkmn L/ cooTBeTcTBOBANo Tabnuue 24.

McnbiTaHne Ha HarpeB NPOBOAST MPU HOMUHAMBHOW Harpyske BTOPUYHON Lienu
UnK NpY MakCMMaribHOM Harpyske BTOPUYHON Lienu, eCriv NPpeAcTaBieHo HECKObKO
BTOPWYHbIX Harpy3ok (cM. 5.4). TemnepaTtypy 3anvcbiBatoT.

Ecrv npeacTaBneHo HECKOMbKO BTOPUYHLIX OBMOTOK, UCTIbITaHWE NPOBOAST C
OfHOBPEMEHHbIM MOAKMIOYEHNEM COOTBETCTBYIOLLEN HOMUHAmNbHOW BTOPWUYHO
Harpysku K KaxmoW BTOPUYHOM OBMOTKE, €crm Mexay W3roToBUTENemM W
nokynarternemM He OroBOpeHo NHoe.

Harpy3ky Ha gononHuTensHyto 06MOTKY NMOAatT cornacHo 5.4.

TemnepaTypa OKpyxaroLlen cpefbl Ha MecTe MUCNblITaHUN AOkHA COCTaBNsATb
ot 10°C po 30°C.

EMKOCTHble TpaHccopmMaTopbl UM OAHO  3MEKTPOMAarHUTHOE YCTPOMCTBO
MCMbITBIBAKOT COMMACHO MYHKTY a), 6) 1 B), COOTBETCTBEHHO.
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a) Bce TpaHcdopmaTopbl WCMbITLIBAKOT Npu  HampsbkeHun, B 1,2 pasa
NpeBbILLAOLLEM HOMVHAIBHOE HanpsKeHWe NepBUYHON 0GMOTKN.

Ecnu ykasaHa npegenbHas MOLHOCTb, UCMbITaHUs TpaHcdopmaTopa NpoBoasAT
MpU HOMMWHAIbHOM HarpshKeHUM MEPBUYHON OBMOTKM, MPWU BTOPUYHOW Harpyske,
COOTBETCTBYIOLLEN [aHHON MpeAeribHoOM MOLHOCTM U Npn  koadpuumeHTe
MOLLHOCTW, PaBHOM eAuHuLLe, 6€3 Noaayy Harpysku Ha JOMOMHATENbHYI0 OOMOTKY.

Ecnm npepenbHasi MOLWHOCTb YKa3blBAETCH [ANst HECKOMbKUX BTOPUUHBIX
0OMOTOK, MCMbITaHWSi TpaHcdopmaTopa MPOBOAAT OTAENbHO, C MooYepeaHbIM
MOAKIMOYEHNEM Kaxkdoh OBMOTKM K BTOPWUYHOM Harpy3ke, COOTBETCTBYHOLLEN
[AaHHOW NpefernbHOM MOLLHOCTK, MPU KO3ddMLMEHTE MOLLHOCTH, PaBHOM eAVHNLIE.

VcnbiTaHe npogomkatoT A0 Tex Mop, Moka TemnepaTypa TpaHcdopmartopa He
cTtabunmsunpyetcs.

6) TpaHcdopmaTopbl ¢ koadpuLmeHToM Hanpspkenust 1,5 ans 30 ¢ unm 1,9 ana
30 C uCMbITLIBAIOT MPU WX COOTBETCTBYIOLEM HanpshkeHun Ans 30 ¢, HaumHas
nocrne NpUIoXeHUst HanpsbkeHusi, B 1,2 pa3a npeBblLLAIOLLEro HOMUHaNbHOE, B
TeyeHve BPeMeHW, JOCTaTOMHOrO Anst AOCTUXEHWS! YCTOMYMBOMO TemnepaTypHOro
COCTOSIHVSI; HarpeB He [OMKEH MpeBblllaTh 3HaYeHue, ykasaHHoe B Tabnumue 18,
6onee yem Ha 10°C.

[onyckaeTcs Takne TpaHCcdOpMaTopbl UCMbITLIBATbL MPU UX COOTBETCTBYIOLLEM
koacbdmLneHTe HanpskeHnst Ans 30 ¢, Ha4YMHas C XOMOAHOrO COCTOSIHUS; HarpeB
06MOTKM He forpkeH npeBbiwatb 10°C.

MpumeyaHve - [aHHOe WCMbITaHWE MOXHO He NPOBOAWTb, eCn ecTb Apyrve
cnocobbl  gokasaTb, 4TO  TpaHcdopmatop OyaeT  yaoBneTBOPUTENbHO
hyHKLMOHMPOBATL B A@HHbIX YCITOBUSIX.

B) TpaHcdopmaTopbl ¢ KOaddmuneHToM Hanpsixenns 1,9 ana 8 4 ucnbiTbiBaloT
npv HanpsbkeHn, B 1,9 pa3 npeBbILLaoWEM HOMVHaNBLHOE, AN 8 Y, Ha4YuHas nocne
NPUIOXeHNs HanpsixeHns, B 1,2 pa3a MpeBblLLAILIEr0 HOMVHaNbHOE, B TeYeHune
BpEMEHW, [OCTATOMHOrO ANns  AOCTWKEHWS  YCTOMYMBOrO — TemnepaTypHOro
COCTOSIHWS; MpeBbIlUeHWe TemnepaTypbl He [OIDKHO MPeBbilaTb  3HAYEeHWH,
yka3aHHbIx B Tabrmue 16 6onee yem Ha 10°C.

OneKkTpoMarHMTHoe  YCTPOMCTBO — CYMTaeTCs  AOCTUILMM  CTaburnbHOro
COCTOSIHWSI, ecliM PoCT TemnepaTypbl He npeBbiwaer 1°C B uvac. [leperpes
TemnepaTypbl 0OMOTOK onpeaenseTcs MeToA0M U3MEHEHUSI CONPOTMBIIEHNS.

TemnepaTypy OKpY>aroLLEero BO3gyxa MoXHO n3mepsTb cornacHo FOCT 3484.2.

9.9.2 WcnbiTaHne Ha HarpeB Ha [AOMNOSHUTENbHBIX BTOPUYHBIX OOMOTKax
€MKOCTHOrO TpaHcdopMaTopa A5s KOHTPONsS U30rsLMY CeTH

Ecnu ogHa 13 BTOpUYHbIX 0OMOTOK MCMOMb3yeTcs Kak 0OMOTKa ANst KOHTPONs
M30MSLMU CETU, UCMbITAHME NPOBOAST B COOTBETCTBUM ¢ 9.9.1 nocrne ucnbiTaHus,
OnM1caHHoro B npoLieaype a).
Tabnumua 24 - VicnblTaTensbHoe HanpsbkeHue Anst UCMbITaHWs Ha Harpes

BTopuyHas Harpyska HomuHanbHasi BTOpuyHas Harpyaka MpenenbHas MOLLHOCTb
BTOPUYHO 06MOTKM
KoaddmumeHt -
U Fy=12 Fy =1,5mm 1,9 Fy=19

HanpspkeHVsi 1 Bpemst
HenpepbIBHO 30c 8y -

TecToBas 3nekTpo- KomnnekTHbIn 3nekTpo- KomnnekTHbIn 3nekTpo- KomnnekTHbIN 3nekTpo- KomnnekTHbIn

KOHdpMrypaums MarHuTHoe €MKOCTHbIV MarHuTHoe €MKOCTHbIV MarHuTHoe €MKOCTHbIV MarHuTHoe €MKOCTHbIV
YCTPOWCTBO || TpaHcdopmMaTop || ycTpoicTBo TpaHcdopmaTop || ycTporcTeo TpaHcdopmaTop || ycTpoicTBO || TpaHcdopmMaTop
= 1,2. T 1.2. T 2

McnbiTatensHoe U =12 Uy, T, = ln U =120y, iy = 1x =120, Un = 1x Th =T,

HanpsKeHne po || 1.2 Uy, Kum Krom Ke

MOMEHTa, Korga pocT B

TemnepaTypbl

(HarpeB) - Hwke 1°C/u.

* dopMmyna cooTBETCTBYET opurmHary. - Mpumeyarne narotoutens 6asbl AaHHbIX.

- - F .U 19T - -

VicnbiTatensHoe Up="L I8 || gy oFp Uy, || U= —l® | 1019 U,

HanpsbkeHne ans i Raisiv

BpeMEHN

(NpopomKmTENBLHOCTH)

oTkasa

MprmeyaHue - 4ONONHUTENBHOE UCNbITaHNe NPOBOAST, €CNM yKasaHa npeaeribHasi MOLLHOCTb.
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Mpy npoBeAeHWM NOArOTOBUTENbHOMO UCMbITaHUA (cTabunusauun pabouero
pexuma) npu  KOIpPULMEHTE  HanmpshkeHWst nepBuUYHOM obmoTkm 1 ¢
[0MOSNHUTENbHON 0BMOTKM CHAMAIOT Harpysky.

Bo Bpems ucnbiTaHust npu  HampsbkeHu, B 1,9 pa3 npeBblLAOLLEM
HOMWHarbHOe HanpsbkeHne nepBuYHOA OBMOTKM Ans 8 4, Ha AOMNOMHUTENbHYo
0OMOTKy MofdaloT BTOPUYHYIO — Harpy3Ky, COOTBETCTBYIOLLYO —HOMMWHaNbHON
npegensHon MOLHOCTU cornacHo 5.4, B TO BpeMsi Kak Ha Apyrue oGMOTKM nogarT
HarpysKy, paBHyl0 X HOMUHaNbHOWM BTOPUYHOW Harpyske.

Ecrm ans apyrx BTOpUYHBIX OBMOTOK ykasbiBaeTcsl npeferibHasi MOLHOCTb,
NpoBOAAT AOMOMHUTENbHOE WCNbiTaHne cornacHo 9.9.1 npu  koadhdmumeHTe
HanpskeHWsi NepBUYHON 0BMoTkM 1,2 6e3 mopgayn Harpyaku Ha AOMOSHUTESNbHYO
0BMOTKY.

MpumeyaHue - HanpsokeHWe uU3MepsAloT Ha nepBUYHOM OOMOTKe, Tak Kak
[efCTBUTENbHOE HanpsbkeHne BTOPUYHON OOMOTKM MOXeT OblTb 3Ha4UTENbHO
MeHbLUE HOMUHAITBHOTO HaMNPsXKeHWst BTOPUYHOM 0BMOTKM.

9.10 AcnblTaHne Ha yCTOWYMBOCTb K ANUTENbHBIM OfHOMA3HLIM 3aMblKaHWSIM
nuTaloWen CceTM Ha  3eMilo  MpOBOAAT  TOMbKO — ANA  3asemmsieMblX
TpaHccopMaTopoB, MpeAHasHavYeHHbIX Ans paboTbl B CETAX C M30NMPOBaHHON
HenTpanbto (cM. 6.6).

K TpexdasHbiM TpaHcgopmaTtopam, a Takke K TpexdasHbiM rpynnam
ofiHoha3HbIX TpaHchopMaTopoB, 06 bEAMHEHHBIX NPEANPUITUEM-U3FOTOBUTENEM B
©[MHYI0 KOHCTPYKLIMIO, MOABOASAT Tpexda3Hoe CuHycouaarnbHoe M CUMMETPUYHOe
HanpskeHne, OT UCTOYHUKA C He3a3eMIIeHHON HeWTpanbio, paBHoe Hambonbliemy
pabouyemy 3HayeHuo no [OCT 1516.3, ¢ nocriegylouyM 3amblkaHUEM OOHOW M3
a3 nepsu4HON 06MOTKM Ha 3emnto. K ogHodhasHbIM TpaHcdopmaTopam NoaBoasT
HanpsbxeHue, paBHoe 1,9 HOMUHaMNbLHOrO.

Mpy ucnbiTaHUM TpaHCKOPMaTOPOB BTOPWUYHbIE OOMOTKM AOIDKHBI  ObiThb
HarpyxeHbl MOLLUHOCTbIO, YKa3aHHO B [OKyMeHTauum Ha TpaHcdopmMaTopsbl
KOHKPETHbIX TUMOB.

B aTOM pexvme TpaHcopMaTopbl UCTILITHIBAOT B TedeHne 8 Y. MpeBbilueHre
TemnepaTypbl TpaHCOpPMaTopPOB AOIMKHO COOTBETCTBOBATL 6.11.4.

Temnepatypy TpaHccopmaTopoB, noABepratoLLmxcs NOBbILLEHHOMY
HanpsixeHuto B TeveHne 30 ¢ (Tabnuua 24), He KOHTPONMPYHOT.

Mocne aTux ucnbiTaHWA TpaHCcdopMaTopbl [AOMKHbI OblTb  MOABEPrHYTHI
MOBTOPHbLIM UCMbITaHWSIM B 06 bEME NPUEMO-CAATOUHbIX.

9.11 UcnbiTaHua Ha yCTOMYMBOCTb K TOKam KOPOTKOTO 3aMblKaHUsi NpOBOAST
crneaytowmm obpasom:

- K NepBUYHLIM OGMOTKaM TpaHCOpMaToOpPOB MOABOAST HaNpshKEHWE, paBHOE
0,9-1,05 HOMVHanbLHOrO, MPX Pa3oMKHYTBIX BTOPUYHbIX 06MOTKax. 3aTem ogHy w3
BTOPUYHbIX OBMOTOK C MOMOLLBIO CreLuansHOro YCTPOWCTBa 3akopayvBaloT
BbIEPKMBAIOT peXvM B TeyeHne 1 c. [pu 3TOM HanpsikeHe Ha BbiBOAAX
NepBUYHON OBMOTKM [OIDKHO COXPaHSITLCS B yKa3aHHbIX Npeaenax.

KpuTepum  oueHkM pomkHbl  ObiTb  yKasaHbl B [OKYMEHTauuum Ha
TpaHcopMaTopbl KOHKPETHBIX TUMOB.

Mpn “CMbITaHUM 3MEKTPOMArHUTHBIX TPaHCHOPMATOPOB U 3MEKTPOMArHUTHBIX
YCTPOMCTB €MKOCTHbIX TPaHCOPMaTOPOB HanpshkeHWe [OnyckaeTcsi NoABOAWTL
CO CTOPOHbI BTOPUYHBIX OGMOTOK NPY 3aMKHYTOW HAKOPOTKO NEPBUYHON OBMOTKeE.

9.12 PaboTy eMKOCTHbIX TpaHchopMaTopoB NPy MEPeXofdHbIX npoueccax
NpoBepsIlOT C ocuurriorpadMyeckoit 3anMcbio UNK onpeaeneHnem rnokasartenemn
npouecca ApyrmMMn metodamu, obecrneuynBaloLLMU  HeoOXOAMMYI TOYHOCTb
N3MEepPEHNN.

9.12.1 VicnbiTaHne Ha 3aTyxaHue NepexofHoro npoLecca npu KpatkoBpeMeHHOM
KOPOTKOM 3aMblKaHUM BO BTOPUYHOM Lenu (cM. 6.13.1) npoBoasAT 3amblkaHueMm
HaKOpOTKO BBOLOB OCHOBHOW BTOPUYHOW OBMOTKM TpaHcdopmatopa npu onbiTe
xornocToro xofa. [MageHne HanpsbkeHUs BO BHELLHeW Lienu Npyu 3TOM JOMKHO ObiTb
He 6onee 10% HOMWHaMNbLHOrO 3HayeHus. [nMTenbHOCTb NEepexoqHoro nmpouecca
onpedensioT AecsiTb pa3. Hu B ogHOM cnyvae AnMTENbHOCTb MNEepexofHoro
npowecca He gorpkHa npesbiwats 0,2 c.

9.12.2 VcnbiTaHMe Ha CKOPOCTb CHWXKEHUSI BTOPWUYHOMO HanpspkeHust [0
YCTaAHOBMEHHOMO 3HayeHust (CM. 6.13.2) nNpy BHE3anHOM KOPOTKOM 3aMbIKaHUW Ha
3aKIMax NepBUYHOM Lienu NpoBOAsiT MO ABa pas3a C HaMMeHbluel B BbICLUEM
Knacce TOYHOCTM W Haubomblueli B HU3LIEM KracCce TOYHOCTU aKTUBHO-
MHOYKTMBHOW Harpy3kon ¢ koadxpuumneHtoMm mowHocT 0,8 v npu MrHOBEHHOM
NepBMYHOM HaNpshKeHUU, GrM3KOM K HyNIEBOMY U MakCUMMarnbHOMY 3HaveHusMm. dTa
npoBepka MoxeT ObiTb MNpoBedeHa MO Cxeme, M30OPaXeHHOW Ha pUCYHKe 2,
COOTBETCTBYIOLLEN  OKBMBAINIEHTHOMW CXeMe EeMKOCTHOro  TpaHcdopmartopa.
MapameTpbl 3KBMBaNEHTHOW CXeMbl AOMMKHbI OblTb yka3aHbl B [AOKYMEHTaLWUM Ha
TpaHchopMaTopbl KOHKPETHbIX TUMOB.

PucyHok 2 - 3kBUBaneHTHasA cxema eMKOCTHOro TpaHcdopmartopa

TR

=

kil
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T1 - nutarowyn TpaHcdopmatop; C - kKoHaeHcaTop oT6opa MOLWHOCTM EMKOCTHOTO
TpaHcdopmaTtopa; T2 - TpaHchopmaTop HanpsKeHUst Anst ocuunnorpacmpoBaHns;
QY - O9neKkTpoMarHMTHOe YCTPOMCTBO €MKOCTHOro TpaHcdopmartopa; B -

BbICOKOBOMBTHbI  KOpPOTKO3aMblKaTerb; S - Harpy3ka OCHOBHOW BTOPU4HOM
06MOoTKM

PuicyHok 2 - SkBMBaneHTHas cxemMa eMKOCTHOro TpaHcchopmartopa

[lonyckaeTcsi NPUMEHSTL ApYrMe MeTOfbl UCTbITaHWi, KOTopble AOMKHbI ObITb
yKasaHbl B JOKYMEHTaLUM Ha TPaHC(OPMaTOpPbl KOHKPETHbIX TUMOB.

9.13 MeToabl M BWAbI UCMbITAHWA TpaHCOPMATOPOB Ha YCTOMYMBOCTb K
KIMMaTU4EeCKUM BHELLHUM BO3AedcTByoLLMM chakTopam no [OCT 16962.1 wu
MeXaHU4YeCK1M BHELLUHMM Bo3aevicTBytowmM caktopam no FOCT 16962.2 fomkHbI
6bITb yKa3aHbl B [AOKYMEHTaLUMW Ha TpaHcdopmaTopbl KOHKPETHbIX TUMOB B
3aBMCMMOCTH or MCNOMHEHNA " KOHCTPYKTUBHbIX ocobeHHoCTe
TpaHCcGopMaTopoB.

Mpy  wucnbiTaHuAx  TpaHcopMaTopoB — KaTeropun pasmelleHnss 1 Ha
BO3JeCTBME Harpy3oK OT BeTpa, rororiefa W TsHkeHUs MPOBOAOB OCHOBaHWe
TpaHcdopmaTopa XeCcTKO 3aKpennsiioT, a K cepeduHe BblBOAA €ro NepBUYHON
06MOTKM NPUKNaAbIBalOT HarpysKy, YCTaHoBIeHHyto B 6.8.3. YkasaHHyo Harpysky
NpUKIaabIiBalOT NOOYEPeHO B Tpex B3aMMHO NepneHANKYNapHbIX HanpaBreHusx: B
FOPWU3OHTarnbLHOM MIIOCKOCTM MO OCU BbiBOAa B CTOPOHY OT TpaHcdopmaTopa, B
rOPU3OHTarbHOM MMOCKOCTU B HarnpaBieHun, NepneHanKynspHoM Kk ocv BbiBoAa, U
B BEPTVKambHO NIOCKOCTM MO HAaNpaBMeHNio K OCHOBAHMIO.

[Ins cTepxHeBbIX BBOAOB W BbIBOAOB, PACMONOXEHHbIX BEPTUKANbLHO, Harpyaky
NpUKNaabiBalOT MoOOYepeaHo B [ABYX HanpaBfeHusX: BepTVKanbHO BBepX W
rOPU3OHTAsbHO B MI06OM HanpasrieHn.

B kaxgoMm HanpaBneHWy Bpems BblAEPX KN Harpy3ku - 1 MuHyTa.

TpaHcdopmaTop CUMTaloT BblAepXaBLUVM UCTbITaHWe, eCrv BO Bpems 1 rnocre
€ro NpoBefeHNs He OTMEeYEHO MOBPEeXOEeHW TpaHcdopmaTopa UM BblBOAa, Teun
Macra y MacroHarofHeHHbIX W YBESMYEHWSI YTEYKW rasa Yy ra3oHarnonHeHHbIX
TpaHcdopMaTopoB.

9.14 OnpeaeneHWe KONMMYECTBEHHOW YTEYKU rasa ra3oHanofHeHHbIX
TpaHcd opmaTopoB

VcnbiTaHve no onpeAeneHnio yTedkn NpoeoasT npu Temnepatype (25£10)°C.

McnbiTyemblin TpaHcopMaTop, 3anoriHeHHbIE [0 Hopmupyemoro pabouero
(MMHUManbHoro paboyero UMM HoMMHarnbHOrO paboyero) AaBMeHKs, MOMeLaloT B
3aMKHYTbI 06bem (kamepy, Yexon W3 MONMMMEPHON NIEHKM), KOTOPbIA He AOIDKeH
npeBbIWaTh HapyXHbIi 06bem MCMbITyemMoro TpaHcdopmaTtopa 6onee yem B 3
pasa.

Mocne ycTaHOBKM TpaHcdopMaTopa B 3aMKHYThIN 06bem B NMocnefHuin BBOAAT
Wyn 4YyBCTBWUTENbHOTO npubopa (TeyeuckaTens), pearvpylowero Ha Marble
KOHLIeHTpaLuuM rasa, KOTOPbIM 3anofiHeH UCMbITyeMbll TpaHcdopmatop, W
MKCUpYIOT MokasaHusi npubopa. Yepe3 onpeaeneHHbIi NPOMEXyTOK BpeMeHU
BblAEPXKKM TpaHcdopmaTopa B 3amMkHyToM obbeme (Hampumep, 4Yepe3 1 u)
orepauwuio NOBTOPSIOT.

lopoBylo yTeuky rasa ¢, % Macchl rasa B WUCMbITyeMOM TpaHcdopmaTope,
onpenensioT no dopmyne

876107 AC. R AV 5)
d-t B Vg

roe AC - pasHOCTb KOHUEHTpauuM rasa B 3aMKHyTOM obbeme 3a Bpewmsi
BbIAEPXKKMN, /11;

Fy - naenenue rasa, pasHoe 1 krc/cm?2 ;

AP - pasHOCTb MeXay 3aMKHYTbIM U HapyXHbiM OBBHLEMOM WCMLITYEMOro
TpaHcgopmaTopa,

F, - paBneHvie rasa B TpaHcpopmaTope npu UcnbiTaHum (abcomntoTHoe), Kre/cm

FrT - 06bem rasa B TpaHcdopmarope, I;

& - NNOTHOCTb rasa B TpaHcopMaTope;

¢ - BpeMs MEXay U3MEPEHUSIMU, Y.

[ins TpaHcdopmaTopa, 3anofHeHHOro arierasoM, onpeaenstoT no opmyre

o3 AC B AV

g=145.1
iR VT

(6)

MpumeyaHue 1 - 3HayeHUst 06 beMoB, HEOBXOANMbBIX AJS BbIYUCIIEHUSI YTEYKY,
[OOIDKHbI GbITh OnNpeaeneHbl C NOrPELLHOCTLIO, He npeBbiLuatoLeint 20%.

Mpumeyanne 2 - Ecrm wkana npubopa AnA onpedeneHvss yTeukn He
kanubpoBaHa HeMoOCPeACTBEHHO B 3HAYEHWSIX KOHLEHTpauuu rasa, [/n, 3Tu

3HaYeHWs HaxoAsaT no 3aeBucumocTn C' = f(H) (e m - nokasaHusi npubopa B
eAVHMLax LLKarbl), NPUIOXeHHOW K cBuaeTenbcTBy 06 atTecTauum (kanmbpoBke),
NPOBOAMMON B YCTaHOBEHHOM MOPSiAKe.

9.15 UcnbiTaHMe Ha NPOYHOCTL NPU TPAHCMOPTMPOBaHUN

9.15.1 MeToabl UCMbITaHUA Ha MPOYHOCTb MpW TpaHcnopTupoBaHun no FTOCT
23216 pomkHbl ObITb YKka3aHbl B AOKYMEHTaLUMKN Ha TpaHCOopMaTopbl KOHKPETHBIX
TUNOB.

9.156.2 Tlocne wcnbiTaHua TpaHcopmaTopbl pacnakoBbIBAOT, MNPOBOAAT
BHELUHWA OCMOTP TpaHCcopMaTopoB, Tapbl, KPEenmneHwWid, a Takxe npoBepsoT
napameTpbl, YCTAHOBIIEHHbIE B AOKYMEHTaLUM Ha TpaHCOpPMaTopbl KOHKPETHbIX
TMNOB.
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9.15.3 TpaHcdopmMaTop M ero ynakoBKy CHMTaOT BblAEPXaBLUMMU WCMbITaHWe,
ecrn:

a) nMpu BHELWWHEM OCMOTpe YNakoBKM He OOHapyxeHbl MexaHudyeckue
NOBPEXOEHVs Tapbl, BEAyLUWME K NoTepe 3alMTHBIX CBOWCTB, a TakXe HapyLLeHWs
KpenneHui ynakoBaHHbIX n3germin B Tape. [lonyckaeTca ocrabneHne KpenneHun
u3genvsi B Tape, ecnM 3TO He MPMBEMNO K MOBPeX4eHuo TpaHcdopmatopa B
npoLecce UCMbITaHus;

6) npu BHeLLHeM OCMOTpe TpaHcdopMaTopa He OGHapyXeHbl MOBPEXOeHMs,
npensiTcTByloume ero paboTte, a pesyrbTaTbl  MOBTOPHBIX UCMLITAHWA  Ha
AMEKTPUYECKYI0 MPOYHOCTb  M3OMAUMM U OMpefeneHue  NOrpeLuHocTen -
NONOXUTESbHbIE.

9.15.4 MNpn ynakoBKe HECKOIbKUX TPaHCGOPMaTOPOB B OAMH SILLMK AOMNYyCKaeTcs
NMpOBOAMTL MPOBEPKY MapaMeTpoB BbIGOPOYHO. YMCHo noanexawyx UChbITaHWo
TpaHcopmMaTopoB AOIMKHO GbiTb YKa3aHO B [AOKYMEHTaLWW Ha TpaHcdopMaTopsb!
KOHKPETHbIX TUMOB.

9.15.5 [ins kpynHorabapuTHbIX TPaHCGOPMAaTOPOB UCMbITaHWE AOMYyCKaeTcs He
npoBOAWTb, a CMoCOGHOCTb TPaHCGIOPMAaToOpOB U YNakoBKWM MPOTUBOCTOSITb
paspyLuatoLLeMy BO3LENCTBUIO MEXaHWYECKMX Harpy3oK Npu TpaHCMOPTUPOBaHWU
OLIEeHMBAIOT MO pe3yrbTataM TPaHCMOPTUPOBAHUS 3TUX UMM aHANOMMYHbIX U3OEenuiA
notpebuTento.

9.16 UcnbiTaHMe ynakoBKkM TpaHc opmaTopa Ha copacbiBaHue

9.16.1 MeToabl UCMbITaHWSI YNakoBKW TpaHcopMaTopoB Ha cbpackiBaHWe Mo
[OCT 18425 pomkHbl ObITb yKasaHbl B [OKyMEHTauuM Ha TpaHcdopmaTopbl
KOHKPETHbIX TUMOB.

9.16.2 WcnbiTaHuio MoABepralT ynakoBKy CyMMapHOW Maccow (BmecTe C
ynakoBaHHbIM TpaHcdopmaTopoM) Ao 200 kr. YnakoBKy CyMMapHoi maccoii 6onee
200 kr, a Takke YMaKoBKYy, MapKMpoBaHHylo 3HakoM "Xpynkoe. OCTOpPOXHO",
UCMbITaHMIO Ha MPOYHOCTL MU cHpackiBaHWM He NOABEPratoT.

9.16.3 Aumk (YNakoBKy) C HaxoAsWMMCA B HeM TpaHcopMaTopom
(TpaHcdopmaTopamm) wnm MaKeToMm, VUMUTUPYIOLLM ynakoBaHHble
TpaHcdopmaTopsbl, cobpackiBaloT ognH pa3 Ha nnowagky no FOCT 18425 Ha ero
TOPLIEBYIO CTOPOHY C BbICOTbI:

0,5 M - npu cymmapHoi macce (TpaHcdopmatopa v ynakosku) o 100 kr
BKIIIOMUTESBHO;

0,3 M - Mpu cymmapHoin Macce (TpaHcdopmaTtopa 1 ynakosku) cebiwe 100 go
200 Kr BKMIOYUTENBHO.

9.16.4 Mo OKOHYaHUM UCMbITAHWS NPOBOAST BHELLHWA OCMOTP YNaKoBKMU.

9.16.5 YnakoBKy cuUuTalOT BbIAEpXaBLUE WCMblITaHWe, €Crv MNpu BHELHEM
0OCMOTpE He 06HapyXeHbl NOBPEXOEHVs, BEAYLLME K MOTEPE ee 3aLUMTHbIX CBOWCTB.
[HonyckaeTcsi ocrniabneHve oTaenbHbIX KpenneHui.

9.17 MoaTteepxaeHue cpefHel HapaboTku A0 OTkasa NPOBOAST Ha OCHOBAHUM
cbopa y notpebuteneit n 06paboTkm mHopmaumm o paboTte TpaHCcdopMaTopoB
WNK YX NPOTOTUMNOB MO METOAUKE, yKa3aHHOW B AOKYMEHTaL MM Ha TpaHcgopMaTop
KOHKpETHOro Tvna.

9.18 NcnbiTaHnsa Ha repmeTyHOCTb - No FOCT 3484.5.

9.19 [mvHy nyTM yYTeYKM BHELUHe# W3onAuMM  TpaHCopMaTopoB  Ha
cooTBeTcTBME TpeboBaHmsam 6.9.1.4 nposepstoT no FOCT 9920.

9.20 M3mepeHne conpoTUBNEHWSI OOMOTOK MOCTOSIHHOMY TOKY NMPOBEPSOT MO
[OCT 3484.1.
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9.21 UcnbiTaHMe Ha BHYTpPeHHee AYyroBoe 3aMblkaHue

VcnbiTaHne npoBOAAT AN MPOBEPKUM COOTBETCTBUS  TpaHcdopmaTopa
TpeboBaHuam  6.10.6. TpaHcdopmaTop OCHaW@T BCEM  HeobXoauMbIM
obopyaoBaHMeM W YCTaHaBrMBalOT B YCIIOBUSX, aHaNOMYHbIX  YCIIOBUSIM
aKcnnyaTaumu.

OcHoBaHve TpaHcdopmaTopa NoMeLLalT Ha yHOAMEHT BbICOTOW HE MeHee
500 mMM. [na rasoHanornHeHHbIX TpaHCGOPMaToOpOB [aBfieHUE HamnoSHEHWUA He
[OMMKHO BbITb MeHbLLIE HOMWUHAIBHOTO AABMEeHVst HanonHeHns npu 20°C.

Mpy ncnbiTaHUM Ha BHYTPEHHee [yroBoe 3aMblkaHue HeobxoAnmo onpeaenvTb
rpaHMLbl  Joryckaemoi 06rnacTu BOKPYr TecTUpyemoro ob6bekTa, WMeloLero
BbICTynatoLye yactu. [Juametp AaHHOMO y4acTka [OIpkeH OblTb paBeH AvameTtpy
TpaHcdopmaTopa (no camomy 6Gonbliomy pasmepy) nnoc BbicoTa obpasua,
YMHOXeHHas Ha ABa, C MUHUMarbHbIM AVaMETPOM 2 M.

McnbiTaHne npoBoAsT Ha TpaHcdopmaTope, KOTOpPbIN U3Ha4anbHO Haxoauncs
npuv TemnepaTtype oKpyxatoLLel cpeabl.

YacToTa ncnbiTaTensHoOro Toka JomkHa nexartb B npegenax 48-62 'y,

Tok Ay BO BpeMsl MUCMbITaHUA [OOMKEH WMETb acCUMETPUYHYo dopMmy.
[encTeytoLlee 3Ha4YeHVEe CUMMETPUYHON COCTAaBMAOLLEA [OIMKHO PaBHATLCS TOKY
TEPMUYECKON CTOMKOCTW TpaHcdopmaTopa, a nepBoe aMnnMTygHOe 3HauveHue
MOJHOrO TOKa COCTaBNATb 1,7 AENCTBYIOLLIErO 3HAYEHWs.

[onycku cneaytoume:

+5% Ha cpegHeKkBaapaTu4Yeckoe 3HaueHue ToKa;

+5% Ha NpoAoMUTENbHOCTb.

MoLLHOCTb MCTOYHMKA NMUTaHUs! [OMkHa ObITb JOCTATOMHOW AN NOAAEPKaHWs
CWHycoMaanbHOro Toka AYroBoro 3amblkaH1st Ha MPOTSHXKEHUN BCETO UCTIbITaHUS.

B kauecTBe MCTOMHMKA [yrM Yepe3 [MaBHYD  M30MALMIO  BHYTpW
ucnbiTaTernlbHOro 06bLEKTa MOXHO MCMONb30BaTb NPOBOA AnameTpom oT 1 4o 3 MM,
pasmellaeMbli  Mexay 9KpaHOM BbICOKOrO U HU3KOTO  HanpsikeHWus, Unn
aHarormyHoe emy npucnocobreHue.

MecTO BO3HUKHOBEHUS Ay AOIDKHO NMPUXOAUTLCS HAa 06MacTb MakCUMarnbHOMo
3MEKTPOCTaTUHECKOrO HaNPSHKEHNS.

TpaHcdopmaTop  cyuTaeTcst  npoweawvMMm  UCMblTaHWe,  ecrm  ero
3KCMIyaTaLMOHHbIE XapakTepPUCTUKN oTBeYaloT TpeboaHnsam 6.10.6.

Ecrm  TpaHccopmatop  aHanorviHomn KOHCTPYKUUM ke npowuen
KBarmMuKaLVOHHbIE UCMbITAHWA (HA COOTBETCTBME TEXHUYECKUM YCIIOBUSAM),
M3roTOBUTENb NPEAbABISET NPOTOKON PacnpOCTPaHEHWsI Pe3yrbTaToB WUCbITaHWiA
TUnonpeacTaBuTens, NoATBEPKAAOWMIA CNOCOBHOCTL AaHHOro TpaHcdopmaTopa,
KOTOpbI He nofBeprarncsi yNoMsiHyTbIM BbILLe WCMbITAHWSIM, K BblAEPXUBaHMIO
BHYTPEHHEero [yroBoro 3amblkaHus 6e3 npoBeaeHVst 4ONONMHUTENbHOIO UCTIbITaHUS.

[HonyckatoTca ApyrMe MeToAbl MUCMbITaHWA, SKBUBANEHTHble MO  3JHEpruu,
BblAENseMon BHYTPM TpaHcdopmaTopa Mpu ropeHun Ayru, Kotopble crepyeT
yKa3blBaTb B [JOKYMEHTaLMK Ha TpaHc(opMaTopbl KOHKPETHBIX TUMOB.

9.22 WcnbiTaHne MHOMOKpaTHbIM — Cpe3aHHbIM  UMMYNbCOM  Ha  BblBoAax
nepBUYHON OBMOTKM

VcnbiTaHve npoBoasT ANst NOATBEPXKAEHNUS COOTBETCTBUS 6.12.12

VcnbiTaHne  NpoOBOASAT C  MPUIIOXKEHMEM  MHOMOKpPaTHbIX  MMMyNbCOB
oTpuULaTeNbHON NOMAPHOCTM, Cpe3aHHbIX 6IM3KO K BEPLUMHE UMMNYnbCca.

VcnbiTaTernbHoe HanpsbkeHne MpuUKiagblBaloT Mexay BbIBOAAMU BbICOKOrO
HanpskeHWst NEepBMYHON OOBMOTKM, BbIBOAAMU 3a3eMiieHUs W Kremmamu
3a3eMrieHns nNepBuYHOA 0BMOTKM - A4S 3a3emMnsiemMbix TpaHcdgopmaTopos. Kopryc,
MarH1TONpPOBOZ, (ECNM NPeAyCMaTpUBAETCS ero 3aseMrieHre), a Takxe Bce BbiBOAbI
BTOPU4HbLIX OOMOTOK JOMKHbI ObITb 3a3eMmeHbl.

AVINMTYAHOE 3HaYeHWe WCMbITAaTeNbHOTO HaMPsPKEHUSI AOMKHO COCTaBMsTb
70% OT HOMMWHANbHOrO WCMbITATENbHOrO HAaMnpsXXeHWs PO30BOrO  MMMNyIbCa.
MapameTtpbl umnynbca - no[OCT 1516.3. ®poHT wmnynmbca WCNbITaTenbHOo
HanpshXeHUs OKeH NpeacTaBnsATb cobom BornHy 1,2/50 MKc.

Bpems [0 nMepBoro nepexopa HanpsbkeHUst Yepes HoMb HEemocpeacTBEHHO
nocrne cpesa He JOIKHO npesbiwaTth 0,5 MkC, Hanbornbluee 3HayeHWe konebGaHun
nocrne cpesa [AOIDKHO cocTaBnATb He 6onee 30% MakcUManbHOro 3HaveHus
Cpe3aHHOro nMnyrsca.

MpuknaabiBatotr 600 nocnegoBaTenbHbIX UMMYBCOB, C YacTOTON NpUMepHo 1
NMAYIC/MUH.

Mpymeyanve - Mo cornacoBaHWio Mexay W3rotoBuTeneM W notpebutenem
KOIMYECTBO UMMYIbCOB MOXET GbITh YMeHbLeHo Ao 100.

PernctpupytoT chopMy BOMHbI B Hayane u B KOHLe UCMbITaHUs, a Takxe nocne
npunoxernst kaxxabix 100 ©Mnynbcos (MUHUMYM).

B ocHoBe kpuTepueB oLieHKW pe3ynbTaToB Nexar crieaytolme TpeboBaHms:

- CpaBHEHWe UMMYMbCHbIX HANPsHKEHWUI, 3adMKCUPOBaHHBIX B Ha4ane v nocne
npunoxexust kaxaplx 100 UMNYNbCOB, HE AOIMKHO BbISBMATE HanMyve kakux-nbo
M3MEHEHWIA, NPUYMHO KOTOPbIX MOTYT BbITb YaCTUYHbIE Pa3psabl B ANAMEKTPUKE;

- YPOBEHb W3MEpEHHbIX YacTUYHbIX paspsAoB He [AOSKeH MpeBbllaTh
3Ha4yeHus, 3adaHHble B Tabnmue 19;

- U3MEpEeHVe EMKOCTHOrO COMPOTUBIEHWSI U TaHreHca yrna AUdNeKTPUHEecKnx
noTepb A0 MUCMbITAHWS U MO UCTEYEHUN MO MeHbLLe Mepe ABaALuati YacoB nocne
3aBepLUEHVs UCMblTaHust. Pe3ynbTaThl 4OMkHbI OblTb OAVHAKOBbI, 3@ UCKMOYEHVEM
MOrpeLLHoCT,  OBYCIOBMIEHHON  UCMOMb3yeMOW  METOAUKOM  UCMbITAHUS U
BO3JeViCTBMEM TMpPeHebpexMO ManblX BEMWYVH, KOTOpble MOryT BMWSITb Ha
pesynbTarT (Hanpumep, TeMnepaTtypa U3oJSLUOHHLIX MaTepuaros);

- MOBbILLEHNE COAEpPXaHUs PacTBOPEHHbIX rasoB B Macre, u3mepsiemoe Mo
MCTEYEHUN CEMUAECATU ABYX YacOB MOCHeE WCTbITaHUs, HE AOIDKHO BbIXOAUTL 3a
PaMKM CrieayoLyx 3Ha4eHUin:

- Bopopoa (Hs ): 20 mxn/m;
- MeTaH (CH, ): oTcyTCTBYME;

- auetuneH (C5 Hy ): oTcyTcTBMe.
Ecrm nio6oe 3 ykasaHHbIX TpeGOBaHW He BbIMOMHSETCS, CYUTAETCs, YTO
13MepUTerbHbIN TPaHCHOPMaTOp He NPOLLEN UCTIbITaHKe.
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9.23 UcnbiTaHMe Ha cTeneHb 3aWUTLI KOPMNYCcoOB
WcnbitaHns nposogsat B cootBeTcTBUMM ¢ [OCT 14254 Ha koprycax Bcex
3nemeHTOB 060pyA0BaHWS B NOMHOM COOpPKe, Kak B YCMOBUSIX 9KCNITyaTaLum.

9.24 UcnblTaHne Ha HanpsiXXeHUe paguonomex

WcnbiTaHne npoBogsat B cootBeTcTBMM € [OCT 1516.2 Ha NOMHOCTbIO
cobpaHHOM TpaHcdopmaTope.

TpaHcdhopmaTop  cyuMTaeTcs  npolwenwmM  UCMbiTaHWe, €eCcr ypoBeHb

pagvionomex npu HanpsbkeHun 1.1 L g f B3 CoOTBETCTBYET TpeboBaHusIM 6.24.1.

10 TpaHcnopTMpoBaHMe N XpaHEeHUue

10.1 TpaHcnopmpoBaHue

10.1.1 TpeboBaHWs K TPAHCTIOPTUPOBAHUIO B YacTV BO3OENCTBUS MEXaHUYECKMX
drakTopoB no FOCT 23216 u knMmaTuyeckux ¢akTopoB BHeLHen cpeabl no FOCT
15150 fomkHbl GbITb YkadaHbl B JOKYMEHTaLMM Ha TpaHCEopMaTopbl KOHKPETHBIX
TMNOB.

Mpy TpaHCMOPTUPOBaHWM B TPAHCMOPTHBIX KOHTelHepax TpaHcdopmaTopbl 6e3
MHAMBMOYaINbHON YNakoBKW AOIDKHbI ObITh HAAEXHO 3aKpenneHbl 1 NpeaoxpaHeHbl
OT MEeXaHUYECKMX NMOBPEXOEHNN.

[onyckaeTcs TpaHCMOpTUpOBaHWe TpaHcopMaTopoB B npefdeniax OfHOro
ropoga 6e3 ynakoBKW Mpu YCIIOBUM MPUHATUS HEOOXOAUMBIX Mep, WCKMOYaoLLmX
BO3MOXHOCTb VX MOBPEXOEHMSI.

10.2 XpaHeHue

10.2.1 TpeboBaHusi K XpaHeHW0 TpaHCOpMaTOpOB B 4acTu BO3OEWCTBUSA
KImMaTudeckmx pakTopoB BHelHei cpefabl No[OCT 15150 AorkHbl GbiTb
yKa3aHbl B JOKYMEHTaLWN Ha TPaHCHOPMaTOPbl KOHKPETHBIX TUMOB.

[a30HanonHeHHble TpaHCcGopMaTopbl HAMOMHST A0 YPOBHS, AOCTaTOYHOMO
AN NOAAEPXaHWS NOTNOXUTENbHOMO AaBMeHUst BO BPEMSI TPaHCMOPTUPOBKM.

11 Yka3zaHusa no akcnnyartaumm

Mpy BBO@E B 9KCMMyaTauulo, a Takke B Mpolecce 3KcnnyaTalum
TpaHcopMaTopoB  crieqyet  cobriojarb  TpeGoBaHus,  YCTaHOBMEHHble B
[OKYMEHTaLuW Ha TpaHchopMaTopbl KOHKPETHBIX TUNOB. AT TpeboBaHWA AOMKHbI
GbITb yKasaHbl B 3KCMIyaTaLMOHHON [JOKYMEHTALUN.

12 NapaHTUK n3rotoBuTens

121 MarotoButens rapaHTupyet COOTBETCTBME TpaHcdopmaTopoB
TpeboBaHUAM HaCTOSALLEN AOKYMEHTaL MM NpU COBMIOAEHNN YCIIOBUIA MPUMEHEHUS,
3KCnyaTauun, XpaHeHWst M TPaHCMOPTMPOBAHWUSA, YCTAHOBIEHHbLIX HACTOALWM
cTaHOapToM.

[apaHTWIHBIA CPOK 3KCMyaTauun TpaHCGopMaTopoB - NATb NIeT C MOMEHTa
BBOAA B 3KCNIyaTauuto, HO He Goree NATWM C MOMOBUHOW NET CO AHsi OTrpy3Ku
TpaHcdopMaTopa ¢ NpeanpuUsTUS-M3roToBUTENS.

12.2 Ona TpaHcdopMaTopoB, NpeAHa3HayeHHbIX AMs 3KCMopTa, rapaHTUiHbIA
CPOK dKCMsyaTauuy ycTaHaBMMBaeTCsi B COOTBETCTBUM C HOPMamu, NPUHATEIMU B
CTpaHe-u3rotoBuTere.

MpunoxeHue A (pekomeHayemoe). Bbibop
HOMMWHanNbHbIX MOLHOCTEN ANs
TpaHccopmaTopoB pas3fIUYHbIX KNnaccoB
TOYHOCTH

MpuvnoxeHne A
(pekomeHgyemoe)

HomuHanbHble  MOWHOCTM AN TpaHCopMaTopoB  Pa3fMYHbIX  KMaccos
TOYHOCTKW, Bblbvpaemble no 5.2, onpegensioT, WUCXOAs M3  YCTaHOBMEHHbIX
npefenbHbIX 3HAYeHWUI MOrPELUHOCTEN HaNPSHXKEHNS ANA 3TUX KNacCoB TOYHOCTW.

Ha pucyHke A.1 npuBeneHbl pekoMeHAyemble XapaKTepUCTUKU MPOLEHTHOro
M3MEHEHVsi BTOPWUYHOTO  HamnpshkeHWst TpaHcdopmartopa, COOTBETCTBylOLME
KO3(MLNMEHTY MOLLUHOCTU BTOPUYHOW Harpysku 0,8 npu akTMBHO-WHAYKTUBHOM
Harpy3ske Tvna Il.

PucyHok A.1 - XapakTepucTMKu NpoLeHTHOro u3amMeHeHUss BTOPUYHOro
HanpshkeHus TpaHcdopmaTopa
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PucyHok A1

BepxHssi  xapaKTepucTuka COOTBETCTBYET  MPUINOXEHHOMY — MEpBUYHOMY

HanpspkeHmio 0,8 Uiy HWKHAS - HanpspkeHuo 1,200, XapaktepucTukm
No3BONAT onpeaenaTh KO3ddMLIMEeHTbI KPAaTHOCT HOMUHATBHBLIX MOLLHOCTE Ans
6oree HU3KMX KNAaccoB TOYHOCTM MO BblGPaHHOW HOMMHAmNbLHOW MOLLHOCTW ANst
BbICLLIEro Kriacca TOYHOCTW. XapakTepuCTUKV NpuBedeHbl Ans TpaHcdopmaropa,
MMEHLLIETO BbICLUMIA Kracc TouHocTM 0,2.

Bblbop KpaTHOCTV HOMMHArbHbLIX MOLUHOCTEN ANA KraccoB ToYHocT 1 m 3
[0MyCKaeTCsi OCYLIECTBMATb MO pUCYHKY A.1 no BbIGpaHHON HOMUHArbHON
MOLLHOCTM ANA knacca To4HocTH 0,5.

Knacc TouHocTn 0,5 Ans AaHHOro TpaHcdopmMaTopa - BbicLumiA. KoadduumeHTbl
KpaTHOCTW MOLLHOCTEN NpubnmnsnTenbHo paeHbl 1,5 1 3,5.

BbiGOp MOLLHOCTE OCYLLECTBASAIOT MO PUCYHKY A.1 Tak, 4TODbl XxapakTepucTuka
MorpeLLHoCTN TpaHcdopmaTopa uMena 6bl onpedeneHHbIA 3anac, COCTaBISAOLMNA
npuMepHo 20% npeaensHOro 3Ha4eHUs NMOrPeLLIHOCTY BTOPUYHOTO HaMPshKeHUS Unn
5% C y4eTOM pe3ynbTatoB KMMMaTUYECKUX WCMbITaHWA, NPOBEAEHHBLIX MpU
BEpPXHEM M HIDKHEM 3HAYeHUsX pabounx TeMnepaTyp okpyxatoLen cpedbl no FOCT
15150 n COCT 15543.1.

Ha pucyHke A1 npsmoyronbHuk ABCD  xapakTepusyeT npeferbHo
[0MycKaeMyto 30Hy MOrPELUHOCTU HanpshkeHWs TpaHcdopMaTtopa npu U3MeHeHWUn
BTOPUYHOW Harpy3ku oT 0,25 40 HOMWUHAMNBHOrO 3HAYEeHUS.

MorpeluHocTb HanpsbkeHns f , %, onpeaensioT no dopmyne
KHDM : UZ o Ul
1

Ges 100, (A1)

rae Kgow - HOMUHAMbHbIN KO3GULMEHT TpaHcdopMaLmm;

Ul - 3HaYeHme NepPBUYHOIO HanpsbxeHus:, B;
U2 - 3Ha4YeHne BTOPUYHOIO Hanps>XeHusi, COOTBETCTBYIOLLEE MPUIIOXKEHHOMY

Hanps>xeHuo Ul Npu 4aHHbIX YCIIOBUAX USMEpPEeHud, B.

MpunoxeHue b (cnpaBoyHoe). CTPYKTypHbIE
aneKTpuYecKue cxemMbl BKINOYEHUS
TpaHcdopmaTopoB

MpunoxeHve b
(cnpaBo4Hoe)

CxeMbl  BKMIOYEHMS  TpaHCKOPMAaToOpoB  AOMKHbI  COOTBETCTBOBATb
13o6paxeHHbIM Ha pucyHkax 5.1-5.10.

PucyHok B.1 - Cxema BknoYeHUA ogHoda3HbIX He3asemnseMbIX

ABYXOGMOTOUHbIX TPaHCcopMaTOpPOB B Tpexda3sHbIX INeKTPUYECKNX
CeTAX C U30NIMPOBAHHOM HeUTpanbio U HanpsxeHuem 3-35 kKB

-
|t

PucyHok B.1 - Cxema BKItoMeHUst ofHOMa3HbIX He3a3eMnsieMblX ABYXOOMOTOUHbIX
TpaHcdopMaTopoB B TpexdasHbiX 3MEKTPUYECKUX CEeTsSX C  W30NMpOBaHHOM
HeWTpanbto 1 HanpsikeHnem 3-35 kB

PucyHok B.2 - CxemMa BknoYeHUs1 ogHo(a3HbIX 3a3eMnsieMbIX U
TpexdasHbIX 3a3eMNAeMbIX ABYXOOMOTOUYHbIX TpaHCchopmaTopoB B
TpexdasHbIX INIeKTPUYECKUX CETAX C U30NTMPOBAHHOW HEUTPanbio 1
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HanpsbkeHuem 3-35 kB

I

PucyHok B.2 - Cxema BKItodeHUs ogHOGIA3HbIX 3a3emmnseMblX U TpexdasHbix
3a3emMrseMblX 4BYXOOMOTOYHbIX TPaHCGOPMATOPOB B TpexdasHbIX JNEKTPUHECKNX
CeTsX C U30NMPOBaHHOW HeNTpanbio 1 HanpsbkeHem 3-35 kB

PucyHok B.3 - Cxema Bknto4yeHUs1 ogHoasHbIX 3a3eMnsieMbIX U
Tpexda3sHbIX 3a3eMNAeMbIX ABYXOOMOTOUYHbIX TpaHCchOopMaTopoB B
TpexdasHbIX INEKTPUUYECKUX CeTSX C U3ONIMPOBAHHOW HENTpanbio u
HanpsbkeHuem 3-35 kB

A

PucyHok B.3 - Cxema BktouyeHUs ofHOda3HbIX 3a3emmnsieMblX U TpexdasHbix
3a3emMrseMblx 4BYXOOMOTOYHbIX TPaHCGOPMATOPOB B TpeXdasHbIX NEKTPUHECKNX
CeTsX C U30NMPOBaHHOW HeNTpanbio 1 HanpsbkeHem 3-35 kB

PucyHok B.4 - Cxema BkntoYeHUA TpexdasHbIX TPEXOOMOTOUHbIX
TpaHcdopmMaTopoB B TpexdasHbIX INIEKTPUYECKUX CETAX C
M30NMPOBAHHOMW HEUTpanbio U HanpsbkeHuem 3-35 kB

i

PucyHok B4 - Cxema  BKkMoYeHVs  TpexdpasHbIX — TPEXOBMOTOYHbIX
TpaHCGopMaTopoB B TpexdiasHblX JMeKTPUYECKMX CceTsax C  M3oNMpOoBaHHOM
HenTpanbto n HanpsbkeHnem 3-35 kB

PucyHok B.5 - CxemMa BknoYeHUA TpexdasHbIX TPEXOOGMOTOUHbIX
TpaHccopmaTopoB B TpexdasHbIX INEKTPUYECKNX CETAX C
M30NMMpPOBaHHOMW HEWTpanbio n HanpsxkeHunem 3-35 kB

Rl

PucyHok B.5 - CxemMa  BKkMOYeHUs  TpexdpasHbiX  TPEXOGMOTOUHbIX
TpaHCcdopMaTopoB B TpexdasHbIX 3MEKTPUYECKUX CEeTAX C  U30MMPOBAaHHOW
HenTpanbto n HanpsbkeHnem 3-35 kB

PucyHok B.6 - Cxema BknioyeHUs ogHodasHbIX 3a3eMnsieMbIX U
TpexdasHbIX 3a3eMnsieMbIX TPEXOOMOTOUHbIX TPaHC(OpPMaTOpPOB C
ABYMS OCHOBHbIMM BTOPUYHbLIMU OGMOTKaMu B TpexdasHbIX
3NEeKTPUYECKUX CETAX C U30NTMPOBAHHON HENTPanbIO U HaNpsHKeHNeM
3-35kB



PucyHok B.6 - Cxema BktodeHUs ogHOGIA3HbIX 3a3emmnsieMblX U TpexdasHbix
3a3eMrfieMblX TPEXOOMOTOYHbIX TpaHcopMaTopoB C  [ABYMS  OCHOBHbIMU
BTOPWUYHLIMM OOMOTKaMK B TpexdpasHbIX INEKTPUYECKNX CETSAX C M3O0NMPOBAHHON
HenTpanbto n HanpsbkeHnem 3-35 kB

PucyHok B.7 - CxemMa BknoYeHUsA ogHoda3HbIX 3a3emMnsieMbIX
TPexoOMOTOYHbIX TPaHC(hOpPMaTOPOB C ABYMSA OCHOBHbIMU
BTOPWUYHbLIMM OOMOTKaMK B TpexdasHbIX 3NEKTPUYECKNX CETSAX C
3a3eMneHHOW HenTpanbko U HanpsikeHnem 110 kB 1 Bbiwe

PucyHok B.7 - Cxema BknoyeHVsi ogHOMa3HbIX 3a3eMrisieMbiX TPEXOBMOTOUHbIX
TpaHcdopMaTopoB C [BYMSi OCHOBHbIMU BTOPUYHBIMU 0BGMOTKammn B TpexdasHbix
3MEKTPUYECKNX CETSAX C 3a3eMIIEHHOI HENTpanbto 1 HanpsixeHrem 110 kB 1 BbiLwe

PucyHok B.8 - CxemMa BknoYeHUsA ogHoda3HbIX 3a3emnsieMbIX
TPexXo6MOTOUYHbIX TPaHChopMaTOPOB B TpexdasHbIX INeKTPUYECKUX
CceTAX C U30NIMPOBAHHOW HeUTpanbio U HanpsxeHuem 3-35 kKB

i

PucyHok B.8 - Cxema BknoyeHWst oAHOMa3HbIX 3a3eMMsieMblX TPEXOOMOTOUHbIX
TpaHcdopMaTopoB B  TpexdasHbIX 3MEKTPUYECKUX CETAX C  U30MMPOBAHHOW
HenTpanbto n HanpsbkeHnem 3-35 kB

PucyHok B.9 - Cxema BknioyeHUs ogHodasHbIX 3a3eMnsaeMbIX
TPexo6MOTOYHbIX TpaHC(hOpMaTOPOB B TpeXdasHbIX INEKTPUYECKMX
ceTAX C 3a3eM/IeHHON HelTpanbio U HanpsxeHunem 110 kKB v Bbilwe

i

PucyHok B.9 - Cxema BkrnoueHVsi ogHOa3HbIX 3a3eMIIsieMbIX TPEXOGMOTOUHbIX
TpaHcopMaTopoB B TpexdiasHbIX SMEeKTPUYECKUX CeTAX C  3a3eMIeHHON
HeWTpanbto 1 HanpsxeHnem 110 kB 1 Bbiwe

PucyHok B.10 - Cxema Bknto4eHUs1 ogHOha3HbIX eMKOCTHbIX
TpaHcopMaTOpPOB HanpsXeHUs B TpexdasHbIX INIEKTPUIYECKUX CeTAX
C 3a3eMsieHHOM HerUTpanbio U HanpsbkeHuem 110 kB u Bbiwe

SEH




PucyHok B.10 - Cxema BKMHOYEHUS OQHOMA3HBIX eMKOCTHbIX TpaHcgopmaTopos
HanpskeHnst B TpexdiasHbIX 3MEeKTPUYECKUX CETSX C 3a3eMIeHHOW HelTparnbio n
HanpsbkeHnem 110 kB v Bbiwe

[onyckaeTca 3a3emnaTb HENocpeACTBEHHO OAWH W3 NMHEMHbIX KOHLIOB
BTOPUYHbIX OBMOTOK BMECTO 3a3eMIieHUst HeWTpamM BTOPWUYHBIX OCHOBHbIX
0OMOTOK TPaHCGOPMAaToOpOB, COEAMHEHHbIX MO CXemaM, W300paxeHHbIM Ha
pucyHkax b.2, B.4, 5.6-5.10. Ha cxemax, nsobpaxeHHbIx Ha pucyHkax 5.8-5.10,
ponyckaeTcsi noboe yvepenoBaHve a3 BTOPUYHbBIX AOMOSMHUTENbHLIX OBMOTOK,
COEAMHEHHBIX MO CXeMe Pa3OMKHYTbIN TPEYronbHUK.

Cxema BKIMOYEHUS TPexOOMOTOYHbIX TPaHCHIOPMATOPOB Kracca HanpshkeHus
110 kB, npegHa3Ha4YeHHbIX Anst paboTbl B CETSIX C U30SIMPOBAHHOM HeWTparsblo,
[0IDKHa COOTBETCTBOBATb M306paXeHHON Ha pucyHke B.8.
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