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MpepucnoBue

EBpasunckmin coBet no ctaHgaptmsauumn, metponorun n ceptudpumkaumm (EACC)
npeacraBnaeTr cobon pervoHanbHoe o06beaMHEHME HaUMOHamnbHbIX OPraHoB Mo
CcTaHgapTu3auum rocygapcTs, Bxogawmx B Coagpyxectso HesaBucumbix locygapcts. B
JanbHenwemMm BO3MOXHO BcTynsnieHme B EACC  HaumoHanbHbIX  OpraHoB Mo
cTaHgapTM3aunm opyrmx rocyaapcTs.

Llenn, OCHOBHble nNpMHUMMNBI U OCHOBHOW MOPSAOK nNpoBedeHus pabot no
MEXrocyapCTBEHHON cTaHgapTusaumm yCTaHOBMNEHbI roCT 1.0-92
«MexrocygapcTBeHHas cuctema crangaptudaumm. OcHoBHble nonoxeHus» n FOCT
1.2-2009 «MexrocynapcTBeHHas cuctema cTaHgapTmM3aunu. CraHgapTbl
MEXrOoCydapCTBEHHbIE, MpaBuMna W  pekoMeHAauum no  MEXrocyaapCTBEHHON
craHgapTusauuun. [MpaBuna pas3paboTky, MNPUHATUSA, NPUMEHEHUSI, OOHOBNEHUS W

OTMEHbI»

CBeneHuAa o ctaHpgapTe

1 PASPABOTAH O6wecTBoM C OorpaHMyYeHHOM OTBETCTBEHHOCTb «L| CB3IM»
(OO0 «L CB3l») n OTKpbITbIM akuMoHepHbIM obwiecTsoM «CBepafioBCKUA 3aBO[,
TpaHcdopmaTopoB Toka» (OAO «C3TT»)

2 BHECEH TexHnyecknum KomuTeTOoM no cTraHgaptmsauum TK 016
«ONeKTpoaHepreTnka

3 TPUHAT Espasunckum coBeToM nNoO CTaHgapTv3aunm, MeTposiorum u
cepTudukauyum (NPOToKoN OT Ne )

3a npuHATNE npororiocoBanu:

Kpatkoe HanmeHoBaHue | Koa cTtpaHbl no | CokpalleHHOe HaunMeHoBaHue
CTpaHbl MO MK (MCO 3166) | HauMoHanbHOro opraHa no

MK (MCO 3166) 004-97 | 004-97 cTaHgapTusaumu

AszepbangxaH AZ AsctaHgapT

ApmeHus AM MwuHakoHOMUKKM Pecnybnukn ApmeHnn
Benapycb BY Nocctangapt Pecnybnuku benapycbh
KasaxcTaH KZ Nocctangapt Pecnybnukun KaszaxctaH
Knprunaus KG KbiprelacTaHgapT

MonpoBa MD Monpgosa-CtaHgapT

Poccuinckas RU Pocctangapt

depepaums

TamxukncraHn TJ TapxukctaHgapT

Y36ekncTaH uz Y3ctangapt

YKpauHa UA locnoTpebcTaHaapT YKpauHbl




FOCT 7746

4 B HacTosEM CTaHOAPTE YYTEHbl OCHOBHbIE MOJSIOXKEHUS MEXAYHAPOLHbIX
craHgaptoB: MOK 61869-1(2007) «TpaHcdopmaTopbl uameputenbHble. Yactb 1.
O6wwme TpeboBaHus» (IEC 61869-1(2007) «Instrument transformers — Part 1. General
requirements», NEQ), MOK 61869-2(2012) «A3meputernbHble TpaHchopmaTopbl. YacTb
2. [ononHutenbHble TpeboBaHma K TpaHcdopmaTopam Toka» (IEC 61869-2(2012)
«Instrument transformers — Part 2: Additional requirements for current transformers»
NEQ).

5 BBAMEH N'OCT 7746 — 2001

UHopmayus o eeedeHuu 8 delicmaue (npekpaweHuu 0elicmausi) Hacmosu,e2o
cmaHdapma U U3MeHeHUlU K HeMy Ha meppumopuu yKa3aHHbIX eblule 2ocydapcme
nybrukyemcsi 8 yKalamesisix HayuoHallbHbIX (20cydapcmeeHHbIX) cmaHOapmos,
usfasaeMbIx 8 IMUX 20cydapcmeax.

UHopmayusa 06 usMeHeHusIX K Hacmosiwemy cmaHOapmy nybrukyemcsi 8
ykaszamersne (kamarsnoze) «MexaocydapcmeeHHble cmaHOapmbly, a mekcm amux
usmMeHeHUU — 8  UHGOPMaUUOHHbIX  ykazamersnsx  «MexeocydapcmeeHHble
cmaHOapmbi». B criydae nepecmompa unu OMmMMEHbl Hacmosiweao cmaHdapma
coomeemcmsyrowasi uHgpopmayuss 6ydem onybrniukogeaHa 8 UHGHOPMaUUOHHOM

ykaszamene «MexaocydapcmeeHHble cmaHOapmably.

WNckntountenbHoe npaBo oumLmanbHOro onybnmnkoBaHnst HACTOSALLErO cTaHaapTa
Ha TeppuUTOPUM yKal3aHHbIX BbilLe roCy4apcTB MPUHALANEXUT HaLMOHaNbHbIM OpraHam

no CtTaHOapTu3aunm 3TuxX rocyaapcTs.
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Mpepucnosue
Llenn, OCHOBHble NPUHLUMNBI WU OCHOBHOW MOPSAOK npoBedeHus paboT no
MEXrocyaapCTBEHHOM cTaHgapTusauum YCTaHOBIEHbI roCT 1.0-92
«MexrocygapcTBeHHas cuctema crangaptudaumm. OcHoBHble nonoxeHus» n [OCT
1.2-2009 «MexrocygapcTBeHHas cuctema cTaHgapTmsaumn. CraHgapTbl
MEXrocyAapCTBEHHbIE, nMpaBuna W  pekoMeHZauuu Mo  MeXrocygapCTBEHHOM
ctaHgaptusauun. [lMpaBuna paspaboTkn, NPUHATUSA, NPUMEHEHUs, OOHOBMEHUA U

OTMEHbI».

CBepeHunsa o ctaHaapTe

1 PASPABOTAH OO6wectBoM C orpaHn4eHHoOn oTBeTCTBEHHOCTbO «LI CBOIIl»
(OO0 «L CB3Ill») n OTKpbITEIM aKUMOHEpPHbIM obwecTBoM «CBEPANOBCKNA 3aBOA
TpaHcdopmaTopoB Toka» (OAO «C3TT»)

2 BHECEH TexHunyeckum kommutetom no cTaHgaptmsaumm TK 016
«ONeKTpoaHepreTuka

3 NMPUHAT MexrocynapCTBEHHbIM COBETOM MO CTaHAapTU3auuu, MeTponornm mn
cepTudmKauum (MpoToKon oT 2015 r. Ne )

3a npuHATNE npororiocoBanu:

Kpatkoe HanmeHoBaHue | Koa cTpaHbl no | CokpalleHHOe HaunMeHoBaHme
CTpaHbl Mo MK (MCO 3166) | HauMoHanbHOro opraHa no

MK (MCO 3166) 004-97 | 004-97 cTaHgapTu3aumm

AsepbangxaH AZ AsctangapTt

ApMeHus AM MwuHakoHOMUKKN Pecnybnunkn ApmeHnn
Benapycb BY Nocctangapt Pecnybnuku benapycb
KasaxcraH Kz loccraHgapT Pecny6bnukn KaszaxcraH
Knprunaus KG KbiprelacTaHgapT

MonpoBsa MD Monpgosa-CtaHgapT

Poccunckas RU Pocctangapt

depepaums

TamxukncraH TJ TapxukctaHgapT

Y3bekncraH uz Y3ctangapt

YKpanHa UA MocnoTtpebecTaHgapT YKpaunHbl

4 MNpukazom denepanbHOro areHTCTBa MO TEXHUYECKOMY pPeryrmpoBaHuUio n
MeTponorum ot r. Ne MEeXrocyaapCTBEeHHbIM CTaHgapT
OCT 7746 BBeEeH B [OENCTBME B KadecTBe HaUMOHasrbHOro craHgapTa
Poccuinckon denepaunm ¢
I
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5 B HacTosilem cTanHgapTe Y4YTeHbl OCHOBHbIE MOSIOXKEHUS MeXOYHapOAHbIX
craHgaptoB: MOK 61869-1(2007) «TpaHcdopmaTopbl uameputenbHble. Yactb 1.
O6wume TpeboBaHua» (IEC 61869-1(2007) «Instrument transformers — Part 1: General
requirements», NEQ), MOK 61869-2(2012) «A3meputernbHble TpaHchopmaTopbl. YacTb
2. JononHutenbHble TpeboBaHua K TpaHcdopmaTopam Toka» (IEC 61869-2(2012)
«Instrument transformers — Part 2: Additional requirements for current transformers»
NEQ).

6 BBAMEH OCT 7746 — 2001

UHopmayus 06 usMeHeHusx K Hacmoswemy cmaHOapmy rnybrnukyemcs 8
€XXe200HOM UHGOpMauUuOHHOM ykazamene «HauuoHanbHble cmaHOlapmbl» (10
cocmosiHulo Ha 1 siHeapsi mekywe2o 2o00a), a mekcm U3MeHeHuU U rorpasok — 8
eXeMeCsiHHOM UHEopMayUOHHOM ykalamersie «HauyuoHanbHele cmaHOapmbly. B
cnlydae  riepecmMompa  (3aMeHbl) unu  OMMEHbl  Hacmosiwe2o cmaHOapma
coomeemcmeyruwee yesedomrneHue b6ydem  onybnukogaHoO 8  EXEeMECSYHOM
UHPOpMayUoOHHOM yKa3zamerse «HauyuoHarnbHble cmaHOapmbl». Coomeemcmeyrouwiasi
UHpopMayusi, yeeOomMmrieHUe U meKcmbl pa3Mewaromcss makxe 8 UHEOpMayUuoHHOU
cucmeme o0bwez20 ronb3ogaHUs — Ha ogpuyuanbHom caume @edepasibHO20

aceHmemea rno mexHuU4ecKomy peeyriupogaHuro U Memposiocuu 8 cemu NHmepHem

© CrangapTtuHdpopm, 2015

HacTosawwmii ctaHgapT He MOXeT ObiTb MOMHOCTLIO UM YaCTUYHO BOCMPOU3BEEH,
TUPaXXMPOBAH U pacrnpocTpaHeH B KayecTBe oduumanbHOro n3gaHusa 6es paspeLueHus

dJe,qepaanoro areHTcrBa no TeXHN4YEeCKOMy peryrimposaHMio 1 METPOJIOrnMn
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MEXIOCYAOAPCTBEHHbB WU CTAHOAPT

TPAHC®OPMATOPbI TOKA

O6wme TexHn4Yeckme ycnosums

Current transformers. General specifications

[lata BBegeHus -

1 O6nacTb NnpuMeHeHus

HacTtoawun cTaHgapT pacnpocTpaHsieTcs Ha 3NeKTpoOMarHUTHbIe
TpaHcdopMaTopbl Toka (fanee - TpaHcopMaTopbl) HA HOMUHAITbHOE Harnps>keHne oT
0,66 po 750 kB BknwuuTEnNbHO, MpeaHa3HadeHHble [Ans  nepejadyn  curHana
nameputensHon wuHdopmauun npubopam  M3MepeHus, 3aWuTbl, aBTOMAaTUKM,
CUrHanusaumm u ynpasrieHUs B 3NEeKTPUYECKMX Liensax nepemMeHHoro Toka 4Yactoton 50
nnu 60 Ny, paspabotaHHbie nocrne 01.01.2016 r.

[ononHutensHble TpeboBaHWs K OTAENbHLIM BUAaM TpaHCOPMaTopoB B CBA3M
CO cCneunuKkon uX KOHCTPYKUMM WM HasHavyeHus (Hanpumep, ANs  KackagHbIX
TpaHcopmaTopoB,  TpaHcopMaTopoB, MNpedHasHavyeHHblx And  paboTbl  C
HOPMUPOBAHHOM TOYHOCTBIO B MEPEXOOHbIX pexumax, TpaHcdopmaTopoB Ans
YCTaHOBKM B KOMIMMEKTHbIX pacnpegenutensHblx yctpouctBax (KPY), nodasHo
SKpaHMpPOBaHHbLIX TOKOMpPoBoAaxX, KOMOWHMPOBaHHLIX) cnegyeT ycTaHasnuBaTb B
CTaHgapTax, TexHUYeCcKMX YCrnoBusAX, [OroBopax WAW KOHTpakTax (ganee -
AOKYMEeHTauumn) Ha TpaHcopMaTopbl KOHKPETHLIX TUMOB.

CraHpapT He  pacrnpocTpaHseTca Ha TpaHcdopmartopbl  nabopaTopHble,

HyneBoW NocneaoBaTeNibHOCTW, CYMMUPYHOLLME, ONOKMPYIOLLIME, HACLILLAOLLMECS.

U3paHue ocmumanbHoe
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2 HopmaTuBHbIE CCbINKU

B HacTosilem cTaHgapTe WCNonb3oBaHbl CCbIIKM Ha Creaylwmne MeXrocy-
AapCTBEHHblE CTaHAapThbI:

FOCT 2.601—2013 EguHas cuctema KOHCTPYKTOPCKOW OOKYMEHTaUMWU. OKCnIy-
aTauMOHHbIE JOKYMEHTbI;

FOCT 8.217—2003 locypapcTtBeHHas cuctema obecneyeHus eguHcTBa u3mMe-
peHnn. TpaHcdopmaTopbl Toka. MeToauka noBepku;

NOCT 12.2.007.0—75 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. Wspenus
anekTpoTexHunyeckne. Obwmne TpeboBaHms 6e3onacHoCTy;

NOCT 12.2.007.3—75 Cuctema ctaHgaptoB 6e3onacHOCTU Tpyaa. ONekTpoTex-
HU4ecKkne ycTponcTea Ha HanpshkeHue cabiwe 1000 B. TpeboBaHus 6e3onacHoOCTY;

NOCT 12.3.019—80 Cuctema crtaHgapToB 6e3onacHocTM Tpyaa. McnbiTaHus u
n3amepeHna anektpunyeckmne. Odwme TpeboBaHna 6e30nacHoOCTH;

FOCT 15.001—88Y Cucrtema paspaboTky U MOCTAHOBKM NpoAyKUMM Ha
npou3BoACcTBO. [1poayKuma NPON3BOACTBEHHO-TEXHNYECKOrO Ha3Ha4YeHns;

FOCT 15.309—98 Cuctema pa3paboTkm M MOCTAHOBKM MNPOAYKUMM Ha MpPOU3-
BOACTBO. McnbiTaHnsa 1 npMeMka Bbinyckaemon npoayKumm. OCHOBHbIE NONOXEHUS;

FOCT 27.003—90 HagexHocTb B TexHuke. CoctaB 1 obuwme npasuna 3agaHus
TpeboBaHWM NO HAQEXHOCTY;

FOCT 403—73 AnnapaTbl a3nekTpuyeckme Ha HanpsbkeHme po 1000 B.
[onyctumble TemnepaTypbl HarpeBa YacTen annapaTos;

FOCT 1516.2—97 O3nekTpoobopyaoBaHMe M 3NEKTPOYCTAaHOBKU MepeMeHHOro
TOKa Ha HanpsbkeHne 3 kB u Bbiwe. O6wwne mMeToabl UCMbITAHUMA 3NEKTPUYECKOMN
MPOYHOCTUN U30NALUK

FOCT 1516.3—96 3OnekTpoobopygoBaHME NEPEMEHHOrO TOKA Ha HaMNpPsXKeHUs
oT 1 go 750 kB. TpeboBaHnsA K aNeKTpNYECKON NPOYHOCTU N30NSALNN;

FOCT 2933—932 Annapatbl 3MeKTpu4eckue HU3KOBOMbTHble. MeTodbl uChbI-
TaHui;

FOCT 3484.1—88 TpaHcdopmaTopbl cunoBble. MeToabl  3NEKTPOMarHUTHbIX

UCNbITAHUIA;

) B Poccuiickon depepaunmn gericteyet FOCT P 15.201-2000
2 B Poccuiickon ®epepauumn aencteyet FOCT 2933—83



FOCT 7746

FOCT 3484.5—88 TpaHcdopmaTtopbl cunoBble. cnbiTaHus 6akoB Ha repMmeTuny-
HOCTb;

FOCT 6581—75 MaTtepuarbl 3reKTpon3onauMoHHbIe Xuakve. MeToabl anekTpu-
YECKUX UCMbITaHN

FOCT 8024—90 AnnapaTtbl WU 3MEKTPOTEXHUYECKME YCTPOWCTBA MEPEMEHHOrO
TOKa Ha HanpskeHue cabiwe 1000 B. Hopmbl Harpesa npu nNpogormKUTESNTbHOM pexnme
paboTbl 1 METOAbLI UCMbITAHWUN;

FOCT 8865—93 Cuctembl anektpuyeckon wusonaumm. OueHka HarpeBOCTOW-
KOCTU 1 Knaccudukaums,

FOCT 9920—89 (M3K 694—80, MBK 815—86) 3OnekTpoycTaHOBKM NepemMeH-
HOro Toka Ha HanpsbkeHue oT 3 go 750 kB. [InvHa nyTu yTeukn BHELWHeN n3onsaunm;

FOCT 10434—82 CoeguHeHUs1 KOHTaKTHble anekTpuyeckue. Knaccudukaums.
Obwue TexHn4eckme TpeboBaHus;

FOCT 14192—96 MapkupoBKa rpy3os;

FOCT 14254—96 Ctenenun 3awmThl, obecnednBaemble obonoykamm (Kog IP);

FOCT 15150—69 MawwvHbl, npubopbl W Opyrne TexXHUYeckue usgenus.
McrnonHeHna Ona  pasnuyHbiX  KNMMaTUYeckux panoHoB. KaTteropuu, ycrnosus
aKcnnyaTauumn, XpaHeHnsa 1 TPaHCNOPTUPOBaHMSA B YaCTU BO3AENCTBUS KINMMATUYECKNX
¢bakTopoB BHELUHEN Cpeabl;

FOCT 15543.1—89 VN3penua anektpoTexHudeckne. O6wmne TpeboBaHMs B YacTu
CTOMKOCTM K KNUMaTUYECKNM BHELLHUM BO34ENCTBYOLWMM hakTopam;

FOCT 15963—79 W3genus anekTpoTeXHUYEecKne Ons pamoHOB C TPOMUYECKUM
knumatom. Obumne TexHnyeckne TpeboBaHus U MeTOAbl UCMbITAHUN;

FOCT 16504—81 Cuctema  rocygapCTBEHHbIX  UCMbITAHUW  MPOAYKLMMW.
McnbiTanusa n KOHTponb KavyecTBa Npoaykumm. OCHOBHbIE TEPMUHbI 1 ONPeAENeHNs:;

FOCT 16962.1—89 (M3K 68-2-1-74) WN3genusa anekTtpoTexHudeckne. Metoapl
MCNbITaHWN Ha YCTOMYMBOCTD K KITMMAaTUYECKMM BHELLHMM BO3OEUCTBYIOLLMM (hakTopawm;

FOCT 16962.2—90 W3pgenua anekTtpoTexHudeckune. MeTtogbl ucnbITaHUA Ha
CTOMKOCTb K MEXaHNYECKNM BHELLHUM BO34ENCTBYOLWMM bakTopam;

FOCT 17516.1—90 N3genusa anekTpoTexHudeckune. Obuwmne TpeboBaHna B 4acTu
CTOMKOCTU K MEXaHNUYECKNM BHELLHUM BO34ENCTBYIOLMM dakTopam;

FOCT 18425—73 Tapa TpaHcnopTHasi HanonHeHHas. MeTtog ucnbiTaHUA Ha
yaap npu cesob6ogHOM nageHuu;

FOCT 18685—73 TpaHchopmaTopbl ToKa M HanpsXeHusi. TepMuHbl KU onpe-

JeneHns;
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FOCT 19880—74Y 3nektpoTtexHuka. OCHOBHble MOHATUA. TepMUHBLI K onpe-
aenenus;

FOCT 20074—832 3nekTpoobopyaoBaHue U aneKkTpoycTaHoBkU. MeTtoa uame-
PEHNSI XapaKTEPUCTUK YaCTUYHbIX Pa3psanos;

FOCT 21130—75 W3penusa anekTpoTexXHUYeckme. 3axuMbl 3asemnsolimne u
3Haku 3aszemneHuns. KoHCTpyKUMSa 1 pasmepsl;

FOCT 21242—75 BbiBOAbl KOHTAKTHbIE ANEKTPOTEXHUYECKNX YCTPONCTB MIoCKne
N WwrblpeBble. OCHOBHbIE pa3mepsbl;

FOCT 23216—78 W3pgenua anekTpoTexHuyeckme. XpaHeHwe, TpaHCnopTu-
poBaHWMe, BpeEMEHHas NPOTMBOKOPPO3MOHHAs 3alumnTa, ynakoska. Obwme TpedboBaHms n
MeTOoAbl UCMbITAHWUN;

FOCT 32144—2013 Onektpuyeckass aHeprns. COBMECTUMOCTb TEXHUYECKUX
CPEeACTB anekTpoMarHuTHas. HopMbl KavyecTBa 3MNEKTPUYECKON SHEeprunm B cuctemax
3NeKTpocHabXXeHns obLero HasHa4YeHus.

MpumevaHune - lpn NONb30OBaHWM HACTOSAWMM CTaHOAPTOM LenecoobpasHo npoBepUTb
AENCTBUE CCbIMIOYHbIX CTaHAAPTOB B WMHAOPMALMOHHOW cucTeMe OoO6Lero nonb3oBaHWa — Ha
odmumansHoM cavite PegepanbHOro areHTCTBa No TEXHUYECKOMY PerynmpoBaHuIio U METPONorMm B CeTu
WHTepHeT nnn no exerogHomy MHgopmMaunoHHoMy ykasaTtento «HauuoHanbHble cTaHAapTbl», KOTOPbIN
onybrnvMkoBaH MO COCTOAHMIO Ha 1 sHBaps TeKywero roga, M MO BbIMyCKaM eXeMeCSYHOro
WH(OPMaLMOHHOIrO YykasaTtens «HauuoHanbHble CcTaH4apTbl» 3a Tekywuin rod. Ecnu  cCbinoyHbin
CTaHgapT 3aMeHeH (M3MeHeH), TO Mpu  MNOMb30BaHUM  HACTOAWMM  CTaHAapToM  credyet
PYyKOBOACTBOBaTbCA 3aMEHSIOWMM (M3MEHEHHbIM) CTaH4apToM. Ecnn cCbinoyHbIi cTaHO4apT OTMeEHeH
6e3 3ameHbl, TO MOMOXeHWe, B KOTOPOM [JdaHa CCbllka Ha Hero, MpUMEHSeTCA B 4acTu, He

3aTparvBatoLLen 3Ty CChISIKY.

3 TepMuHbI 1 onpeaeneHusi

B Hactosiwem cTaHgapte npuMmeHeHbl TepmuHbl — no FOCT 16504, TOCT 18685,
FOCT 19880, a Takke cnegyoLme TEPMUHBI C COOTBETCTBYHOLLMMW ONpeaeneHNsIMU:

3.1 HOMMHanNbHbLIN TOK 6e3onacHocTu npubopoB: MuHMManbHOE 3HaveHue
NepBUYHOro ToKa TpaHctopmaTopa, Npy KOTOPOM MOSTHas NOrpeLLHOCTb COCTaBNsAEeT He

meHee 10 % npy HOMUHaNbBHOM BTOPUYHOW Harpyake.

) B Poccuiickon ®enepauumn aevicteyet FOCT P 52002-2003.

2 B Poccuitckoin deaepauum aeiicteyet FOCT P 55191-2012.
4



FOCT 7746

3.2 HOMMHanNbHbIN  KO3c(phpuumeHT OGesonacHocTn npubopoB, Keuom:
OTHOWeHNe HOMUWHanbLHOro Toka 6e3onacHOCTM nNpPUBOPOB K  HOMMHANbHOMY
nepBUYHOMY TOKY TpaHcdopmaTopa.

3.3 HOMMHanNbHbLIA TOK npeaenbHOW KpaTHOCTU. Hambonbliee 3HayeHue
NepBMYHOrO TOKA TpaHcdopmaTtopa, nNpu KOTOPOM MOfHas MOrpeLHoOCTb MNpwu
HOMWHANbLHOW  BTOPUYHOM Harpyske He npeBblaeT 3Ha4YeHUsi, HOPMUPOBAHHOIO
KnaccoM TOYHOCTMW.

3.4 ncnbiTaHne AOnNAa  yTBepxaeHusa  TtuMna:  Bug  rocyaapcTBeHHOro
METPONOrM4YECKOro KOHTPONSA BHOBb pa3paboTaHHOro TpaHcgopmaropa, NpoBOAMMOro
B uensx obecneyeHns equHCTBA U3MEPEHW, YTBEPXKAEHUS TUNa TpaHcdopmaTopa u
3aHeceHus ero B [0cygapCTBEHHbIV peecTp CpeacTB U3MEpPEHUN.

3.5 ponyckaemasi obnactb norpewHocTen: ObnacTtb, 3a npeaenbl KOTOPOW He
OOJTKHbI BbIXOOUTb NOrPELLHOCTM TpaHcdopMaTtopa.

3.6 HOMMHanbHOe pAaBneHue: [laBneHve, npuMBeAEHHOE K CTaHAapTHbIM
atmocdepHbiM ycrnoBusaMm (Temnepatypa nntoc 20 °C, pasnenne 101,3 «lMla), go
KOTOpPOro TpaHccopmaTop 3anosfiHAeTCa nepes BBOAOM B AKCNsyaTauuio.

3.7 paBneHue curHanusauuu: [laBneHue, nNpMBEAEHHOE K CTaHOAPTHbIM
atmocdepHbiMm ycnosuam (Temnepartypa nntoc 20 °C, paBnenue 101,3 «klla), npwu
KOTOPOM MOXeT ObITb NofgaH NpeocTeperaroLnin curHarn.

3.8 MuMHMManbHoe paboyee paBneHue: [laBneHue, npuBeAEHHOE K
CTaHgapTHbIM atMmocdepHbiM ycnosuam (temnepatypa nntoc 20 °C, gasnenune 101,3
KlMa), Npy KOTOPOM U BbiLLE KOTOPOro COXPaHATCS HOPMUPOBAHHbLIE XapaKTEPUCTUKN

31IEKTPUYECKON NMPOYHOCTUN U30NALMN TpaHcdopmaTopa.

4 Knaccudmkaums

4.1 TpaHccopmaTopbl nogpasgensaAlT no cregylowmMm  OCHOBHbIM
npu3HaKam:

4.1.1Tlo pogy YCTaHOBKM (KaTeropum pasMmelleHnss W KIMMaTu4eckomy
ncrnonHeHno) —no FOCT 15150.

Mpn pasmeLLeHnn TpaHcOpMaToOpPOB BHYTPM 060M0YEK KOMMMNEKTHBIX U34ENUN

KaTteropmm pasmelleHna OoJmKHbl COOTBETCTBOBATh YKa3aHHbIM B Tabnuue 1.
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Tabnuua 1 — KaTteropuu pasmelieHus TpaHCcopMaTopoB, YCTAHOBIIEHHbIX BHYTPU

000noYeKk KOMMIEKTHbIX U3aenumn

Xapaktepuctumka Kateropwusi paameLleHnst KOMMIEKTHOrO M3genus
cpenbl BHYTPY 0605104KN no FOCT 15150
1 2 3 4 5
"a3oBas cpena, M3onMpoBaHHas OT - - 4 - -
Hapy>KHOro BO3ayxa, Unu Xuakas cpega
[a3oBas cpena, He n3onMpoBaHHasa ot 2 2unm 2.1 3 4 5unn5.1
Hapy)XHOro Bo3ayxa

4.1.2 1o NpUHUUNY KOHCTPYKLUMN: OMNOPHbIE, NPOXOAHbIE, LUNHHbIE, BCTPOEHHbIE,
pasbeMHbIE.

[onyckaetca coyeTaHne B KOHCTPYKUMM  TpaHcopmatopa  HECKOSbKUX
nepeyvncrieHHbIX NPU3HAKOB, a Takke cneunanbHOe KOHCTPYKTUBHOE UCMOSHEHNE.

4.1.3 Mo suay usonsaumn: ¢ NUTon nsonsumen, ¢ ¢apdopoBOM MOKPLILLKOW, B
nnacTmMaccoBOM Koprnyce, C TBepAon nsonsumen (kpome apgpopoBon 1 NUTON) unm ¢
NONIMMEPHON NOKPLILLKOW, MACNOHaNoSTHEHHbIE, ra30HaMNONIHEHHbIE, BECKOPNYCHbIE.

4.1.4 o yucny cTyneHen TpaHcopmaunmn: 0gHOCTYNeHYaTble, KackagHble.

4.1.5To uucny BTOPUYHLIX OOMOTOK: C OOHOW BTOPUYHOW OBMOTKOW, C
HECKONMbKUMW BTOPUYHBIMW OOMOTKaMMU.

4.1.6 Mo Ha3Ha4YeHUo BTOPUYHBLIX OOMOTOK: AN U3MepeHud, ana ydeTa, ons
3awmThl), OoNg M3MepeHus M 3awmTtbl, Ana paboTbl C HOPMUPOBAHHOW TOYHOCTHLIO B
NnepexoaHbIX pexmnmax.

4.1.7 o yucny KoadppUUMEHTOB TpaHCchopMauumn: ¢ OAHUM KO3(PULNMEHTOM
TpaHcdopMauumn, ¢ HECKONbKUMU KOIhdULMEHTaMU TpaHCchopMaunmn, nosiydaembiMum
NyTEM WU3MEHEHMUSI Ynucna BUTKOB MEPBUYHON unu (M) BTOPUYHOM OOMOTKM, a Takke
nyTeEM NPUMEHEHNSA HECKONbKUX BTOPUYHbLIX OBOMOTOK C pasnmnyHbIMU YMCnamMu BUTKOB,
COOTBETCTBYHOLUMX Pa3fNYHbIM 3HAYEHUSM HOMUHANbLHOIO NEPBUYHOIO U BTOPUYHOIO
TOKa.

4.1.8 MNpusHakn no 4.1.2, 4.1.3, 4.1.4, 4.1.6 n nx obosHayeHna npmBeaeHbl B

Tabnuuax 2-4.
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Tabnuua 2 — Obo3HavyeHne TpaHCHOPMaTOPOB NO TUMY KOHCTPYKLMN

KOHCTpYKTUMBHOE NCMOMNHeHne TpaHcdopmaTtopa

YcnoBHoe 06o3HaveHue

OnopHbIn
MpoxogHom
LLUMHHBIN
BcTpoeHHbIn
Pa3beMHbIn
OpHocTyneH4aTbln

KackagHbiv

T W E O3

Tabnuua 3 — Obo3HavyeHne TpaHchopMaTopoB Mo BUAY N30MALMK

Bug nsonauumn

YcnoBHoe 0003HavyeHue

C dhapdopoBOi NOKPLILLIKOM

C TBEPOON M BO3AYLUHON M30NsaUMen, C NONMMEPHOMN
MOKPbILLKOW

MacnoHanonHeHHble
[Ca3oHanonHeHHbIe
Jlntaga

B nnactmaccosom kopnyce

(0}

I O -1 Z

Tabnuya 4 — O603Ha4YeHne TpaHCHOPMATOPOB MO HA3HAYEHMIO BTOPUYHBLIX OOMOTOK

HasHauyeHne BTOpn4HOM 06MOTKM TpaHcdopMaTopa

YcnoBHoe ob603HaveHne

[ns namepeHun
Ansa yyeta
Ona 3awmTsl Y

[ns nsamepeHun m 3awmThbl

YKasbIBakT Knacc TOYHOCTU
YKasbIBakoT Knacc TOYHOCTU
To e

To xe

D 3peck M ganee noa crnoBoMm "sawmrta' nogpasymMeBaeTcs 3aliMTa, aBToMmaTuka, ynpaeneHue

CUrHanunsauunsa
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5 OcHOBHbIe nNapameTpbl

5.1 HomuHanbHbIe NapameTpbl TpaHcdopmaTopa:

HOMWHarnbHoOe HanpskeHne — Ly, (KpoMe BCTPOEHHbIX TpaHCOPMaTOpOB);

HOMUWHAambHBLIN NEPBUYHBIA TOK — {5y ;

HOMWHANbHBLIA BTOPUYHBIA TOK — {3300

HOMWHaMNbHbIN KO3IPUUNEHT TPaHCHOPMAaLINM OOMOTOK #yoy , ONPEaensieMbIn
no popmyrne

— flmm

lrI!Irn:u'.'[ (1)

'}EI'[I:IH

- HOMMHanbHas BTOPUYHASA Harpyska ~=uyC KOIMAULUMEHTOM MOLLHOCTU

cosf2=1 nnu cosf.=0,8 (gonyckaetcsa obo3Ha4YeHne HOMUHANbHOW BTOPUYHOW Harpy3ku

EEI{DH )

CooTBeTCTBYIOLWMNE 3HAYEHNA HOMMUHANBHOW BTOPUYHOM Harpy3kun Zi.., OM,
onpenensaT no opmyne
_SQHDM

Zomom = f2 (2)

2HOM

- Knacc TOYHOCTU (Ons TpaHcgopmatopa C O4HOW BTOPUYHOM OBMOTKOM) unu
BTOPUYHbIX OBMOTOK (Ans TpaHcopmaTopa C HECKONbKUMW BTOPUYHBIMU OOMOTKamMm);

- HOMWHarnbHasa npeaenbHas KPaTHOCTb BTOPUYHOM OOMOTKM, NnpegHasHa4YeHHOM
0N 3aWNTbI, Fonp |

- HOMWHanNbHbIN KO3PMUNEHT Be3onacHOCTM NPUOOPOB BTOPUYHON OOMOTKM,

I'Ipe,D,Ha3HaquHOl7l Onda namepeHuna n and ydeta, K‘Em}.{ ;

- HOMUHanbHas 4actoTa Sy, paBHas 50 unu 60 u. KayecTBo HanpshkeHus
cetn—no NOCT 32144.
5.2 3HayeHNss OCHOBHbIX NapameTpoB crieqyeT BbliOupaTb M3 NPUBEAEHHbIX B

Tabnuue 5.
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Tabnnua 5 — 3Ha4yeHMss OCHOBHbIX NapamMeTpoB TpaHcdHOpMaTopoB

HanmeHoBaHne napameTtpa

3HayeHune

HomMunHaneHOe HanpshkeHue
TpaHcopmaTopa ., , KB

Haunbonblwee paboyee HanpsikeHne
UH.p, kB

HoMuHanbHbIN NEepBUYHBIN TOK
TpaHcopmaTopa iy, AV

HoMnHanbHbIN BTOPUYHBIN TOK fy00
A

5 HanbonbLumin pabounin nepBuYHbIN
TOK Jii, A

HomuHanbHag BTOPUYHaA Harpyska
540 C KOOMPPULIMEHTOM MOLLIHOCTM
cospg =1, B-A?

HomunHanbHas BTOPUYHaA Harpyska
S40m C UHOYKTUBHO-@KTUBHbBIM

KO3 pULMEHTOM MOLLHOCTH
cosgg =08 B-Ad

8 Knacc To4HoCTHN TpaHcdopmaTopa
NN BTOPUYHON OOMOTKM:

ANS U3MepeHnii, ans yyeta,
AN UBMEPEHUI U 3aLLUTbI

A8 3aWmThbl

9 HomuHanbHas npegensHas
KpaTHOCTb BTOPUYHbBIX 0OMOTOK Ans
3aWUNTbI Ky

0,66; 3; 6; 10; 15; 20; 24:; 27; 35;: 110; 150; 220;
330:; 500:; 750

[na HoMmnHanbHoro HanpsixeHus 0,66 kB -
0,72; pna 3 kB n Bbiwe - no NOCT 1516.3

1, 5; 10; 15; 20; 30; 40; 50; 75; 80; 100; 150;
200; 300; 400; 500; 600; 750; 800; 1000; 1200;
1500; 1600; 2000; 3000; 4000; 5000; 6000;
8000; 10000; 12000; 14000; 16000; 18000;
20000; 25000; 28000; 30000; 32000; 35000;
40000

1;2:5

Cwm. Tabnumuy 11

0,5:1:2:25:5

3:5:10; 15; 20; 25; 30; 40; 50; 60; 75; 100

0,1; 0,2; 0,2S%: 0,5; 0,55%; 1: 3: 5;: 10

5P; 10P

Ot 5 po 309
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OkoHyaHue mabnuubi 5

HanmeHoBaHne napameTpa 3HayeHune
10 HoMnHanbHbIN KO3 hULUMEHT YcTaHaBnuBaloT B JOKYMEHTaLUuMn Ha
6e3onacHocTn NpnbopoB Ksrow, TpaHcOopMaTopbl KOHKPETHbIX TUMNOB. He

BTOPUYHbIX OBOMOTOK OS5 UIBMEPEHUN  |yCTaHaBNMBAIOT 4S5 BTOPUYHbLIX OOMOTOK N4
N3MepEHNN N 3aLLnNTbI

MpumevaHne

1. [donyckaeTcs nepBuYHbIA TOK BbiOMpaTh 13 paga 10-12,5-15-20-25-30-40-50-60-75 A, a Takke U3 nx
OECATUYHOIO YMHOXEHUS UInn apoobu.

2.0ns gaHHoro TpaHcopmaTtopa npu yCnoBuK, YTO O4HO U3 3HAaYEHNN HOMUHAMNBHOW BTOPUYHOM
Harpysku ctaHgapTHOEe U OTHOCUTCH K CTaHOapTHOMY Kraccy TOMHOCTU, oNycKaloTes apyrne
HOMWHarbHbIE 3HAYEHUSI BTOPUYHOW Harpy3ku, KOTOpble MOTYT OblTb HECTaHOAPTHLIMU 3HAYEHUSIMU, HO
OTHOCSILLMMNCS K OPYIMM KriaccamM TOYHOCTMN.

3.Knacchbl TouHoctn 0,2S 1 0,5S npegHasHayeHbl 419 KOMMEPYECKOro yYeTa aMeKTPO3IHEPTUN.

4.To TpeboBaHuio NoTpebuTensa B OKyMeHTaLmMmn Ha TpaHCopMaTopbl KOHKPETHBIX TUMOB AOMNYCKaeTCs

yCTaHaBnmMBaTb gpyrme 3Ha4eHuA.

5.3 YcnoBHOe 0603Ha4YeHue TpaHccopmaTopa

TH X H-x W-A-HER-xk AX

—I; KnumaTuyeckoe WML OJH BHHE W KATETOpM A
pasmeWweHwa no FOCT 15150

HoMMHANEHEIR BTOPWYHEIR Tok, A (MPW HaOWYMK Y
TPaHCH OPMATOPS  HECKONEKWE  BTOPMYHEIY  TOKOE
YKAZEIBANT BCE BHAYEHMA YBPDE3 THRE)

HomMWHANEHEIR NepedyHER Tok, A (MPW HANHYMW Y
TRaAHCH OPMATORA  HECKONBKME  MEREMYHEIY  TOKOE
YKEZEIBEAHT BCE ZHAMEHWA Yepes THRE)

FKrnacc TOMHOCTH (NP HAEAWYWKM Y TpadohopMaTtopa
HECKONBKWX ETOpMYHBY 0BMOTOK YKAZBIBAHIT KNacc
TOMHOCTH KaLOH M2 HAX B BMOE gpobu)

KOHCTPYKTMEHEIA  BApWAHT  WCMONHEHWA, BCAW MY
HECKONEKD (apabokMe WIM pUMCKAE LW pel)

KaTeropua E ZAEMCMMOCTH 0T OAMHEL NYTH YTEYKM
EHEWHER MWzonAuMd no [OCT 9920 (toneko ana
TpaHCf OPMATOPOE KAaTEMOpHMK pazMelleHna 1)

HomuHaneHoe HanpaxeHue , kKB

b (TONBKD 00A MOSEPHWSMPOEAHHEIX H30E AMA)

ChbozHayveHne no Tabnuye 3

ChozHaveHne no Tabnuye 2

CbozHayYeHW e TpaHoh opMaTopa

10
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MpumevyaHne 1 — B [JoKyMeHTauMu Ha TpaHCHOPMATOpbl KOHKPETHbIX TUMOB B
obo3HaveHun [JonyckaeTcss MPUMEHATb AOMOMHUTENbHBIE WM UCKMIOYaTh OTAeNbHble AaHHble Ans
0603HayYeHns 0COBEHHOCTEN KOHKPETHOro TpaHcdopmaropa.

MpumeuvaHne 3 — JleBaa OGykBeHHas 4YacTb 06O3HaYeHWs npeacTaBnsieT Tun (cepwuio),
COBOKYMHOCTb OYKBEHHOM U LMPOBON YacTen — TUMOUCTIONHEHNE.
MpumeyaHme 3 — [ns BCTPOEHHbIX TPaHCHOPMATOPOB [AOMYCKAETCS MPUMEHEHUE

YMPOLLEHHOIO YCNOBHOro 0603HavYeHus.

Mpumep ycrnoBHOro 0603Ha4YeHUs1 OMOPHOro TpaHcdopmaTopa TOKa C NIMTOM M3onauMen Ha
HOoMuHanbHoe HanpsbkeHne 35 kB, kateropum |l Mo AnvHe NyTWM yYTEYKM BHELHEW wusonsauuu, ¢
BTOPUYHBbIMKU 0BMOTKamK knaccos TodHocTu 0,5S (ogHa) n 10P (Tpwn), Ha HOMUHANbHBLIA NEPBUYHLIA TOK
2000 A, HOMUHanbHbIN BTOPUYHBIN TOK 1 A, KnmaTndeckoro ucrnonHeHus YXI1, kateropum pasveLleHns 1:

TO/1-35-111-0,5S/10P/10P/10P-2000/1YXJ11

6 TexHM4eckue TpeboBaHuA

6.1 TpaHcchopmaTtopbl cnegyeT U3rotaBnuBaTb B COOTBETCTBUM C TpeboBaHMs MU
HacTosIWero ctaHaapTa M AOKYMeHTauun Ha TpaHcgopMaTopbl KOHKPETHbLIX TUMOB MO
paboymm yepTexam, yTBEPXXAEHHbIM B YCTAHOBNEHHOM NOPSAKE.

lMepeyeHb AOMNOMHUTENBHBLIX CNPAaBOYHbIX AaHHbIX AN  TpaHCc(opmaTopos,
KOTOpble NO TpeboBaHWIO 3aka3ynka cnegyet npuBOAUTL B MHEOPMALMOHHBIX
MaTtepuanax, ykasaH B NpusioxxeHumn A.

6.2 O6wue TpeboBaHusA

6.2.1 TpaHcopmaTopbl cnepyet n3rotaBnueaTthb B KIMMaTu4eCcKmx
ncrnonHeHnax — no NOCT 15150 u NOCT 15543.1. Kateropun pasmeLieHns — no
FOCT 15150.

[na TpaHchopmaTopoB kaTteropum pasmeweHns 4 — no [OCT 15150
KnumaTtmnyeckoe ncrnonHeHne n kateropusa — YXI4 nnn O4.

TpeboBaHMsa B YacTU CTOMKOCTU K KMMMATUYECKMM BHELUHMM BO34ENCTBYHOLMM
daktopam — no NOCT 15543.1.

6.2.2 TpaHchopmaTopbl AOMKHbI ObITb NpeAHa3Ha4vyeHbl Ana paboTbl Ha BbICOTE
o 1000 m Hag ypoBHEM MOPS, 3a UCKIOYEHMEM TpaHCopMaTopOB HA HOMUHASTbHOE
HanpsbkeHne 750 kB, koTopble JOMKHbI ObITb NpegHa3HaveHbl Ans paboTbl Ha BbICOTE
no 500 m. [onyckaeTcs No CornacoBaHuWio Mexagy notpedbutenem u n3rotoBuTesniem
BblNyckaTb TpaHcdopmaTopbl And paboTbl Ha BbicoTe cBbiwe 1000 m.

6.2.3 YcTON4YMBOCTL  TpaHCOpPMaTopoB K  BO3LOEUCTBUIO  MEXaHUYECKUX
drakTopoB BHelwHen cpeabl — no NOCT 17516.1. pynny MexaHU4ecKoro UCNosTHEHNS
no NOCT 17516.1 ycTaHaBnNMBalOT B JOKYMEHTaUMN Ha TpaHCOpMaTOpbl KOHKPETHbLIX
TUMOB.

TpaHcdhopmaTopbl KaTteropum pasmewieHnss 1 OomkHbl OblTb paccynTaHbl Ha
CYMMapHyl0 MexXaHU4eCKyto Harpysky OT BeTpa ckopocTbto 40 m/c 6e3 rononéaa, Ha

CYMMapHyl0 MeXaHW4ecKyto Harpysky OT BeTpa CKOpocTbio 15 M/c ¢ rononénom,
11
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ronionega ¢ TONWWHOW CTEHKN Nbaa 20 MM 1 OT TAXXEHUS NPOBOJOB HE MEHee:

500 H (50 krc) — ans TpaHchopMaTopoB HA HOMUHaNbHOE HanpsXXeHue Ao 35
KB BKIHOUNTESBHO;

1000 H (100 krc) — gns TpaHcdhopMaTopoB Ha HOMUHaNbHoe HanpsbkeHne 110 —
220 kB;

1500 H (150 krc) —pansa TpaHcopMaTopoB Ha HOMUHanNbHoe HanpsikeHne 330 kB
W BblLLE.

Mpn aTOM  3HaA4YeHUs UCMbITATENbHbIX CTATMYECKUX  Harpy3ok  OOSMKHbI
COCTaBnsATb:

1250 H (125 krc) — gnga TpaHcopmMaTopoB HA HOMWHANbHOE HanpsXXeHue A0
35 KB BKNOYMTESLHO;

2000 H (200 krc) — gnga TpaHcdopmMaToOpOB Ha HOMUHaNbHOE HanpsikeHne 110 —
220 kB;

2500 H (250 krc) — anga TpaHchopMaTopoB Ha HOMMHabHoe HanpskeHne 330 kB
W BbILLE.

3HayeHnss ucnbITaTENbHbIX CTATMYECKMX HArpy3oK YYUTbIBAOT BO3HMUKAKOLLME
9KCTpeMarnbHble AMHaMUYeCcKne Harpy3ku Ha KOHTaKTHbIX BblBOAax TpaHcdopmaTopa,
HanpuMep Npu Tokax KOPOTKOro 3amblkaHWUs, He npesbliwakwme bonee yem B 1,4 pasa
ncnblTaTeNbHbIE CTaTUYECKNE HArpy3KMK.

6.2.4 Pabo4ee nonoxeHune TpaHCHOPMaTOPOB B MPOCTPAHCTBE AOSMKHO ObiTb
yKa3aHo B JOKyMeHTauum Ha TpaHcopMaTopbl KOHKPETHBLIX TUMOB.

6.3 TpeboBaHUA K U3onAaunmn

6.3.1 N3onsaumna nepBuyHOM OBMOTKM (NEpBUYHOWN Lenu) TpaHcopmaTopoB Ha
HOMMUHanbHble HanpskeHust oT 3 go 750 kB BkMOUMTENBHO 4OMKHA COOTBETCTBOBATh
TpeboBaHnam NOCT 1516.3.

Kwunsonsaumm nepBvyHOM OBMOTKM (MEPBUYHOM LEenn) MacroHanOMHEHHbIX
TpaHcopmaTopoB Ha HOMUHaNbHoe HanpshkeHne 330 KB un Bbile MO cornacoBaHuUIo
Mexay noTpebutenem n U3rotoBuTENEM LOnyckaeTcs npenbsBrieHne TpeboBaHui no
BO34ENCTBMIO CPE3aHHOro rpO30BOr0 M MHOFOKPaTHbLIX CPEe3aHHbIX UMMYSbCOB.

M3onsaums nepenyHon OOMOTKM (NEpBMYHON Lenu) TpaHchopmaTopoB Ha
HOMWHaNbHoe  HanpsbkeHne 0,66 kB gomkHa  BblgepXuBaTb  BO34ENCTBUE
ncnblTatenbHoro HanpskeHust 3 kKB yactoton 50 'y B TedeHne 1 MuH.

[ononHutenbHble TpeboBaHNA K u3onsauMn  TpaHCOPMaTOPOB  KaTeropumn
pasmelleHns 2 n 5, umerowmx CoOBCTBEHHYKD NepBUYHY0 OOMOTKY, onpepensemble

KOHOEeHcauunen snarm (BbII'IaLI,eHI/IeM pOCbI), n OnnHa nyTm yTedku BHELUHEeN n3onsaumm
12
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OOIKHbI BbITb YKa3aHbl B JOKYMEHTaUUK Ha TpaHCopMaTopbl KOHKPETHbLIX TUMOB.

6.3.2 [Insa TpaHcdopmaTopoB kateropun pasmelleHna 1 no FOCT 15150 anuHa
nyTM yTeukn BHewHen usonaumm no FOCT 9920 pgomkHa ObiTb ycTaHOBrEHa B
OOKYMeHTauuMm Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB.

6.3.3 MexaycekumoHHas M30onaumns CeKUMA NepPBUYHBLIX U BTOPUYHBLIX OOMOTOK,
npeaHasHayYeHHbIX ana N3MeHeHus KoappuumeHTa TpaHchopmaumm
TpaHchopMmaTopoB, [OMMKHA BblaepXuBaTb B TeyeHne 1  MuH BO34eNCTBME
ncnbiTatenbHoro Hanpsbkenns 3 kB yactotom 50 [u.

6.3.4 M3onauus  BTOPUYHbIX OOMOTOK  TpaHCHOPMATOPOB  OTHOCUTENBLHO
3a3eMIIeHHbIX 4acTen, a Aans TpaHCPOPMaToOpOB C HECKONbKAMM BTOPUYHBbIMMU
obMOoTKaMn Takke OTHOCUTENbHO Apyr Apyra, AOIDKHA BblaepXuBaTb B TedeHue 1 MuH
BO34eNCTBME UcnbiTaTenbHOro HanpsxxeHna 3 kKB yactoton 50 Iu.

6.3.5 M3onauusa nepsBuyHOM OOMOTKM TpaHchopmaTopoB, paboTarowmx npu

N30bITOYHOM OaBfEeHUN rasa, JOIMkHa B TedeHuMe 45 MUH BblaepXuBaTb BO3AENCTBME

o
Hp
HanpsKeHusi, paBHOTO 11 3 » npu N30bITOYHOM AaBMEHWW rasa, paBHOM Hynio, rae

Ukp — Hambonbluee paboyee HanpskeHue.

6.3.6 JJonyckaemoe MakcumanbHoe 3Ha4yeHue KaxkyLerocs 3apsaga
HEOOQHOKPATHO BO3HMKAKOLWMX YaCTUYHbIX Pa3psiaoB M30NALMM NMEPBUYHON OOMOTKM
TpaHchopMaToOpoB Ha HOMMHaNbHOEe HanpsbkeHne 3 kB wm  Bblwe, Ans
TpaHccopMaTopoB TPebyHLWMX MNPOBEPKM  YPOBHA HEOAHOKPATHO BO3HMKAKOLLMX
YacTu4HbIX paspsgoB — no NOCT 1516.3, 4OMKHO COOTBETCTBOBATbL NPUBEAEHHbLIM B
Tabnuue 6.

Tabnuya 6 —3HadveHune KaxyLerocs 3apsga 4YacTUYHbIX pa3psgos

HanpspkeHnne Honyckaemoe makcMmanbHOe 3Ha4YeHne Kaxyllerocs 3apsga
n3mepeHns HEOAHOKPaTHO BO3HMKAOLMX YaCTUYHbIX pa3psaos, nKn, ons
XapaKkTepucTuk n3onsumu
YaCTUYHbIX YKugkon [a3oBon Teepgon
pas3psgos
U,
-p
11— 10 10 20
3
MpumeyvyaHune — [[@30BOK HE pacnpoCcTpaHSaeTCa Ha TpaHcdopMaTopbl C BO34YLHON
nsonsumnen, cBoboagHO COOBLLAOLENCs C HAPYXXHbIM BO34YXOM.

TaHreHc yrna OuanekTpUYecknx MnoTepb KOHOEHCATOPHOM OGymalkHO-MacrnsiHOM
n3oNAUUN NEpBMYHON OOMOTKM TpaHcdopmaTtopoB npu Temnepatype (25+10) °C un

Hanpsa>XXxeHnnm
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Y

EHG porkeH npesblwaTtb 0,0035, a ero nNpuMpocT B AuanasoHe HanpsiXeHUn
U,SUHP UHP
OT [z A0 [z He JOMKeH npesblwaTh 0,0003.

6.3.7 MexgyBuTkoBass  m3onsaums  oBMOTOK  TpaHcdopmaTopa  LOSKHa
Bblaep>xmBaTb 6€3 npobost nnn noBpexaeHnsa B TeyeHne 1 MUH MHOYKTUPYEMOE B HUX
HanpsbkeHne npu npoTekaHun no MNepBUMYHON OOMOTKE HOMMHANbHOIO TOKa, €ecnu
aMnnNuTyga HanpskeHus mexgy BbliBOAaMW Pa3OMKHYTOM BTOPUYHOWM OOMOTKM He
npesblwaet 4,5 kKB unn TOKa MEHbLUE HOMMUHANbLHONO MNpW KOTOPOM aMnnuTyaa
HaNpsXKeHUs Mexay BbiIBOAAMM Pa30OMKHYTOM BTOPUYHOM 0OMOTKM AormkHa 6biTb 4,5 kB.

6.3.8 Npu HopManbHbIX KNuMaTuyecknx ycnosuax — no FNOCT 15150 3HayeHune
COMPOTUBNEHUS U30NALMN OOMOTOK TpaHCOPMaTOPOB LOSMKHO ObITb HE MEHEE:

40 MOM — ana nepBuYHbIX OBMOTOK TpaHCOPMATOPOB Ha HOMMHanbHOE
HanpskeHue 0,66 KkB;

1000 MOmM — gns nepBuYHbIX OOMOTOK TpaHCopMaTopoB Ha HOMWHASbHbIE
HanpsbkeHust 3 — 35 kB;

3000 MOmM — gnsa nepBUYHbIX OOMOTOK TpaHcdOpMaTopoB Ha HOMUHAIbHbIE
HanpsbkeHus 110 — 220 kB;

5000 MOM — gnst nepBMYHbIX OOMOTOK TpaHCOpMaTopoB Ha HOMWHASbHbIE
HanpsxeHus 330 kB n BbiLwe;

20 MOM — ana BTOPUYHBIX OOMOTOK TpaHCOpPMaTOpPOB Ha HOMWHarbHOE
HanpskeHue 0,66 kB;

50 MOm — anst BTOPUYHBbIX OOMOTOK TpaHCOPMaTOpPOB Ha HOMMWHambHbIE
HanpsxeHusa 3 KB 1 Bbiwwe.

6.3.9 [Inanektpnyeckne nokasaTenn KadecTtBa Macna MacroHanoOfIHEHHbIX

TpaHcOpMaTopPOB AOMKHbLI COOTBETCTBOBATb YKa3aHHbIM B Tabnuue 7.

Tabnuua 7 — OManekTpuyeckne nokasartenu kadectea macna

MokasaTenb KayecTBa macna HomuHansHoe [MpegensHO AonycTMMOe 3HadYeHne
HanpsbxeHve nokasarens ka4ectsa Macna
TpaHcdopmaTopos, ONs 3anvBKKU B nocre 3anuBku B
kB TpaHcdopmaTop TpaHcdopmaTop
MpobuneHoe o 15 Bkritou. 30 25
HanpsbkeHne no TOCT [o 35 Bkntoy. 35 30
6581, kB, He meHee 110-150 60 55
220-500 65 60
750 70 65
TaHreHc yrna guManeKkTpuyecknx [o 220 skniou. 15 1,7
notepb
npu 90 °C no NOCT 6581, %, He Cs. 220 0,5 0,7
bonee
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6.4 MeTponormyeckue xapaktepucTuKu

6.4.1 MeTponornyeckme XxapakTepucTukuM cregyet  ycTaHasnvBatb  Angd
cnegyrowmx pabounx ycnosuin NpUMEHEHNst TpaHCOPMaTOPOB:

a) HommHanbHbIi  gnanas3oH 4acTtoT coctaBngetr ot 99 % po 101 %
HOMMWHaNbHOM YacToThl ANA TpaHC(opMaTopoB, NpefHasHa4YeHHbIX ONA U3MepeHus n
yyeta, nu ot 96 % po 102 % HOMMHANBHOM YacToTbl ANA TpaHchopmMaTopos,
npegHa3HayYeHHbIX A 3aWwmThl;

6) NnepBUYHbIN TOK - B COOTBETCTBUK C 6.4.2 1 6.4.3;

B) 3Ha4YeHMe BTOPUYHOWN HArpy3ku - B COOTBETCTBUN C 6.4.2 n 6.4.3;

) TemnepaTypa OKpyXalLlero Bo3gyxa — B COOTBETCTBMU C KNUMaTU4ECKUM
NCMOMHEHNEM M KaTeropmen pasmeLleHunsi, eCnn MHoe He yKasaHO B AOKYMEHTaLUUKN Ha
TpaHcdopMaTopbl KOHKPETHLIX TUMOB;

[) BblCOTa YCTAHOBKM TpaHCOPMaTOpPOB HaL YPOBHEM MOpS — No 6.2.2.

6.4.2 Npegensbl  gonyckaeMblX MNOrPeLHOCTEN  BTOPUYHBIX  OOMOTOK  Ans
N3MepPEHNn N yyeTa B paboymx ycnoBmusax npumeHeHus no 6.4.1 npm yctaHOBMBLUEMCS

pexunme OoJPKHbl COOTBETCTBOBATL 3HAYEHUAM, YKa3aHHbIM B Tabnvue 8.

Tabnuya 8 — T[lpemenbl AonyckaemblX MOrPeELLHOCTEN BTOPUYHbIX OOMOTOK Ans
n3MepeHuni
Knacc MepBuYHbIN TOK, % Mpepen gonyckaemon nNorpeLHocTn ﬂmanasoH'
TOYHOCTU HOMMWHAIbHOIO BTOPUYHON
3Ha4YeHusa TOoKOBOW, % yrnosown Harpysku, %
HOMWHalbHOIo
) cpaa 3Ha4YeHund
0,1 5 0,4 +15 +0,45 25-100
20 +0,2 +8 +0,24
100-120 +0,1 +5 +0,15
0,2 5 +0,75 +30 +0,9
20 0,35 +15 +0,45
100-120 0,2 +10 0,3
0,25 1 +0,75 +30 +0,9
5 10,35 +15 +0,45
20 10,2 +10 10,3
100 +0,2 +10 0,3
120 +0,2 +10 0,3
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OkoHyaHue mabnuuybi 8

Knacc MepBuYHbIN TOK, % Mpepgen gonyckaemon NorpeLuHocTn OwnanasoH
TOYHOCTU HOMWHanNbHOro BTOPUYHOM
3Ha4yeHus N N Harpy3sku, %
ToKOBOW, % yrnosou HOMMWHAMNLHOMO
3HaYeHus
’ cpag
0,5 5 +15 190 12,7 25-100
20 +0,75 +45 +1,35
100-120 +0,5 +30 10,9
0,55 1 +1,5 +90 12,7
5 10,75 145 +1,35
20 +0,5 +30 0,9
100 +0,5 +30 10,9
120 +0,5 +30 10,9
1 5 +3,0 +180 15,4
20 +1,5 +90 12,7
100-120 +1,0 +60 +1,8
3 50-120 +3,0 He HopmupytoT 50-100
5 5,0
10 10

[MorpelwHoOCTN He JOIMKHbI BbIXOAUTL 3a Npeaernbl 4onyckaeMblx obnacrten.

[donyckaemble 06ractm norpewHoCcTen ANA  PasfMyHbIX KNacCoB TOYHOCTU
npuBegeHbl B NpuioxeHnn b.

[na TpaHcdopmaTtopoB ¢ knaccom ToyHoctn oT 0,1 go 1,0 u HOMMHanNbLHOM
Harpy3kon He Gonee 30 B-A pgonyckaeTca HWXHUA npenen BTOPUYHOW Harpysku
MeHee 25 % HOMMHanNbHOW, BMMOTb 4O HYNEBOMW.

B TexHu4eckn ob6OCHOBaAHHLIX Cryyasx LOMYyCKaeTCA M3roToBfeHne TpaHcdop-
MaTOpPOB C HWXKHMUM NpeaernioM BTOPUYHOW Harpy3kn bonee 25 % HOMUHaNbHON.

Mo TpeboBaHMIO 3akaszumka [onyckaeTcs W3roToBfeHne TpaHchopmaTopoB
paclwmpeHHbIM AguanasoHom nepsuyHoro Toka Ao 150 % wn 200 % HOMWHaNbLHOro
NepBUYHOro TOKa, NpeAHa3Ha4YeHHble ANsa AnMTenbHON paboTbl NpU 3TUX TOKaXx.

MMorpelwHoCT BTOPUYHBLIX OOMOTOK ANA U3MEPEHU Takux TpaHcopmaTopoB

normkHbl Npu Tokax 150 % n 200 % cooTBeTcTBOBaTL HOpMam Tabnuubl 8 ana 120 %
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HOMMWHAIbHOro TOKa.
6.4.3 lNpeaenbl AonycKaemblX MOrpeLIHOCTEN BTOPUYHBIX OOMOTOK ANs 3alUmThl
B paboumx ycrnoBusx NpuMMeHeHust no 6.4.1 npu yCTaHOBMBLUEMCS peXMMe TOKa W

HOMWHaNbHON BTOpI/ILIHOIZ Harpy3ke OJTKHbl COOTBETCTBOBATb YKa3aHHbIM B Tabnvue 9.

Tabnuuya 9 — MNpegenbl Aonyckaemblx NOrpPeLLHOCTEN BTOPUYHbIX 0OMOTOK Anst 3aLnThbI

Knacc ToyHocTun Mpenen gonyckaemMou norpeLwHocTu
npv HOMUHANbLHOM NMNEPBUYHOM TOKE Npwv TOKE HOMUHANbHOWN
npenenbHON KpaTHOCTU
TokoBOW, % yrrioBOK nosniHou, %
5P +1 +60 +1,8 cpag 5
10P +3 He HopmupytoT 10

6.4.4To cornacoBaHuto Mexay notpebutenem U U3rotToBUTENEM B
3KCnnyaTauMoOHHOM AOKyMEHTauuM Ha TpaHcdopMaTopbl AO0MKHbl ObiTb  yKasaHbl
3aBUCUMOCTW MOrpeLIHOCTEN OT BAUAIOLWMNX (PaKTOPOB: NEPBUYHOrO TOKa, BTOPUYHOM
Harpysku, 4acTtoTbl W TemnepaTypbl. 3aBMCUMOCTU MOrPELUHOCTEN OT Kaxgoro
BNUsOLWero gakropa onpegenatT npu HOMWHANBHOM 3HAYeHUM BCEX OCTalibHbIX
BNUSIOLLNX (PaKTOPOB U C yKadaHMeM TOYHOCTW onpeaeneHus.

6.4.5 [Ina TpaHcdopMaTopoB C OTBETBMEHUSIMU HA BTOPUYHBIX OOMOTKaX Knacc
TOYHOCTW, HOMMHaNbHAA Harpyska, HOMWHaNbHaa npegenbHasi KpPaTHOCTb U
HOMMHanNbHbIA KO3 PUMeHT BeszonacHOCTM NPMBOPOB AOSMKHbI YCTaHaBNMBaTLCA AN
Ka)KOoro OTBETBMEHMS N yKa3aHbl B 3KCMNyaTaUMOHHOMN OOKYMEHTAaUMN Ha KOHKPETHbIN
TUN TpaHcdopmartopa.

6.5 3HayeHue TOKa HaMarHM4YMBaHuUA

6.5.1 ToK HamarHM4YMBaHMA BTOPUYHbLIX OOMOTOK ANS U3MEPEHUsI, NOSTyYEHHbIN
npu ucnblTaHnax no 9.8 U  BbIpaXeHHbIN B MNPOLEHTAX 3HaAYeHWUd, pPaBHOrO
NpoOn3BEeEeHUI0 HOMMHANbHOrO BTOPUYHOIO TOKA HA HOMWHAIbHBLIN KO3 MOULNEHT
6esonacHocTn NpnbopoB., AOoMmKeH ObiTb He MeHee 10 %.

6.5.2 TOK HaMarHM4MBaHUs BTOPUYHbLIX OOMOTOK ANSA 3alnTbl, NOSTYYEHHbIA MpuU
ncnbiTaHnax nNo 9.8 M BblpaXXeHHbIN B MpoueHTax 3Ha4YeHusi, paBHOr0 HOMWHANbBHOIO
TOKa npefenbHON KpaTHOCTU, He AOSMKEH NpeBbiaTh 3Ha4YE€HUN NOSTHOW NOrpeLLHOCTH,
yKa3aHHbIX B Tabnuue 9.

6.5.3 [lonyckaemoe 3Ha4yeHne TOKa HamMarHu4mMBaHUS U COOTBETCTBYIOLLEE eMy
pacyeTHOe 3Ha4yeHWEe HanpsKeHUs [OOSMKHbl OblTb yCTaHOBMNEHblI NpeanpuaTUneM-
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nsrotosuTenem c yvyetom tpebosaHum 6.5.1, 6.5.2 M ykasaHbl B 3KCnnyaTauuoOHHOM
AOKYMEHTauun Ha KOHKpPEeTHble TpaHcopMaTopbl.

6.5.4 IamMepeHHble 3Ha4YeHUsi TOKa HaMarHM4MBaHUSA BTOPMYHbLIX OOMOTOK
OOITKHbI BbITb 3anMcaHbl B NACNOPT Ha KOHKPETHbLIN TpaHcdopmaTop.

6.6 TpeboBaHUA K HarpeBy

6.6.1 NpM nNpOAOIKUTENBHOM peXumMe MpoTekaHna Hanbonblmx padboumnx
NepPBUYHbIX TOKOB (HOMWHAIbHbLIX TOKOB ANIMTENBHOrO pexmma) TpaHcdopmMaTopbl (3a
NCKMIOYEHNEM  BCTPOEHHLIX, paboTalwmx B TpaHCchopMaTtopHOM Macre) Ha
HOMMHanbHble HanpshkeHus cebiwe 0,66 kKB OomKHbI COOTBETCTBOBATbL TpeboBaHMAM
FOCT 8024, a TpaHcdopmaTopbl Ha HOMWHanNbHoe HanpshkeHne 0,66 kB -
TpebosaHnam FOCT 403.

[ns TpaHcdopmaTopoB, 3KchnyaTUpyeMbIX MpyM TemnepaTypax OKpY)KatoLero
BO3dyxa, oTnuyamwmxcsa oT ykasaHHbix [OCT 15150 v FOCT 15543.1, BepxHee
paboyee 3HayeHve K (UNK) IPGPEKTUBHOE 3HAYEeHMEe TemnepaTypbl OKpyXakoLiero
BO34yXa [OMMKHbl ObiTb YCTaHOBMEHbl B [OKYMEHTauMm Ha TpaHcdopmaTopsbl
KOHKPETHbIX TUMOB.

[ns BCTPOEHHbIX  TpaHCOPMATOpPOB, YCTaHaBMMBaeMbIX B  MacnsiHble
BbIKMOYATENN, CUMNOBbLIE MaclsiHble TpaHcdOopMaTopbl, aBTOTpaHcOpMaTopbl Mn
peakTopbl, W MOrpyXaemblX B Macno, npeaesibHO AOoMNyCTUMbIE MPEBbILIEHUS
TemnepaTtypbl Hag TemnepaTtypon macna (90 °C gns macnsiHbiX BbiktoyaTenen n 95 °C
O5s1 CUNOBBLIX MacCnsHbIX TpaHCcopMaTopoB, aBTOTPaAHC(POPMaTOPOB UMM PEaKTOPOB)
Npwv NPOAOIMKUTENBHOM PEXMME HE AOIMKHbI NPEeBbILWAT:

10 °C — gnst oOMOTOK;

15 °C — gng MarHMTonpoBOAOB.

[1nsi BCTPOEHHbIX TpaHCHOPMaTOPOB HA HOMUHAITbHbIE MEPBUYHbLIE TOKM CBbILLE
10000 A npu TemnepaTtype Macna, okpyxawuwlero TpaHcgopmatop, Hwke 90 °C ans
MacnsaHbIX BblkntovYaTenen n Hmke 95 °C ona cunoBbiX MacnsiHbIX TPaHCOPMaTOpPOB,
aBTOTpPaHCOPMaTOPOB UNN PEAKTOPOB AOMYCTUMbIE NPEBbLILLEHNS TEMNepaTypbl MOryT
OblTb COOTBETCTBEHHO YBENMYEHbI, HO HE Bonee yem Ha 10 °C.

[MpeBbieHVe TemMnepaTypbl AfIEMEHTOB TpaHCHOPMaToOpOB HaL TemrnepaTypou
OoKpyXatoLen cpefbl He AOMKHO ObITb BonbLUe 3Ha4YeHUI, yKkasaHHbIX B Tabnuue 10.

6.6.2 [na TpaHcdopmaTopoB, 3KchOnyatupyemblx Npu  TemnepaTtype
okpyxatwero Bosgyxa Bbiwe 40 °C, pgonyckaemble 3HA4YeHUs MNPEBbILLEHUS

TemnepaTtypbl, ykasaHHble B Tabnuue 10, JOMKHbI ObiTb YMEHbLUEHbI Ha pPas3HOCTb
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Mexay TemnepaTyponm OKpyxaruwero Bo3gyxa npu akcnnyataumm mn 40 °C. [Mpwm
Temnepartype akcnnyaTaumm Hwke 40 °C ponyckaemble 3HAYEHUSI MNPEBbILEHUSA
TemnepaTtypbl COOTBETCTBEHHO YBENNYMBAIOTCS.

Tabnuua 10 — lNpeBbileHMe arieMeHTaMn TpaHcopMaToOpOB TeMnepaTypbl
OKpy>XaroLleun cpebl

OnemeHT TpaHcdopmartopa Knacc MpeBblweHne Temnepatypbl Npw, MeTop
HarpeBoCTOn- | HambornbLem paboyem Toke K n3mepeHns
KOCTW Mo adpekTnBHOM Temnepartype
FOCT 8865 okpyxatowero sosgyxa 40 °C

MacnsHble TpaHcdopmaTopsbl Bce knaccebl
- BEpxXHMUK cron macna 50 Mo TepmomeTpy
- BEPXHWIA Cnow macna ansg unu Tepmonape
repmMeTU4HOro UCNOSNTHEHNS UMK C
YCTPONCTBOM, MNOMHOCTLIO
3awuuiaoLmMm macno ot
COMPUKOCHOBEHUS C OKPY>KaKOLLNM Mo nsmeHeHuo
BO34YyXOM 55 CONpoOTUBIEHNA
- BTOPUYHbIE OOMOTKM 60 obMoTOK
- BTOPMYHbIE OOMOTKM AN
repMeTUYHOro UCMNOSTHEHUS 65 Mo TepmomeTpy
- Apyrue meTannuyeckne getanu, unu Tepmonape
KOHTaKTUpyroLMe C Macnom 65
TpaHcdopmaTopbl ¢ TBEPAON NN Mo nameHeHno
ra3oBon nsonaumen Y 45 COMpOTUBNEHNA
— BTOPWUYHbIE OBMOTKM Unn A 60 06MOTOK
MeTannuyeckne getanu, E 75 MNOCTOSAHHOMY TOKY
KOHTaKTupytoLiune c B 85 Ans 06MOTOK U No
M3ONALMOHHBIMN MaTepuanamu F 110 TEpMOMETPY Unu

H 135 TepmMonape ansa

getanen

CoepavHeHne, 60NTOBOE MK Mo
aHanorm4yHoe emy coegvHeHne 6e3 TEepMOMETPY Unm
NOKPbITUA TepmMmonape
* B BO3[yLLUHOW cpefe 50
* B SFs 75
* B Macrne 60
- C nokpbiTnem uns cepebpa nnm
HUKend 75
* B BO34YLUHOW cpeae 75
* BSFe 60
* B Macne
- C nokpbITeM 13 onosa
* B BO3[yLLUHOW cpefe 65
* B SFs 65
* B Macrne 60
BbiBOAbLI U3 Meau, antoMUHUA U NX Mo TepmomeTpy
CMnaBoB AN coeAUHEHNs C unu Tepmonape
BHELLUHUMUW NPOBOAHMKAMMU:
- 6e3 nokpbITHSA 50
- C NOKpbITUEM U3 cepebpa, HMKens
W onosa 65*

MpumeyaHne 1 - YkasaHHble TpeboBaHMA He pacnpoCTPaHATCA Ha TpaHcdopMaTopsbl,
pasmellaemble C BHELWHEN CTOPOHblI MOoda3HO IKPaHMPOBAHHLIX TOKOMPOBOAOB, HO 0b6sA3aTenbHbl AN
BBOAOB, HAXOOALLMNXCA BHYTPY TOKONPOBOAOB.

MpnmeuvaHne 2 - Bwmecto adhdekTMBHOW TemnepaTypbl OKpyXalolen cpefbl AonyckaeTcd
NpUHUMaTh BEPXHEE 3HaYeHne TemnepaTypsbl.

*) Mpn HaNMYUN Ha KOHTAKTHOW MOBEPXHOCTW BHELLHENO NPOBOAHMKA cepebpsHOro NoKpbITUA 4ONyCTMMOE
npeBblLeHne TEMNepaTypbl MPUHMMAOT paBHbiM 80°C
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6.6.3 Knaccbl HarpeBOCTOMKOCTM M30MsUMM OBMOTOK Cyxmx TpaHcopmMaTopoB
OOITKHbI BbITb YKa3aHbl B JOKYMEHTauumM Ha TpaHCcopMaTopbl KOHKPETHbLIX TUMOB.

6.6.4 Ecnu TpaHcdopmaTop, npegHasHavYeHHbIN ANs NCNoSfib30BaHUA Ha BbICOTE
cebilwe 1000 m, nogBepranca mucnblTaHnaM Ha BbicoTe meHee 1000 m, TO Npepensl
npeBbILWEHNS TemnepaTypbl, ykazaHHble B Tabnuue 10, 4OrmkHbl OblTb YMEHbLUEHbI B
cooTtBeTcTBUM ¢ [OCT 15543.1.

6.6.5 Hanbonbwmne paboune nepBuYHblE TOKM  TpaHCOPMATOPOB Ha

HoMMHanbHble Tokn Ao 10000 A gormKHbI COOTBETCTBOBATbL YKa3aHHbIM B Tabnuue 11.

Tabnuya 11— Hanbonblune pabodne nepBuYHbIE TOKN TpaHCopmaTopoB

HanmeHoBaHue napameTpa 3HayeHue, A

HoMuHanbHbIA NepBUYHBIA TOK fjymm | 1 5(10(15|20|30|40|50| 75 | 80 |100(150(200

Hanbonbwwnii pabounin nepBUYHbLIN 1 5 (1016|2032 |40 |50| 80 | 80 |{100(160(200
TOK {13

[NpodomkeHue mabnuubi 11

HanmeHoBaHue napameTpa 3HauyeHue, A

HoMuHanbHbIA NepBUYHBINA TOK {4, | 300 | 400 | 500 [ 600 | 750 | 800 |1000|1200| 1500

Haunbonbwwnii pabouni nepBuyHbii | 320 | 400 | 500 | 630 | 800 | 800 |1000|1250| 1600
TOK {13

OkoHyaHue mabnuuysbi 11

HaunmeHoBaHue napameTtpa 3HaueHune, A

HomuHanbHbIn  nepBuYHbIM -~ TOK | 1600 | 2000 | 3000 | 4000 | 5000 | 6000 | 8000 [ 10000

lrlmmlvt

Haunbonbwwnin pabounii nepeuyHbii | 1600 | 2000 | 3200 | 4000 | 5000 | 6300 | 8000 | 10000
TOK iay

[na TpaHcopMaToOpoB C HOMUHANbHBIMW NEPBUYHBIMU TOKAMU, HE YKa3aHHbIMM
B Tabnuue 11 Hambonbwmnn paboumii ToK JOrmKeH ObiTb yKaszaH B LOKYMEHTauum Ha
n3genvs n NpuBedeH B SKCMyaTaLuNOHHOW JOKYMEHTauuu.

B MHorogmana3oHHOM TpaHcdopmMaTope Hanbonbwmi paboynin NepPBUYHbLIN TOK
AOJKEH COOTBETCTBOBaTb HAanbOMbLLIEMY NN HAUMEHbLLUEMY 3HAYEHUIO HOMUHANBHOIO
NEepPBUYHOro TOKa W JOMKEH ObITb yKa3aH B AOKYMEHTALUN Ha n3genue.

[na TpaHcopmaTopoB, Yy KOTOPbIX 3PEEKTUBHOE 3HA4YeHWEe Temnepartypbl
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okpyxatowen cpeabl — no NOCT 15543.1 npesbliwaeT 40 °C, 3Ha4yeHMss HanbonbLINX
pabounx NepBMYHbLIX TOKOB MOTYyT OblTb MEHbLLE YKa3aHHbIX B Tabnuue 10 n nx cnegyet
yCTaHaBnvBaTb B JOKYMEHTaUMN Ha TpaHCOPMaTOPbl KOHKPETHLIX TUMOB.

[ns TpaHcdopmMmaTopoB Ha HOMUHarbHbIE NepBuYHble TokM cBbiwe 10000 A,
npegHa3HayYeHHbIX ONS reHepaTtopoB MMM CUHXPOHHBLIX KOMMEHCATOPOB, HanbonbLnin
pabounin NEPBUYHbBIN TOK MOXET ObITb 60NbLUE UM MEHbLUE HOMWHAITBHOMO TOKAa, HO He
MeHee HanbonbLUero 4NUTENbHOro ToKa reHepaTopa U CMHXPOHHOIO KOMMNeHcaTopa.

Mo cornacoBaHuio Mexgy noTpebuteneMm wn U3rotoBuTENneM [JonyckaeTcs
KpaTKkoBpeMeHHoe, He Boree 2 4 B HeAento, NoBblleHne nNepBuYHOro Toka Ha 20 % no
OTHOLLEHMIO K Hanbornbliemy paboyemMy NepBUYHOMY TOKY.

6.7 TpeboBaHUs K CTOMKOCTM NMPU TOKaX KOPOTKOro 3aMblKaHUA

6.7.1 TpaHchopmaTopbl Ha HanpsbkeHuve cBbiwe 0,66 kB gomkHbl ObiTb
YyCTOWYMBBI K 3nekTpoavHamuyeckomy® © TepMumyeckoMy BO3OEWCTBMAM TOKOB
KOPOTKOrO 3aMblKaHWs, MapamMeTpbl KOTOPbIX HEe MPEBbIWAT YCTAHOBIEHHbIX
3HaYeHUn:

a) Toka QneKTPOAMHAMMYECKOW CTOMKOCTM Igunmn  ero  kpaTtHoctu  £pno
OTHOLLEHUIO K aMNnTyae HOMUHAIbHOIO NePBUYHONO TOKa;

0) TOka TEPMUYECKON CTOMKOCTU ;UMM €ero KpaTHOCTU £ Mo OTHOLUEHWUO K
HOMMWHaNbLHOMY NEPBUYHOMY TOKY;

B) BPEMEHM NPOTEKAHUSA TOKa {x paBHOrO:

1 vnm 3 ¢ — ans TpaHcopmMaTopoB HAa HOMUHarnbHbIE HanpsxeHust o 220 kB
BKIMIOYNTENBHO;

1w 2 ¢ — gnga TpaHcopMaTopoB Ha HOMUHarnbHble HanpsxkeHuss 330 kB u

BblLLE.

6.7.2 Mexay 3HaYeHusMM ign [ OOMKHO OblTb COGMIOAEHO COOTHOLLIEHWEe
i 218421

6.7.3 B gokymeHTauum Ha TpaHcdhOopMaTopbl KOHKPETHbIX TUMOB AOSMKHbI OblTh
YCTaHOBIMEHbI: 3Ha4YeHMe Toka TEePMUYECKOW CTOMKOCTM WNM €ero KpaTHOCTb, Bpems
NpoTekaHus ToKa, a Takke 3Ha4YeHMe Toka 3MeKTPOAUHAMMYECKOW CTOMKOCTU WK ero
KpaTHOCTb.

6.8 3HayeHne ConpoTMBNEHUS BTOPUYHBIX OOMOTOK MOCTOSIHHOMY TOKY OOJSTKHO

ObITb YCTaHOBJ1EHO N3roTtoBUTENEM N YKa3aHO B SKCI'IJ'IyaTaLI,VIOHHOIZ OOKyMEeHTauunn.

1K LUWHHbBIM, BCTPOEHHbIM U pa3beMHbIM Tpchd)opmaTopaM Tpe6OBaHI/Iﬂ no SﬂeKTpOD,I/IHaMVILIeCKOIZ CTOMKOCTU He npeabaBnaroT.

21



FOCT 7746

6.9 Ob6o3Ha4YeHue BLIBOAOB OOMOTOK

BbiBOObI NEPBUYHBIX W BTOPUYHbIX OOMOTOK W BTOPUYHbIE  OBMOTKM
TpaHccopMmaTopoB creayeT obo3HavyaTb B COOTBETCTBMM C Tabnuuen 12.

JInHenHble BbIBOABI NepBMYHOM OOMOTKM, a TakkKe COOTBETCTBYWOLIME UM

CTOPOHbI LUMHHbIX, BCTPOEHHbIX W pa3beMHbIX TpPaHCHPOPMATOPOB, HE WUMELLMNX
CcOGCTBEHHON NepBUYHON 0OMOTKK, 0603HavaT A un A3,
O60o3HavyeHnst HAHOCAT Taknm obpasom, 4YTOObl B OOMH W TOT XE€ MOMEHT

BpeMeHu BbiBoabl A1, Hy, ..., Hyn Hy, ..., H,vmenn oguHakoByo NonsapHoCTb, T.e.
YTOObI NPV HanpaBreHWn Toka B NepBUYHON 06MOTKe oT A1, Ay, ..., Ayk &, K5, ...,

T3 BTOPUYHBIA TOK MPOXOAUI MO BHeLLHeN Lenu (npubopam) ot &y k 4, ..., .
O603Ha4YeHNd BbIMOMHAIOT  NpONUCHbIMM  BykBaMmn  pycckoro andasuta B

coyeTaHun ¢ umdpamun. Lindpbl pacnonaratoT B 0gHy CTPOKy € BykBamu (Hanpumep

JT1) unu B nHaekce (Hanpumep J11).

Tabnuua 12 — O6o3Ha4yeHMs1 BbIBOAOB M 0OMOTOK TpaHcopmaTopoB

ObmoTKa O0603Ha4YeHusa BbIBOAOB 1 0OMOTOK
TpaHcdhopmaTtopa
MepBU4Has C oagHown cekuymen C HecKonbKUMKU cekumammn
Ay T Ay K
Hy K
HJ’J—H2
BTopuyHaga TpaHcdopmaTop ¢ 04HOM BTOPUYHON OOMOTKOMN:
6e3 oTBeTBNEeHUN C OTBETBNEeHUaMu
"‘i ”2 ”1 sz ”ll
BTopnyHas TpaHcdhopmaTop C HECKOMBKMMWN BTOPUYHBIMU OOMOTKaMMU:
0e3 oTBeTBNEHUN C OTBETBNEeHnamMu
Wy My 24y, 2, W, 3, au,

HonyckaeTca o603HayYeHMe BbIBOAOB OOMOTOK TpaHCOpMaTOpPOB NaTUHCKUMM
22



FOCT 7746

bykBamu. B aToMm criydyae B pykoBOACTBE MO 3KCnsyataumm OOMKHa OblTb npuBeaeHa
cxema, Ha KoTopon 06O3HayeHne BbIBOAOB BbINOSIHAETCA  PYCCKUMU U
COOTBETCTBYHOLMMU NATUHCKUMKN ByKkBamu.

6.10 TpeboBaHUSA K KOHCTPYKLUKN

6.10.1 Tpeb6oBaHusA K BbiBOgaM

6.10.1.1 KoHTaKkTHble BbIBOAbLI MEPBUYHOM OOMOTKM TpaHCGHOPMAaTOPOB AOSTKHbI
cootBeTcTBOBaTh TpeboBaHmsam [OCT 10434, a TpaHcdhopMaTopoB KaTeropum
pasmeweHna 1 no FOCT 15150, Takke TpedoBaHuam FOCT 21242.

6.10.1.2 KoHTaKkTHble BbIBOAbl BTOPUYHBbIX OOMOTOK TpaHCcopMaTopOB AOSTKHbI
cootBeTcTBOBaTh TpeboBaHuam FOCT 10434.

6.10.1.3 KoHTakTHble BbIBOAbI BTOPUYHbIX obmMoTOK BCTPOEHHbIX
TpaHchopMaTopoB MOryT ObiTb pPacnonoXeHbl B KOHCTPYKUUM WU3Oennd, B KOTOpPOe
BCTPOEH TpaHcopmaTop.

6.10.1.4 KoHcTpyKuuen TpaHchOpMaToOpoOB KaTeropum pasmelleHuss 1 — no
FOCT 15150 pgomxHa ObiTb obecneyeHa 3awmTa MecTa NpucoeauHeHnsa kabenen K
BbIBOAAM BTOPUYHbLIX OOMOTOK OT aTMOCEPHbLIX OCaAKOB.

6.10.1.5 BbiBOAbI BTOPUYHbLIX OOMOTOK TpaHCOPMaTOPOB AN U3MEPEHUS 1 AN
yyeTa JOMKHbl 3aKpbIBaTbCA KPbILLKOW C BO3MOXHOCTbIO MNOMBUpoBaHus.

[aHHoe TpeboBaHWe He pacnpocTpaHAeTcs Ha TpaHCHOPMaTopbl C BbiIBOAAMM
BTOPWYHbBIX 0OMOTOK 13 N30MPOBaHHOIO NPOBOAA.

6.10.2 Tpe6oBaHMA K MAcNOHaNONHEHHbIM TpaHchopmaTopam

6.10.2.1  KoHCTpyKUMS  MacCIiOHaMNOJSIHEHHbLIX  TpaHCOPMATOPOB  OOJIKHA
obecneunBatb UX repMeTMYHOCTb.  [lOKyMeHTauuMss Ha  MacroHanofHEHHbIE
TpaHccopMaTopbl AO0SMKHA coaepxaTb TpeboBaHMst MO MNpoOBeEpKE repMeTUYHOCTU
KOHCTpYKUMKN, a Takke TpeboBaHMA K raso- M BraroCoAepXaHuio 3anvMBaemoro B
TpaHcopmaTopbl Macna.

6.10.2.2 MacnoHanosiHeHHbIM TpaHCcopMaToOp AOSMKEH UMETb paclUMpPUTENDb,
BMECTUMOCTb KOTOpPOro obecneyvMBaeT NMOCTOSAHHOE HanuyMe B HEM Macra npu Bcex
pexumax paboTbl TpaHcopmaTopa B AuanasoHe paboumx Temnepatyp. PyHKUuIO
paclumpuTensa MOryT BbIMOMHATb BEPXHAS 4YacTb (papdOpoBON MNOKPLILLKK, CUMbGOH
Unn gpyrue ycTpoucTea.

6.10.2.3 MacnoHanosiHeHHble TpaHcOopMaTopbl AOSKHbI UMETb yKasaTenu
ypoBHs Macna. OKoro ykasatens ypoBHS Macria unm Ha HeM OOSKHbl ObITb HAHEeCEHb!
TPU KOHTPOSNbHbIE YepTbl, COOTBETCTBYIOLLME YPOBHO Macra B HepaboTawLlem
TpaHcdopmaTtope npu Temnepatype 20 °C, a Takke Npy BEPXHEM U HMXKHEM 3HAYEHUNAX
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TemnepaTypbl. [lonyckaeTca NpUMEHATb Apyrue yCTpomCcTBa KOHTPOSIS YPOBHSA Macna.

6.10.2.4 B TpaHcdopmaTopax ¢ maccon macrna go 50 Kr gonyckaeTca HaHOCUTb
Ha yKasaTene ypOBHS Macna OAHY KOHTPOSbHYK 4epTy, MO KOTOPOW yCTaHaBnuBakoT
YypOBEHb 3annBaemMoro B TpaHcdopmartop macna npu temnepatype 20 °C.

6.10.2.5 B repmeTu4HbIX TpaHCopMaTopax Cnocobbl KOHTPONSA YPOBHS Macna
OOITKHbI BbITb YKa3aHbl B JOKYMEHTaUUM Ha 3TU TpaHcopmaTopbl.

6.10.2.6 TpaHcdopmaTtopbl C¢ Maccon macna MeHee 20 kr, gonyckaetca
nsrotaenmeaTb 6€3 ykaszaTtenen ypoBHs macna.

6.10.2.7 MacnoHanonHeHHble TpaHcopMaTopbl C NePBUYHBLIM HanpskeHnem 10
KB n Bbiwe n maccon macna 6onee 10 kr AosmkHbl ObITb CHabXeHbl apMaTypon Ans
3anuBeku, otbopa nNpob 1 cnnea macna.

6.10.2.8 ApmaTtypy onsa ot6opa npob macna nomMmeLLaroT B HUXHEN YacTu Baka,
Npy 3TOM JOSDKHO ObITb NPEgYCMOTPEHO MMaBHOE PEerynvpoBaHne BblTEKAOLLEN CTPyU
macna.

6.10.2.9 MacrnoHanosiHeHHble TpaHcdopMaToOpbl C NEPBUYHBLIM Harps>KeHUnem
110 kB n BbilWwe OOMKHbI O6bITb 060PYAOBaHbI 3aLLUTON, NPEeaOXpPaHSAoLWeENn Macno ot
HenocpeacTBEHHOro CONMPUKOCHOBEHUS C OKPY>KatoLLMM BO34YXOM.

6.10.2.10 MeTannunyeckne nOBEPXHOCTU BHYTpU Oaka unn pacwmnpuTens
MacnaHoro TpaHcgopmartopa LOSMKHbl MMEeTb MacoCTOMKOE MOKPbITUE, 3allmiialoLlee
Macrno OT COMPUKOCHOBEHUSI C HUMW M He OKasblBaloLlee BpeaHOro BO3OEeWCTBUS Ha
mMacno.

[onyckaeTcs He  3awuwaTtb  MOKPbITUEM  TOpLEBble NOBEPXHOCTU
MarHMTONpoOBOAOB UM MNOBEPXHOCTU MaTepuarnoB, He OKa3blBaloWKUX aKTUBHOIMO
KaTannTU4eckoro BO34encTBnA Ha macno.

6.10.2.11 Mapky macna ykasblBalOT B [AOKYMEHTauuuM Ha TpaHcdopmaTtopsbl
KOHKPETHbIX TUMOB.

6.10.2.12 [na TpaHcdopmaTopoB knacca HanpsbkeHuss 330 kKB n Bbiwe C
KOHOEHCaTOpHON ByMakHO-MacnsaHOW M3ondaunen A0SMKeH npegycMaTpuBaTbCsa BbIBOA
ANs NOAKMNIOYEHNSA YCTPONCTBA KOHTPONS U30NALMOHHBIX XapakTePUCTUK nog padoymm
HanpsXXeHneM.

6.10.3 Tpe6oBaHMA K ra3oHaNoONIHEHHbIM TpaHccopmMaTopam

6.10.3.1 KOHCTpyKUusi rasoHanosHEHHbIX TpaHCcOpMaToOpPOB AOSMKHA MMETb
3aLlUnNTy OT Ype3MepHOro yBenuyeHust AaBrneHns rasa.

6.10.3.2  KOHCTpyKUMA  ra3oHarnosfiHEHHbIX  TpaHCcOpMaTopoB  AOSKHA

obecneuymnBaTb yTeuKy Macchl rasa He 6onee 0,5 % B roa.
24



FOCT 7746

Heobxoaumo  obecneuntb  Hanuume  apmaTypbl B HWKHENW  4acTu
TpaHcdopmaTtopa Ansi 6e30nacHOro MOMOSIHEHMS CUCTEM ra3oM BO  Bpems
aKcnyaTaumm.

Mpn akcTpemarneHbIX TemnepaTypax gonyckalTcs 6onee BbICOKME MoKasaTenu
WHTEHCMBHOCTU YTEYKM (ECrv MCNbITaHUA C WUCMNONb30BaHMEM [AaHHbIX TemnepaTtyp
yKasaHbl B COOTBETCTBYHOLLEW AOKYMEHTAUUW), MpWU YCNOBUW, YTO WHTEHCUMBHOCTb
yTe4YkM Mpu HOpMasrbHOW TemnepaType OKpyXawwen cpeabl BO3BpallaeTcs K
3HaYeHUIo He MpeBbIwarLweMy HOpMUpyeMoe BbliLLe.

M3rotoBuTenb AOOSMKEH yKasbiBaTb Tun, Tpebyemoe KONMYecTBO, KayecTBO U
NNOTHOCTb rasa, NoAsiexallero NCnonb30BaHMO B TpaHcdopMaTope.

6.10.3.3 MakcnmanbHO JOonycTUMOe coepXaHwe Brarn B ra3oHanofIHEHHbIX
TpaHcopmaTopax, NPM HOMMUHASIbHOM MMOTHOCTU AOSMKHO ObiTb TakMMm, 4TOObI TO4Ka
poCbl He MnpeBbilana oTMeTKy MUHyc 5 °C npu Temnepatype usmeperHusa 20 °C. Ona
ApYyrmx TeMnepaTtyp M3MepPEHUs1 BbIMOMNHAKT COOTBETCTBYHOLLYIO KOPPEKLMIO.

6.10.3.4 TlasoHanonHeHHble TpaHcopmMaTopbl, ONA KOTOPbIX 3HayYeHue
MUHUManbHoro paboyero pgasneHuss 6onee 0,2 Mla AormkHbl ObITb OCHALLEHBI
YCTPOMCTBOM KOHTPONSA [fJaBfeHns wunvM  NAOTHOCTM rasa, npeaynpexaatrowmnm
9KCnyaTauuoHHbIN nepcoHan ob yTeuyke rasa.

YCTponcTtBa KOHTPONSA AaBfeHUst WM MNAOTHOCTM rasa MOryT MOCTaBNATLCA
OTAENbHO UK B KOMMNeKTe ¢ 06opyaoBaHNEM.

6.10.4 3azemneHune

6.10.4.1 TpaHccopmaTopbl OOMMKHbI WMMETb KOHTaKTHYH nnowagky ans
NPUCOEANHEHUNST 3a3EMIIAIOLLErO NPOBOAHUKA U 3a3EMIISOLLMA 3aXKMM B COOTBETCTBUM
¢ TpeboBaHnmamm [OCT 21130 m [OCT 12.2.007.3. 3aszemnswowmne 3axuMbl
TpaHcopmaTopoB mncnonHeHnn T n O OOMKHbI Takke COOTBETCTBOBATb TpeboBaHUAM
FOCT 15963.

TpeboBaHMs HACTOALWEro MyHKTA HE pacnpoCTPaHATCA Ha BCTPOEHHbIE
TpaHcdopMaTopsbl, TpaHcopMaTopbl C KOPNyCOM U3 NIMTOW CMOSbI UKW NnacTMaccsl,
BGeckopnycHble  TpaHcopMaTopbl, He UMewwMe noanexawmx 3aseMieHuo
MEeTanfIMyeckmx YacTen, a Takke Ha TpaHcopmaTopbl, HE Noanexaiwime 3asemMreHuo
cornacHo NOCT 12.2.007.0.

6.10.4.2 Okono 3a3eMnslero 3axuma [[OrkeH ObiTb HaHeceH 3Hak
3azemnennsa — no FOCT 21130. Cnocob HaHeceHusi 3HaKa 3a3eMIieHusl OOJKeH
obecneumBaTb €ro A0SIrOBEYHOCTb M CTOMKOCTb K aTMOoCcdepHbIM BO34ENCTBUSAM.

6.10.4.3 lNoBepxHOCTb Mnowiagku 3asemnstowero 3axuma (6obbiwka, Npunme)
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AorkHa cootBeTcTBoBaTth TpeboBaHmam TOCT 21130.

lNMpumedyaHue — [Ons manorabaputHbIX TpaHCOPMATOPOB C MEPBUYHLIM HAaMPsSPKEHMEM [0
660 B ponyckaeTcsa yMeHblaTb NMOWAnKM 3a3eMiieHMs OO0 pa3MepoB, MO3BOMSIOWMX HAAEXHO

COEQMHATb UX C 3a3eMNAOLEN XUMON ANaMeTPOM He MeHee 2 MM.

6.10.5 lNpumeHsieMble B KOHCTPYKUMM TpaHCOpMaTopoB MaTepuaribl JOSTKHbI
obecneuymBaTtb BblINoSHEHNE TpeboBaHMN NO B3PbIBO — U NoXXapobe3onacHOCTH.

6.10.6 TpeGoBaHMA K 3awmuTe OT BHYTPEHHEro AyroBoro KOpPOTKOro
3aMblKaHUs

[aHHble TpeboBaHMA NPUMEHUMbI K MAacCnsiHbIM W ra30HanoOfHEHHbIM
TpaHcopmaTopam knacca HanpsbkeHust 110 kKB 1 Bblwe, Ans KOTOpbIX AONOSTHUTENBHO
yKa3sbIBalOT KMacc N CTeNeHb 3alinTbl OT BHYTPEHHErO AYroBOro 3aMblKaHNA.

[laHHoe wucnblTaHMe noAaTBepXgaeT COOTBETCTBME  3a[aHHOMY  YPOBHIO
6e3onacHocTu.

TpaHccopmaTop OOMKEH BblAepXuMBaTb BHYTPEHHIOW Ayry 3a4aHHOro Toka u
3a4aHHON NPOAOITKUTENBHOCTW.

Tpebyemas NpoAoMKUTENBHOCTL AYrOBOro 3amMblkaHUs ykasaHa B Tabnuue 13.

Tabnuua 13 — [MpooomKMTENBHOCTL AYroBOro 3aMblkaHWUsi U 3KCMnyaTauWOHHbIEe
XapaKTepuCTUKN

CpegHekBag- Ctenenb | MNMpogon- 3awmTta ot 3awuTa ot
paTu4Hoe. 3aWnTbl | XKUTEnNb- BHYTPEHHErO BHYTPEHHEro AyroBoro
3Ha4yeHue Toka HOCTb Ayrosoro 3aMblKaHNA
BHYTPEHHErO AyroBoro 3aMblKaHNS knacc I
Ayrosoro 3aMblKa- knacc |
3amMblkaHns, KA HUS, C
HeT BHeLWwHMX
1 0,2 paspyLleHumn, Kpome
cpabaTbiBaHNA
<40 [onyckaeTcs ycTpouncTBa cbpoca
pas3pbiB KOopryca | AaBneHus
N BO3ropaHue, HeT pacnaga Ha 4acTtu
2 0,5 HO BCe (BonyckaeTcsa npoxor
OoTOENUBLUMECH | UNM BO3ropaHue)
> 40 YacTu AOJMKHbl | HeT BHELWHUX
1 0,1 HaxoOguTbCs B paspyLUeHuiA, Kpome
npegenax cpabaTbiBaHNA
Aonyckaemom ycTponcTtea cbpoca
obnactu AaBneHus
HeT pacnaga Ha yacTu
2 0,3 (aonyckaeTcsa npoxor
Unv BO3ropaHue)

ypOBHI/I 3Ha4YeHUN TOKa BHYTPEHHEro ayrosoro 3aMblKaHUA 7
NPoAOITKNUTENNIbHOCTUN €ero rMnpoTekaHnA TMpu UCNbITaHUAX NoAafiexXat CcornacoBaHMIoO

mMexay n3rotoButerniemMm m I'IOTpe6VITeJ'IeM.
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6.10.7 Y TpaHcdhopmaTopoB kateropun pasmeltenms 1 — no NOCT 15150 anuHa
nyTn yTeyknm BHewHen undonsumm — no FOCT 9920 pomkHa ObiTb YyCTaHOBMEHaA B
AOKyMEHTauumn Ha TpaHCcopMaTopbl KOHKPETHbLIX TUMOB.

Y TpaHcdopmaTopoB kaTeropuin pasmerteHmsa 2 u 5 no FOCT 15150 anuHa nytn
YTEYKM BHELUHEN W30MAUMM C Y4eTOM BbIMadeHUss pocbl U MHed [JormkHa OblTb
yCTaHOBMEeHa B OKYMEHTaUMN Ha TpaHCopMaTopbl KOHKPETHbIX TUMOB.

6.10.8 Ha TpaHcdopmaTopax, KOHCTPYKUMEW KOTOPbIX MpeaycMOTpeHa
pa3bopka, 4OMKHO ObITb MECTO A5l HAHECEHNSA NMOBEPUTENBLHOMO Knenma nnmn niomMosi.
Knenmo vnn nnomba AOOMKHbI NPensaTcTBOBaTb pas3bopke TpaHcdopmartopa 6e3 umx
HapyLUeHus.

6.10.9 TpaHcdopmaTtopbl ¢ maccon 6onee 20 Kr AOMKHBbI UMETb YCTPONCTBO — MO
NOCT 12.2.007.0 gna nogbema, OMycKaHWA W yaepxaHua wux Ha Becy. [lpu
HEBO3MOXHOCTN KOHCTPYKTMBHOIO BbIMOMHEHMS TakMX NPUCNocobneHnin B pyKOBOACTBE
No 3KcnnyatauuMuM cnefyeT YykasbiBaTb MecTa 3axBaTa TpaHcgopmaTopa npu
TakenaxHbix paboTax.

6.10.10 MeTannuyeckue 4yacTtu TpaHchopmaTopa, NoABEP)KEHHbBIE KOPPO3UKN No4
BO3AENCTBMEM KNUMaTMYECKMX (PaKTOPOB BHELUHEW cpefbl, AOMKHbI UMETb 3alUUTHOE
NOKPbITHE.

6.11 TpeboBaHMA K HAQEXHOCTHN

6.11.1 B goKyMeHTauuum Ha TpaHCcHOpMaTopbl KOHKPETHbIX TUMNOB crieayet
yCTaHaBnvBaTb CpeaHIo HapaboTKy Ao oTkasa B cootBeTcTBMM ¢ TOCT 27.003.

6.11.2 CpeaHuin cpok cnyx6bl TpaHcopmaTopoB He meHee 30 neT.

6.11.3 B gokyMeHTauum Ha TpaHCOpPMaTopbl KOHKPETHbLIX TUNOB AOMMKHbI ObiTh
yCTaHOBMEHbl TPEOOBaHNSA K PEMOHTONPUITOAHOCTH.

6.12 KomnnekTHOCTb

6.12.1 KoMnnekTHOCTb  TpaHcdopmatopa AofmkHa ObiTb ycTaHOBNeHa B
AOKyMEeHTauumn Ha TpaHcopMaTopbl KOHKPETHbLIX TUMOB.

6.12.2 K TpaHcdopmaTopaM npunaratoT SKCNNyaTaunoHHY AOKYMEHTauuo no
FOCT 2.601: nacnopT, pyKkoBoACTBO Mo akcnnyaTaumn, sBegomoctn UM (npu Hannumn).

[na TpaHcopmaTopoB Ha HOMUHanbHoe HanpskeHne po 10 kB no
COrnacoBaHuo Mexay N3rotoButenem u notpebutenem, nacnopt MoXeT BbiTb 3aMeHeH
9TUKETKON.

[ns TpaHcdhopmaTopos Ha HanpsbkeHne 0,66 kB HOMeHKnartypa
SKCNfyaTauuoHHOW OOKyMeHTauuMmM MoXeT ObiTb COKpaweHa W JormkHa ObiTb
yCTaHOBMEeHa B OKYMEHTaUMN Ha TpaHCOopMaTopbl KOHKPETHbIX TUMOB.
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6.13 MapkupoBka

6.13.1 Kaxxgbli TpaHcdopmaTop AOMKeH wuMeTb Tabnuyky (Tabnuyku), Ha
KOTOPOW LOSMKHbI OblTb YKa3aHbl:

- TOBApHbIV 3HAK NN HAaMMEHOBAHWE NPeanPUATUS-U3roTOBUTENS;

- HammeHoBaHwue "TpaHcdopmaTop Toka";

- Tin TpchcpopmaTopa N KnnmaTn4eckoe UCMNOJTHEHUE;

NOpsSIAKOBbLIA HOMEP MO CUCTEME HYMepaLmKn NpeanpusaTUS-n3roToBUTenNs;

HOMUWHanbHOe HanpsbkeHne, KB (Kpome BCTPOEHHbIX TpaHchopMaTopoB);

HOMUHanbHas YactoTa, 'y (npun YactoTe 50 'Y gonyckaeTcsa He yka3blBaThb);

HOMEp BTOPMYHOM OOMOTKM (TONMbLKO ANfs TpaHCopMaTopoB C ABYMS WU
6onee BTOPUYHBIMK OOMOTKaMK);

- HOMUHanNbHbIA KO3 MUNEHT TpaHcdhopmMauun obMOTOK (B BMAE OTHOLLEHUS
HOMMWHarbHbIX TOKOB: MEPBUYHOIO Y BTOPUYHOIO);

- Knacc TOYHOCTU [ONA BTOPUYHbIX OBMOTOK corflacHo 6.4 [Ona BTOPUYHbIX
OOMOTOK, NnpefHasHa4YeHHbIX ANA U3MEepeHUn W 3aluTbl, crnedyeT ykasbiBaTb oba

HOMMHarbHbIX Krlacca TOYHOCTM;
- HOMUHanMbHbIA KO3MULNEHT 6GEe30NacHOCTM NPUBOPOB HEwuyy (ANA BTOPUYHBLIX

0OMOTOK, NpeaHa3HaYeHHbIX ONA n3MepeHns u gns ydyeta). [ins TpaHcgopmaTtopoB Ha
HOMWHanNbHOe HanpsbkeHne 0,66 kB ponyckaetca Kewom He yKasblBaTb, €CfiM OHWU

npuBedeHbl B PYKOBOACTBE MO dKCnyaTtauuu,
- 3HayeHne HOMUHAaNbHOW NpeaenbHON KPaTHOCTU Ky (ANA  BTOPUYHBIX

0OMOTOK, npefHa3HavYeHHbIX Ana 3awuTbl) Ana TpaHchopmMaToOpoB HA HOMMUHANbHOE
HanpsxeHne 0,66 kB ponyckaetcss Kuow HE yKasbiBaTb, €Cnv OHUM NpuBedeHbl B
PYKOBOLCTBE MO 3KcnyaTaumm;

- HOMWHarbHaa BTOpUYHasa Harpyska, B-A;

- Macca TpaHcgopmaTopa, Kr (Tonbko Anst TpaHcgopmaTopoB maccon oT 10 kr u
BblLLUE, TPAHCNOPTMPYEMbIX B HEpa3obpaHHOM BUAE;

- 0603Ha4YeHne [OOKyMeHTa Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB WU
0003Ha4YeHne HacTosLWwero ctaHaapTa;

- ro4 BbiNycka (Ha TpaHcgopmaTopax, NpeAHasHayeHHbIX ANS 3KcnopTta, He
yKasblBaloT).

MpumeyaHune 1 — [JonyckaeTca HAHOCUTb NEPEUYNCNEHHble JaHHble HA OHY WUIN HECKOIbKO
Tabnnyek, a Takke YaCTUYHO MNM MOSHOCTLIO HA 3NIEMEHTbI KOHCTPYKLUMK TpaHcdopmMaTtopa.

MpumevaHune 2 — lNpu HegocTaTke MecTa Ha Tabnuyke JonyckaeTcs AaHHble MO nepeyuc-
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neHusaM n), e€), u) o) HaHOCKTb 0e3 ykasaHus HaMMeHOBaHWs napameTpa (Hanpumep 6 kB, 50 'y), npu
3TOM [aHHble MO MNEPeYUCIIeHUsIM K) H) HaHOCHAT B COYETaHUM W MNOCMNeAoBaTENbHOCTUM COrNacHo
cnegytowmm npumepam: 30 B-A 5P 10 (HomuHanbHasi BTopuyHas Harpyska 30 B:A, HOMUHanNbHLIN Kracc
To4yHOCTU 5P, HOMuMHanbHas npegenbHas kpatHocTe 10); 20 B-A 0,5 10 (HOMMHanbHas BTOpUYHas
Harpyska 20 B-A, HOMUWHanbHbIN Knacc TovHocTn 0,5, HOMUHaMbHbBIN KO3 ULMEHT GesonacHOCTU
npudopos 10).

MpumevyaHue 3 — [onyckaeTcs, KPOMe AaHHbIX, YKa3aHHbIX B HACTOALLEM NyHKTe, HaHOCUTb

Ha Tabnuyky AONOMHUTENBHYIO MHOPMaLUUIO B COOTBETCTBMU C OOKYMEHTauuen Ha TpaHcdhopmaTopbl

KOHKPETHbIX TUMOB.
MpumevyaHne 4 — TpaHccopMaTopbl C paclIMPEHHbIM OMana3oHOM MEPBUMYHOrO TOoKa Mo

6.4.2 ponmKHbl MMeTb 0B03HaYeHNe «pacLl.» C yka3aHUMeM A0 Kakoro Toka paclumMpeH gvanasoH — o 150
unun 200 %.

[ns TpaHcopmMaTopoB C HECKONbKUMW  BTOPUYHBIMM  OOMOTKaMM unnm  C
OTBETBMEHUSIMW HA BTOPUYHbIX OOMOTKax AaHHble MO MNEepPeyvYnCneHnamM wun) — H)
YKa3blBaKOT ANSA KaXX40M BTOPUYHOM OOMOTKM U KaXXA0ro OTBETBEHNS.

[1ns BCTPOEHHbIX TpaHCcOpMaTopoB, nNpefHas3Ha4YeHHbIX Afs UCNONb30BaHUS
BHYTPU OpPYroro msgenua, Tabnuuky (Tabnuykm) ¢ TEXHUYECKMMU AaHHbIMK cnepyeT
noMmellaTtb Ha Kopnyce 3TOro M3genus, a Ha cammx TpaHcdopmaTopax cnegyet
yKasblBaThb:

— TN BCTPOEHHOro TpaHcopmaTtopa;

— HOMWHanbHbIN KO3 PUUNEHT TpaHchopmaumm (NPU HanMyuun OTBETBIEHUN
yKasbIBalOT HanbonbLwmnn KoadrUNEHT TpaHchopmaumn);

— NOPSALKOBbLIA HOMEpP MO CUCTEME HYMeEpaLUN NPEeANPUSATUA-U3TOTOBUTENS.

6.13.2 Yactn TpaHcgopmaTopoB, TpaHCMOPTUPYEMbIX B pas3obpaHHOM BuUAE,
OOIKHbI MMEeTb MapKMpoBKy, obrieryawowyto cbopky TpaHchopmMaTopoB Ha MecTe
MOHTaxa. Bugbl n cnocobbl HaHECeHMst MapKUPOBKM [OOMMKHbl ObiTb yKasaHbl B
3KCNNyaTauMoOHHOW JOKYMEHTaLMM.

6.13.3 Cnocob6 HaHeceHNa MapKUpOBKM Ha Tabnuyku, a Takke cnocob
MapKMpOBaHMs BbIBO4OB 0OMOTOK (CM. 6.9) fOMmKHbI obecnevnBaTb YETKOCTb HAANUCEN
B TEYEHME BCEr0 BPEMEHM IKCMyaTaumm TpaHcgopmaTopa.

6.13.5 Mapknposka TpaHcnopTtHon Tapbl —no FOCT 14192.

6.14 YnakoBKa

6.14.1 Bce HeoKpalleHHble MeTannuyeckne 4Yactu TpaHcdopmartopa (Bkrovas
3anacHble 4YacTu, NPy MUX Hanuuuun), NOABEP)KEHHbIE BO3OENCTBUIO BHELLHEN Cpeabl B
npouecce TPaHCNOPTUPOBAHUA W XPaHEHWUd, AOIMKHbl OblTb 3aKOHCEPBMPOBaHbI C

NOMOLWbIO CMa30K Uin ApyruMm HaaexxXHblM cnocobom Ha CPOK XpaHEeHUA HE MEHeEe 3-X
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ner.

6.14.2 YnakoBka JormkHa obecnednBaTb COXPAHHOCTb TpaHCHOpPMaTopoB Npu nX
TpaHcnopTupoBaHun. Bug ynakoBku AormkeH 6bITb NpegyCMOTPeH B JOKYMEHTauum Ha
TpaHcopMaTopbl KOHKPETHLIX TUMOB.

6.15 TpeboBaHMA NO 3KONOrum

6.15.1 TpeboBaHna K HanNps>KeHWO paguonomMex npeabsBhsoTCs ans
TpaHcdopmMaTopoB knacca HanpsxeHust 110 kB n Bobiwe.

HanpsixeHune pagmonomex He A0SKHO npeBbiwaTth 2 500 MkB npu 1,1 UH.p/A3.

6.15.2 N3roToBMTENb AOMKEH NPefOCTaBnsaATb MHAOPMALMIO O NHOOLIX BANAHUSX
TpaHcdopMmaTopa Ha MNPUPOOHYK cpedy BO BpeMs ero akchiyataumm, a Takke o

AEMOHTaxe 1 yTunusaumm obopyanoBaHus.

7 TpeboBaHua 6e3onacHOCTH

7.1 TpeboBaHMa ©e30MacHOCTU K KOHCTPYKUMW TpaHcopmaTopoB — MO
FOCT 12.2.007.0 n TOCT 12.2.007.3.

7.2 TpeboBaHua 6e3onacHOCTM Npu ucnbiTaHsax TpaHcgopmaTopoB — no FOCT
8.217 nFOCT 12.3.019.

7.3 Pekomengyemas MuHMManbHasi CTEMeHb 3aluTbl  KOPMycoB
TpaHcopMaTopoB, UCMONb3yeMbIX 4N YCTAaHOBKM BHYTpU nomelweHnda — IP 20 no
FOCT 14254.

[daHHoe TpeboBaHMe He pacnpocTpaHAeTCA Ha YCTAHOBKM, B KOTOPbIX
obCcnyXnBalwLWNIN NepcoHan He MOXeT NonyyYnTb [OCTyn K TpaHcdopmaTopy 6e3
npeaBapuTEenbHOrO  CHATUS  HanpsbkeHust ¢ TpaHcdopmatopa W NPUHATUSA
COOTBETCTBYHOLUMX Mep Be3onacHocTh (Hanpumep, 6NOKMPOBKK, BbIMOMIHEHUS OCOBbIX
WHCTPYKUUIM No 3aKkcnnyatauuu u T.n.). B Takom cnyvyae OoKyMeHTauus Ha uagenuve
OO0JDKHA coaepXaTb YETKME YKasaHUsa 0 He06X04MMOCTUN NPUHATUSA OAHHbIX Mep.

Pekomengyemas MmHMMarnbHas CTeneHb 3alimTbl KOPMycoB TpaHcdopmaTopoB

Hapy>xHon ycTaHoBku — IP44 no TOCT 14254.

8 MNpaBuna npnemkum

8.1 [1ns npoBepkn cOOTBETCTBUSA TpaHCHOpMaToOpoB TpeboBaHUAM HACTOALLErO
CTaHgapTa W [JOKyMeHTauuMm Ha TpaHchopMaTopbl KOHKPETHbIX TWUMOB cregyet
NPOBOANTbL UCMbITAHUS:

— ANs yTBEPXKOEHUSA TUNa;

— KBanumKaumoHHbI€;
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— NPUEMOCOATOMYHbIE;

— NepuoanyecKkume;

— TUNOBbIE.

8.2 O6bemM wucnbITaHMA W NPOBEPOK, B 3aBUCUMOCTM OT KOHCTPYKTUBHbIX
0CcobeHHOCTEN M Ha3Ha4vyeHust TpaHcdopmaTopa, creayeT BbldompaTtb no tabnvue 14 un
yCTaHaBnMBaTb B JOKYMEHTaAUMN Ha TpaHCOpMaTOPbl KOHKPETHbIX TUMOB.

McnbiTaHusa TpaHcopmaTopoB, nNpefHasHa4vyeHHbIX ans paboTbl Npyu 4yacTtoTax
50 n 60 Iy, Ha cooTBeTCTBME BCEM TpeboBaHMAM HACTOSILLEro cTaHgapTa npoBoAsAT
npu yactote 50 Iy, 0 Yem ykasbiBalOT B nacnopTe. [1pn aTOM pesynbTaTbl UCNbITAHUN
TpaHcopMaTopoB, MpeAHas3HadeHHbIX And paboTbl npu 4yactote 60 [u, He
KOPPEKTUPYIOT, KPOME pe3ynbTaToOB WCMbITaHWMA Ha Harpes npu MNpOOOSIKUTENbHOM
pexmme paboTbl M Ha CTOMKOCTb K TOKaM KOPOTKOrO 3aMblKaHWSA, KOTopble crnepyeT
oueHuBaTb ¢ yyetom 9.9.7 1 9.10.3 coOTBETCTBEHHO.

Tabnuua 14 — OB6bem ucnbiTaHM N NPOBEPOK

HanmeHoBaHne ncnbiTaHus HeobxooMmMocTb NpoBeeHNst UCNbITaHWUIA [MyHKT HacTosLLero cTaHaapTa
1 NPOBEPKMN
ansa kBanudgwuka- | npuemo- | nepuopmn- | TexHudeckme MeToapl

yTBEpXKOe- LMOHHbIX | COATOYHbLIX [ YecKux TpeboBaHusa KOHTpons
HUSA TUNa

1 NpoBepka Ha cOOTBETCTBUE + + + + 6.1;6.9; 6.12.2 9.1

TpeboBaHuAM c6OpOYHOro

yepTexa

2 VcnbiTaHue anekTpu4ecKon - + + + 6.3.1 9.2.1

NMPOYHOCTM N30MNALMM
nepBuUYHOM OBMOTKN
OOHOMWHYTHBIM
HanpsbkeHnem
MPOMbILLMIEHHON YacToThbl

3 VcnbiTaHne nsonauumn - + - - 6.3.1 9.2.1
nepBUYHOM OOMOTKM
HanpsKeHMeM rpo30BOro
umnynsca®)

5 UcnbiTaHne anekTpu4eckomn - + - + 6.3.1 9.2.1
NPOYHOCTM N30MALMM
TpaHcopMaTopoB C
HOMMWHanNbHbLIM HanpsKeHNneM
330 kB u Bblile HanpshxkeHem
KOMMYTaLMOHHOIO MMnyrbca

6 VcnblTaHne BHYTpeHHEN - (0] - - 6.3.1 9.2.1
N30MsLMN NEPBUYHON
0BMOTKN Ha CTOMKOCTb K
Tennosomy npo6oto
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[NpodormkeHue mabnuubi 14

HavmeHoBaHWe nUcnbITaHKsA
1 NpoBepKn

HeobxoamMmocTb NpoBeaeHUs UCNbITaHWi

[MyHKT HacTosdLwero ctaHgapTa

ans
yTBEPXKAE-
HWS TMNa

KBanuguka-
LIMOHHBIX

npvemMo-
COATOYHBIX

nepuogun-
YeCKnx

TexHu4veckune
TpeboBaHus

MeToabl
KOHTpOnsa

7 MNpoBepka AAWHbI NYTU
yTeuKn

6.3.1,6.3.2

9.2.2

8 VcnbiTaHne
MEXAYCEeKLNOHHOMN
n3onaummn
CEKLMNOHNPOBAHHbIX
obMOTOK

6.3.3

9.2.3

9 UcnblTaHne nsonaumm
nepB1YHOM OBMOTKM
ra3oHanosfTHEeHHbIX
TpaHcdopMaTopoB npu
OCTaTO4YHOM [aBfiEHUM
rasa, paBHOM Hyrto

6.3.5

9.2.1

10 VcnbiTaHus
3ANEeKTPUYECKOM MPOYHOCTHU
N30MSILMN BTOPUYHBIX
0BMOTOK O4HOMUHYTHBIM
HanpskeHnem
NPOMBbILLINEHHON YacTOThl

6.3.4

9.24

11 NamepeHne ypoBHS
YaCTWYHbIX pa3psgoB
TpaHchopMaTopoB C
YpOBHeM usonsumm "a" no
FOCT 1516.3

6.3.6

9.2.5

12 NcnbiTaHne
MeX1yBUTKOBOM
n3onauum

6.3.7

9.2.6

13 UsmepeHne
COMNPOTMBEHNS N30NALUN
obmoTOK

6.3.8

9.3

14 UcnbiTaHne npobbl
Macna MacrsiHbIx
TpaHcdopMaTopoB:

onpegerneHne npobrBHOIO
HanpsKeHns

6.3.9

9.4

onpeaerneHne TaHreHca
yrna guanekTpu4eckmx
notepb Macna
TpaHcdopmaTopoB Kracca
HanpsbkeHns 110 kB n
BbiLle

6.3.6; 6.3.9

9.25;9.4
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HanmeHoBaHWe ncnbITaHuA
1 NpOoBepKu

HeobxooMmMocTb npoBeeHNst UCNbITaHWUIA

[MyHKT HacTosLLero cTaHaapTa

ans
yTBEpXAae-
HVs TMNa

KBanuduka-
LIMOHHBbIX

npuemo-
COATOYHBIX

nepuoamn-
YeCKUnx

TexHudeckue
TpeboBaHusa

MeToapbl
KOHTpons

onpegerneHve Bnaro- u
rasocogepxaHus,
Xpomartorpaduyeckuni
aHanus

6.10.5

9.4

15 lMNMpoBepka nonsapHOCTU

6.9

9.5

16 OnpeaeneHne TOKOBbIX
N YrroBbIX NMOrpeLIHOCTEN

6.4.2

9.5

17 MNpoBepka npeaensHoON
KpaTHOCTU (onpegenexHue
MOMHOW MOrPELLHOCTM)
BTOPUYHBIX OOMOTOK A1iA
3aLWunThHI

5.1;6.4.3

9.6

18 MNpoBepka
KoacbdpuumeHTa
BesonacHocTn npubopos
BTOPMYHbIX 0OMOTOK Anst
namepeHuni

51

9.6

19 Onpenenexve
KONUYECTBEHHOW YTEYKM
ra3a ra3oHanoJsiHeHHbIX
TpaHcdopMaTopoB

6.10.3.2

9.7

20 OnpepeneHue Toka
HaMarHM4MBaHus
BTOPUYHBIX OOMOTOK

6.5

9.8

21 WcnbiTaHne Ha Harpes
Npu NPOAOIPKUTESNIBHOM
pexnme paboThl

6.6

9.9

22 VcnbiTaHne Ha
CTOMKOCTb K TOKam
KOpPOTKOro 3aMblKaHUSA
(McnbiTaHus Ha
ANEeKTPOANHAMUNYECKYIO U
TEPMUYECKYIO CTOMKOCTb)

6.7

9.10

23 NamepeHnne
COMNPOTUBNEHNS
BTOPUYHBIX OBMOTOK
NMOCTOSIAHHOMY TOKY

6.8

9.11

24 NcnbiTaHne
MacroHamnoTHEHHbIX
TpaHcdopMaTopoB Ha
repMeTU4HOCTb

6.10.5

9.12
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OkoHyaHue mabnuupbi 14

HaumeHoBaHve ucnbiTaHus
1 NPOBepKM

Heo6xoaMMocTb NpoBeAeH st UCTbITaHWU

|_|yH KT HacTogdllero craHaapTa

ans
yTBEpXKAE-
HWs TUNa

KBanuduka-
LIMOHHBIX

npuemMo-
CAATOYHbIX

nepuogun-
YeCKnx

TexHudeckue
TpeboBaHus

MeToabl
KOHTpons

25 WcnbiTanua Ha
YCTOMYMBOCTD K
BO3ENCTBUIIO
KNMaTn4eckux akTopos
BHeLLHeW cpeapl

+

0]

6.2.1 9.13

26 WcnbiTanua Ha
YCTOMYMBOCTb K
BO3ENCTBUIO
MeXaHN4YeCcknx hakTopoB

6.2.3 9.13

27 WcnbiTaHne Ha
NPOYHOCTb NpKn
TpaHCNopTUPOBaHUK

6.14.2; 10.1 9.14

28 WcnbiTaHne ynakoBku
Ha cOpacbiBaHue

6.14.2;10.1 9.15

29 MNoaTteepxaeHue
cpeaHen HapaboTku Ao
oTKasa

6.11.1 9.16

30 UcnbiTaHne Ha
BHYTpeHHee yroBoe
3aMblkaHue
MacroOHanoMNHEHHbIX U
ra3oHanosHEHHbIX
TpaHcdhopMaTopoB

6.10.6 9.17

31 WcnbiTaHne Ha cTeneHb
3aLunTbl KOPNYCOoB

7.3 9.19

32 NcnbiTaHue
MHOTOKpaTHbIM
cpe3aHHbIM UMMYIbCOM Ha
BbIBOJAX NEpPBUYHON
0bMOTKM

6.3.1 9.18

33 WcnbiTaHue no
onpeaeneHuto
HanpsKeHus pagmornomMmex

6.15 9.20

KOHKPETHOro tmna.

MpumeyvaHusa 1-[ns WWHHbIX TPAHCOPMAaTOPOB HE MPOBOAAT.
MpnmeyaHnsa 2 - 3Hak "+" 03HaYaeT, YTO UCMbITaHME MNPOBOASAT; 3HaK
OykBa "O" 03Ha4aeT, YTO UCMbITaHWE MPOBOAAT, €CIM 3TO YKa3aHO B JOKYMEHTauun Ha TpaHcdopmaTop

He N poBOAAT,

8.3 Oowme nonoxeHusa

8.3.1 Mpu uchbiTaHUAX KBaNMMUKaALMOHHBIX, NEPUOANYECKUX, TUMOBLIX, AN

yTBEPXAEHNA TUNA OTAeNibHble WCNbITaHUA, HE BIUAKOWKME Ha pe3ynbTatbl OPYrmnx
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NUCMbITaHWA, NPeayCMOTPEHHbIX B Tabnuue 14, gonyckaetcs NPOBOAMTb Ha pasHbIX
TpaHcdopmaTopax (napannesnbHble ucnbitaHus). NepedeHb napannenbHbIX UCMbITaHW
cnegyeT yCTaHaBnuBaTb B JOKYMEHTaLUMM Ha TpaHCOPMaTopbl KOHKPETHBLIX TUMOB.

8.3.2 [lonyckaeTcsa coBMeLLEeHNe OTAENbHbIX BUAOB UCMbITAHUN, NEPEYNCIIEHHbIX
B 8.1.

Mpn HaNWMUMM  pPasnNUYHbLIX MUCMOSIHEHUMA TPaHCHOPMATOPOB WUCMbITAHUA OnS
yTBEpXOEeHUs TUNa, KBanngukaunoHHble, Nnepuognveckne, TUNoBble U HA COOTBETCTBUE
yTBEPXXOEHHOMY TUNy cregyet npoBOAMTb Ha TUMOMUCMOMNHEHUSX, ONA  KOTOPbIX
COOTBETCTBYHOLLME UCTIbITAHUSA ABMAKTCA Hanbonee KpUTUHECKNMM.

8.3.3 TnoncnosHeHns 1 4ncno TpaHCcHOopMaTopPOB, MOABEPraeMbIX KaXXaomy
UCMbITaHUIO, CriegyeT yKasblBaTb B JOKYMEHTauuMM Ha TpaHCcgopMaTopbl KOHKPETHbIX
TUMNOB.

8.3.4 lpn npmnemocaaToyHbIX UCMbITaHUAX TpaHcdopMaTopbl MPeabsaABST K
npuemMke NoLUTY4YHO Unn NapTUAMK N NOABEPraroT NPoBepPKEe CNSIOLLHbIM KOHTPOSIEM.

8.3.5 OTaenbHble UCMbITaHNA AONycKaeTCca NPOBOANTL HA COOPOYHBLIX eauUHULAX
n getanax TpaHcgopmartopa. [JonyckaeTcs, B TEXHUYECKM 0OOCHOBAHHbLIX Clyyasix, npu
NCNbITaHUAX KBANMUKALMOHHbLIX, NepUOaNYECcKNX, TUNOBLIX N ONA YTBEPXAEHUS Tuna
3aCu4nTbiBaTb UCMNbITaHUS TpaHcopMaTopoB APYrnx TUMOB, UMEKLMX aHanornyHble
KOHCTPYKTMBHbIE WM TEXHOMOIMMYeckne peleHns W OAUHAKOBblE MPUMEHSAEMble
MaTtepuansl, NpY Hanu4ynm TakUX yKasaHUW B AOKYMEHTauuu Ha TpaHcdopmaTopsbl
KOHKPETHbIX TUMOB.

8.3.6 NocnegoBaTenbHOCTb UCMbITAHUA MOXET ObiTb MPON3BOSIbHON, €CNU UHbIe
TpeboBaHNA He YCTaHOBIEHbl B AOKYMEHTAUMW Ha TpaHCHOpPMaTOpPbl KOHKPETHbIX
TUMNOB.

8.3.7 lNpun oTpuuaTtenbHbIX pesynbTaTax nNpuMemMocaaTouHbIX, Nepuoguyeckux u
TUNOBbLIX UCNbITAHUN MOCHe yCTpaHeHNA AeddeKTOB MOBTOPHbIE UCMbITAHUS NPOBOAAT B
NONTHOM 0ObEME UK, B TEXHUYECKM OBOCHOBAHHBIX Crlyvasix, B COKpaleHHOM obbeme:
NMOBTOPSAOT UCMNbITAHUA, MO KOTOPbIM MONyYeHbl HEeyAOBNETBOPUTESbHbIE pe3yrbTaThl,
NUCMbITaHUS, KOTOPble MO MOBAUATbL HA BO3HUKHOBEHWE [OedeKkToB, a Takke
NCNbITaHUSA, KOTOPble HE NMPOBOAMUIUCH.

ECnu KOHKpeTHbIE  MPUYMHBI  HEeYyOOBMEeTBOPUTESNIbHOrO  pesynbTaTta  He
YCTaHOBIIEHbl, MOBTOPHbIE WUCMbITAHUSA MO MYHKTAaM HECOOTBETCTBUS MNPOBOAAT Ha
yOBOEHHOM 4ucrie 06pasyoB (KpoMe NpUeMo-caaTOYHbIX UCTbITAHUR).

PesynbTaTtbl NOBTOPHbLIX UCMbITAHUN ABMISOTCSA OKOHYaATESTbHbIMM.

8.4 KBanud¢ukaumoHHble ucnbiTaHUs
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8.4.1 MNopsgok nposeeHna KBannukaunoHHbix ncnoeitadnn — no NOCT 15.001
nroCT 15.309.

8.4.2 JonyckaeTcs 3acynTbiBaTb B KayecCTBe KBaNMUMUKAUMOHHBLIX WUCNbITAHWUM
MCNbITaHUS OMbITHbIX 06pasLoB, NpoBeAEHHbIE B COOTBETCTBMM C Tabnuuen 14, ecnu
cobnoaeHsb! criegyowmne yCroBus:

— OnbITHble 06pa3Lbl OblNM M3roTOBMEHbI MO TEXHOMOMMU U Ha obopyaoBaHWUM,
NpeayCMOTPEHHbIX ANS CEPUNHOro NPOM3BOACTBA;

— 1PV U3roTOBMEHMN YCTAHOBOYHOW Cepun He nposogunace popaboTka
KOHCTpYKuMn, Tpebytowwasa npoBegeHNsa UCNbITaHWN:

— Bpem4, npolwlejuee nocre MCMnbiTaHUA ONbITHbIX 0BpasuyoB, He MnpeBbilaeT
CPOK, YCTAHOBIEHHbIN A5 Nepunognyecknx NCnbITaHnm.

Ecnn a3t ycnosus He cobntogeHbl, TO MpyY COOTBETCTBYHOLEM TEXHUYECKOM
0BOCHOBaHUN [JOMNYCKAeTCs 3acyuTbiBaTb WCMbITaHUS, Ha pe3ynbTatax KoTopbIX
HecobntaeHne ykasaHHbIX YCNOBUN HE OTpaxaeTcs.

8.5 lNpremocaaToyHble UCNbITAHUSA NPOBOAUT Cryxba TEXHUYECKOro KOHTPONs
nnbo gpyras, ynoriHOMOYeHHasa Ha 3To cryxba npeanpuaTUs-n3rotToBuUTenNs.

OpaHOBpEMEHHO C NPUEMOCAATOMHBIMU UCMBITAHUSAMU KaXabln TpaHcopmaTop
AOSMKEeH noaBepratbCsi NEPBMYHON MOBEPKE MO MpaBunam, MNPUHATbIM B CTpaHe-
narotosutene, n metoguke — no NOCT 8.217.

8.6 MNMepuognyeckune ncnbiTaHNA

8.6.1 lNepuogndeckne wucnblTaHMs cnegyeT NpoBOAUTL Ha TpaHcdopmaTopax
CEPUNHOro NPOM3BOACTBA HE pexe OAHOro pasa B 5 ner.

MoateBepxaeHue cpeaHen HapaboTkn 40 OTKasa nepsbii pa3 npoBoaaT vyepes 10
neT nocne Hayana CepunHOro Npou3BoACTBa, 3aTEM — He pexe OAHOro pasa B 5 ner.

8.6.2 Ecnn npon3BoacTBO TpaHCHOPMATopoB ObIO MpepBaHO KO BPEMEHU
HaCTYynneHns cpoka ovepeaHbiX NepuoanYecKUX UCNbITaHWWA, TO Npu BO30OHOBMNEHWU
BbiMycka cnegyeT nNpoBOAUTb NEepuoanYeckne UChbiTaHUs TpaHCHOPMaTopoB Ha
obpasuax nepBon NapTun, N3roToBNEHHOW Nocrie BO30O6HOBNEHWS NPON3BOACTBA.

[o 3aBeplieHns oTaenbHbIX (ANUTENbHbLIX N0 BPEMEHW) UCMbITAHUIA, BXOOALMNX
B 06bEM MepMoOAMYECKMX UCMbITaHWA, OCHOBaAHWEM AN BbiNycka TpaHcgopmaTopoB
ABNSAETCA NPOTOKON NpeablayLLMX NEPUOANYECKMX UCTIbITAaHUN.

8.7 TunoBble ucnblTaHUA crnegyeT NPoOBOAUTb B MOSIHOM UMW COKpaLLeHHOM
ob6beme KBannMUKaUMOHHbIX UCMbITAHUN NPU N3MEHEHUN KOHCTPYKLUN, NPUMEHAEMbIX
MaTepuanoB WNU TEeXHONOrMu npou3BOACTBA, €CNU 3TU MU3MEHEeHUs MOryT oOKasaTb

BIMAHUNE Ha XapaKTepuCTukn Ui napamMmeTpbl TpchcbopmaTopOB.
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B 3aBMcMMOCTU OT xapakTepa BHOCMMOTO U3MEHEHMS (U3MEHEHWIA) UCTIbITAHWSIM
ponyckaetcs nopBepraTb OTAerNbHble COOPOYHbIE eauHuubl, AeTanu, obpasubl
maTepuanos v ap.
8.8 VicnblTaHns AnNs yTBEPXOEHMS1 Tuna crnegyetT NPoOBOAWUTbL MO MpaBunam,

NPUHATbIM B CTpaHe-n3rotoBuTerne.

9 MeToabl KOHTpoONs

9.1 lNpoBepka Ha cooTBETCTBME TpeboBaHUAM COOPOYHOrO YepTexa

9.1.1 lNpoBepke nognexar:

rabapuTHbIE®, yCTAHOBOYHbIE N MPUCOEANHUTESNbHbIE pa3Mepbl, A9 KOTOPbIX Ha
cbOpOYHOM YepTexe ykasaHbl NpeaernbHble OTKIOHEHMS;

— Macca TpaHcdopmartopa®;

— COCTOSIHME NOBEPXHOCTU HAPYXXHbIX M30MNALNOHHbIX YacTen;

— COCTOSIHME 3aLLUUTHbBIX MOKPbLITUM HAPY>KHbIX YacTew;

COCTOSIHME MIoLWaaokK nog 3asemrnsowme 3axXuMel;

NPaBUNbHOCTbL 3anosTHEHUS TabnMyek TEXHUYECKUX JaHHbIX;

MapKMpOBKa BbIBOAOB;

KOMMJIEKTHOCTb.

lMpoBepKy NPOBOAAT BHELWIHWM OCMOTPOM, MW3MEPEHUEM  YyHMBEPCASbHbIM
N3MepUTENbHBIM WUHCTPYMEHTOM, NPU nomMowiM LWabnoHOB, a Takke B3BeLUMBaHWEM
TpaHcdopmaTopa Ha Becax OOLWero npuvMEeHeHUs UM npyv MNOMOLLM MPY>XXMHHOIO
AnHamomeTpa.

9.1.2 Npun npuemocaaTo4HbIX UCMbITAHUSX pa3Mepbl JOMYCKaeTCs NPOBEPATb Ha
aetansx n cbopoyHbix egmHnLax Ao cbopkm TpaHcdopmaTopa.

9.1.3 [onyckaeTtca onpenensatb Maccy TpaHcopmaTtopa CyMMUpOBaHMEM Macce
€ro oTAesbHbIX COOPOYHbIX eanHnL,.

9.2 UcnbiTaHue usonsayum

9.2.1 Usonsaumto nepBuYHOM OOBMOTKM UCMbITLIBAIOT:

Anga TpaHcopmMaTopoB Ha HOMUHanNbLHoe HanpsihxkeHne 0,66 kB — no TOCT 2933;

Onga TpaHCcoOpMaTOpOB Ha HOMMUHAsbHble HanpsbkeHus ot 3 go 750 kB
BkntounTenbHo —no NOCT 1516.2 u FOCT 1516.3;

McnbiTaTenbHble HAaNPsXKeHUs NpyKnagbiBaloT Mexay OOHMM U3 BbIBOOOB (MK

3aMKHYTbIMMN HAGKOPOTKO BbIBO}J,aMI/I) HepBMHHOVI 0BMOTKMN U 3aMKHYTbIMMU HAGKOPOTKO

* KpomMe nprMemMocaaToyHbIX UCTIbITaHWUA.
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BblBOAAMM BTOPUYHbIX OOMOTOK, K KOTOPbIM [OOSPKHbI ObITb  NPUCOEANHEHBI
3asemMnsieMble 4acTu TpaHcdopmaTtopa. [Ona TpaHcopmaTopoB, HE UMEKLWMX
COBCTBEHHOM nNEepBUYHON OOMOTKM, Cnocob MpPUNOXEHUs HanpskeHust cregyet
yKasbiBaTb B JOKYMEHTaLMM Ha TpaHCHOpMaTOpPbl KOHKPETHbLIX TUMOB.

[Mpn OTCYTCTBUN B KOHCTPYKUMM TpaHcopmaTopa 3a3eMisdeMblX 3f1EMEHTOB B
AOKyMEHTauun Ha TpaHcgopmaTopbl KOHKPETHbIX TWUMOB AOSMKHbI ObiTb yKasaHbl
MeTannnyeckme 4acTtu, KOTOpble MPU WUCMbITAHUAX AOMKHbI ObITb NPUCOEANHEHbI K
3aMKHYTbIM HAKOPOTKO BTOPUYHbIM OOMOTKaM.

MeToabl UCMbITAHUA  M30MNALUMM  MAaCOHAMNOMHEHHbIX TpaHCcopMaTopoB Ha
HOMUHanbHoe HanpsbkeHne 330 kKB n Bbiwe cpe3aHHbIM PO30BbIM MMMYNILCOM U
MHOrOKpPaTHbIMW CpPe3aHHbIMM MMMNyfbCamMu crnefyeT ykasbliBaTb B AOKYMEHTaUUM Ha
TpaHcdopMaTopbl KOHKPETHbLIX TUMOB.

9.2.2 nuHy nNyTM YyTEYKM BHELWIHEA u3oNauMn  TpaHcHOopMaTopoB  Ha
cooTBeTCcTBUE TpeboBaHusaMm 6.3.1 1 6.3.2 nposepsitoT —no FOCT 9920.

9.2.3 MexayceKkuMoHHyo nsonsaumio ucnbltoiBatoT — no NOCT 1516.2.

McnbiTatenbHoe HanpsbkeHne 3 KB npuknagbiBaloT NOOYEpesHO MeXay Kaxaou
CeKLMen N coeanHeHHbIMM Mexay cobon NpounMm cekumsimmn obMoTKN.

9.2.4 N30nsumio BTOPUYHBLIX OOMOTOK TpaHCcOpMaTOpOB MWCMbITLIBAKOT MO
FOCT 1516.2. NcnbiTaTenbHoe HanpsihkeHne 3 KB npuknagbiBaloT noovepeaHo Mexay
3aMKHYTbIMM HAKOPOTKO BbIBOAAMU KaXKOOW U3 BTOPMYHbIX OOMOTOK U 3aMKHYTbIMMU
HAKOPOTKO BbIBOAAMW MPOYMX BTOPUYHbLIX OOMOTOK, K KOTOPbIM MNPUCOEANHSAIOT
3a3emnsieMble YacTn TpaHccopmartopa. Mpn OTCyTCTBUM B KOHCTPYKLMN 3a3eMsSeMbIX
yacTeu crieayeT pyKoBoACTBOBaTbLCA ykadaHusamun 9.2.1.

9.2.5 lonyctnmoe 3Ha4yeHune MaKcMMarnbHOro KaxyLerocs 3apsga
HEeO4HOKPATHO BO3HUKAKOLMX YacTUYHbIX pa3psigoB onpeaensaioT —no OCT 1516.3 n
FOCT 20074.

M3mepeHne makcMmarbHOro KaxyLerocs 3apsiga Heo4HOKPaTHO BO3HUKAKOLLMX
YacTUYHbIX pa3psigoB — no metoauke NOCT 1516.3.

TpaHcdhopmaTopbl CHMTAKOTCA BblAEPXKABLUMMWN UCTbITAHWE, E€CIN BbINOJTHAKTCA
yCIoBWUS:

- HXW B OQHOM M3 U3MEPEHNIN 3Ha4YEeHNEe MakCMMarbHOroO KaxyLlerocs 3apsa

HEOAHOKPAaTHO BO3HMKAOLLNX YAaCTUYHbIX pa3psaoB He NpeBblllaeT

HOPMMPYEMOIO 3HAYEHNA;

HA B OOHOM W3 U3MEPEHUN 3HAYEeHWEe MaKCUMarnbHOro Kaxyuleroca 3sapsga

HEeOOHOKpaTHO BO3HUKAKOLWMX YaAaCTUYHbIX pa3pAanoB, onpepereHHoe Aand
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perynsapHocT npouecca 4. p., pasHon R = 0,5, He npeBbllwaeT 4OMNYyCTUMOro
3HaYEeHUN»;

- CpedHuUM TOK YacCTU4HbIX paspsanoB, oOnpeferieHHbl, Kak  cymma
MaKCUMarnbHbIX 3HAYEHU KaXyLLMXCSA 3apsaoB, B3ATbIX 3a UHTepBasn BpeMeHn T,

COOTBETCTBYET TpeboBaHMIo:
lep.= (ZC]| HOpM.) /t, (3),

A€ Qinopm. - HOPMUPOBAHHOE (OONYCTUMOE) 3HAYEHME MaKCUMaIbHOrO KaxyLLerocs

3apsga Heo4HOKpaTHO BO3HUKatoWwmx YP;

t — 3Ha4YeHne BpeMEHU OQHOro uukna namepenHust YP.

I pnmMmedaHna — an/I 9TOM 3a MakCMMalibHOE 3Ha4YeHUe Kaxyllerocqa 3apana npnHMMaeTca 10
ero 3Ha4yeHune, npun KoOTopomM HUCIo nepmnogoB BO3HUKHOBEHUA YaCTUYHbIX pa3pAanoB COCTaBIIAET bonee

50 % oblLuero yncna neprvoaoB 3a BPEMS U3MEPEHNS.

MeToapbl n3mepeHns TaHreHca yrna ON3NEeKTPUYECKNX noTepb
MacCIoHanomnHeHHbIX TpaHCOPMAaTOpPOB CcriedyeT yKasblBaTb B [AOKyMEHTauuu Ha
TpaHcdhopMaTopbl KOHKPETHBLIX TUMOB.

9.2.6 UcnblTaHMe MeXxAyBUTKOBOMW U30NALUN

9.2.6.1 MNpK unCNbITAHUAX MEXOYBUTKOBOW M30NAUUM UCMbITyeMad BTOpUYHAs
obmoTKka gormkHa ObiTb pa3oMKHYTa, a OCTamnbHble BTOPUYHbIE OOMOTKM (€CNU OHU
NMEITCS) - 3aMKHYTbl HAKOPOTKO.

Uepes nepBryHyt0 06MOTKY TpaHcopmaTopa nponyckarT Tok Yactoton 50 Iy,
3HayYeHne KOTOPOro onpeaenstT B COOTBETCTBUMN € TpeboBaHuamMu 6.3.7.

Llenbio HacTosilero wucnbiTaHUA ABNAETCA He BOCNpou3BeneHWEe YCIOBUN
paboTbl TpaHcopmMaTopa Npu PasoOMKHYTOM BTOPMYHOM LIENW, a NPOBEpKa KadecTBa
MEeXOYBUTKOBOW M30NALUKN, NOSTOMY (POPMY BOSHbI TOKA U HANPs>XeHUs1 He HOPMUPYIOT.

[onyckaeTcsa npoBegeHne  UCMbITAHUA  NPU  HECKONbKUX  O4HOBPEMEHHO
Pa30OMKHYTbIX BTOPUYHbLIX 0BOMOTKaX, €Crv CpaBHUTENBHLIMU UCTLITAHUAMW Ha OOHOWN U
TOW Xe YCTaHOBKE [OKa3aHO, YTO WHOYKTMPOBAHHOE BO BTOPUYHbLIX OBMOTKax
HanpshkeHve (amnnuTyga) He ymeHbluaeTcs 6onee y4em Ha 20 % nNO cpaBHEHUIO C
NCMbITaHMAMW, NPOBOAUMbBIMU NPU OAHOW Pa3OMKHYTON OOMOTKE.

9.2.6.2 lNepBMYyHaa 0OMOTKA LUMHHBIX, BTYMOYHbIX, BCTPOEHHbLIX U pPa3beMHbIX
TpaHCHOPMaTOPOB MOXET MMUTUPOBATLCA HECKONbKUMW BUTKaMu, MNpu 3TOM 3a
HOMMWHanbHbIA NEPBUYHbLIA TOK MPUHUMAIOT Takoe 3Ha4YeHue, Npu KOTOPOM COXpaHseTCs
3HayYeHne HOMUHaIbHbIX aMNepPBUTKOB.

9.2.6.3 HaykTMpyemoe BO BTOPUYHOM OOMOTKE HanpsbkeHue [onyckaeTtcs
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onpenensaTb:

HEenocpeaCTBEHHbIM U3MEPEHMEM  HaMpPsXKEHUs Ha BbiBO4AxX WCMNbITYyeMOW
BTOPUYHOMN OOMOTKM;

ANa TpaHCOPMaToOpPOB, UMEKLWMX CODOCTBEHHYKD MNEPBUYHYIO OOMOTKY,
N3MEPEHNEM HanNpPsKeHNWs Ha BbIBO4AX MNEPBUYHON OOMOTKM UM YMHOXEHUEM
N3MEPEHHOr0 3HAYeHUs] HanpPsPKeHUs] Ha OTHOLUEHWEe 4ucesT BUTKOB BTOPUYHOW W
nepBuUYHOM 0BMOTOK; [Npn aTOM n3mepeHnn npeHedbperaroT NageHnemM HanpsXKeHUs Ha
nepBuYHOM OOBMOTKE.

ONS WWHHBIX, BTYNOYHbIX, BCTPOEHHbIX W pa3beMHblX TpaHcOopMaTopoB -
N3MEepeHNeM HanpsbkeHNs Ha BbiBOAAX "KOHTPOMbHOW" OBMOTKM, HaNOXEHHOW
BPEMEHHO MOBEPX WCNbITYyeMOM OOMOTKW, U YMHOXEHWEM W3MEPEHHOro 3HayYeHus
HaNPS>KeHNs Ha OTHOLLEHME YMCEST BUTKOB BTOPUYHOM U "KOHTPOSIbHON" OBGMOTOK.

9.2.6.4 lNepBuYHBIN  TOK (OenCTBylOLlee 3HayeHue) crnegyetr u3MepsATb C
NOMOLLbIO TPpaHCcopMaTopa Toka 1 amnepmeTpa KriacCoB TOYHOCTU He Huke 1.

9.2.6.5 TpaHcdopmaTop CUMTAIOT BblAEPXKaBLUUM UCMbITAaHME, eCnn B rpoLecce
NCNbITaHUS MEXOYBUTKOBON WU30MNAUUM BTOPUYHBbIX OOMOTOK HE MpOM3OLUSIO Pe3Koro
yBenu4yeHnsa nepBUYHOro TOKa UM YMEHbLLIEHNA NHOYKTUPYEMOrO HanpsXXeHus.

HanpsibkeHne, HOYKTMpyeMoe BO BTOPUYHOM OOMOTKE (aMnnMTygHOe 3HayYeHune),
cnegyeT onpegenaTs C norpewHocTbto He 6onee 10% npubopamn, umerowUMm
BbICOKOE BXOAHOE COMPOTMBIIEHME: 3NEKTPOHHBbIM BOSIbTMETPOM WIIN  3NEKTPOHHO-
nyyeBbIM UNN LUMCPOBBLIM ocuunorpadomM ¢ genutenem HanpsbkeHusa. [JonyckaeTca
Mcnonb3oBaTb AN  MU3MEPEeHUs HanpsbkeHust  BOMbTMETP, pearupylowmn  Ha
aMnNUTygHOE 3HaYeHUe HanpsPKeHWs, HO rpagyvpyemMbii B AENCTBYIOWNX 3HAYEHUSAX
CUHycomnaanbHOMW KpuBoW. B aToM cnyvae HanpsbkeHue, nokasbiBaeMoe npubopom,
[I0SDKHO BbITb YMHOXEHO Ha +/2 .

[onyckaeTca BMECTO WM3MEpPEeHUs ToKa OrpaHu4MBaTbCA KOHTPONEeM 3a ero
N3MeHeHNeM B cny4yae, Korga ornpegenstowen BennM4YnHoOn npu UCMbiTaHUU SBRSETCA
aMnNuTygHoe 3Ha4YeHue HanpsXKeHusl, U, aHanorm4yHo, JonyckaeTcss BMECTO M3MepeHns
Hanps>KeHs OrpaHMYMBaTbCA KOHTPOSNEM 3a €ero WM3MeHeHWem B criyyae, Korga
onpenensaLen BeMYNHON Npu UCnbITaHUU SABNAETCA NEePBUYHbINA TOK.

9.2.7 NcnblTaHns mnsonauum, npoBoAuMble B KayeCTBe KpUTepusl YCneLHOCTU
APYrMX UCMbITaHUA, NPOBOAAT MPU 3HAYEHUSIX UCMbITATENbHbIX HaMNPsS>KEHWUN, paBHbIX
90% HOPMUMPOBAHHLIX 3HAYEHUN, U BPEMEHU BO3OENCTBUA 1 MUH, BHE 3aBUCMMOCTU OT

BMOA U30NALUN.
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9.3 UamepeHne conpoTuBNeHnsa n3onsaumm obMoToK NpoBOAAT MErOMMETPOM Ha
2500 B gns nepBnyHbIX 06MOTOK 1 Ha 1000 B - ons BTOpMYHbLIX O6MOTOK.

9.4 OnpegeneHne NpoBbMBHOIO HaANPSXXEHUSA N TaHreHca yrna AU3NeKTPUYEeCcKmx
noTepb Npu ncnbiTaHnn Npobel macna - no FOCT 6581.

[na TpaHcdopmMaTopoB C HOMUHASbHBIM HanpsXeHnem 4o 35 KB BKNHOYMTENBHO
npoby macna otbupaloT B AEHb UCNbITAHUS M3 E€MKOCTU, U3 KOTOPOM Obifo 3anuTo
mMacno B TpaHccopmartop, a Ans TpaHCHOpPMaToOpoOB C HOMWHANbHLIM Hanps>KeHneM
110 kB u BblWe - HenocpeacTBeHHO M3 TpaHcdopmaTtopa. lMopagok B3saTUS npobbl
AOomKeH BbITb YCTAHOBMEH B AOKYMEHTAUMN Ha TpaHCOpMaTopbl KOHKPETHbLIX TUMOB.
MeToabl onpegeneHvs Bnaro- W rasocodepXaHusi, a Takke npoBedeHuns
XpomaTorpadmyeckoro aHanmsa cogepXKalmnxcs B Macre ra3oB A0SKHbI ObiTb yKa3aHbl
B AOKYMEHTaUun Ha TpaHcopmaTopbl KOHKPETHbLIX TUMOB.

9.5 OnpepgeneHue norpewHocTen

9.5.1 NMpoBepka NONAPHOCTU U onpeaeneHne TOKOBbIX W YrnoBbIX
norpewHocTen

9.5.1.1 MpoBepKy NOMAPHOCTM W oONpedeneHne TOKOBbIX W YrNOBbIX
NOrpeLHoOCTeEN NPOBOAAT Ha TpaHcdopMartopax, MOABEPrHyTbIX pa3MarHUYUMBaHUIO.
MeToabl pa3smarHn4mMBaHus, NpoBepKa NONSIPHOCTM U onpeaeneHne NorpeLwHocTen - no
OCT 8.217.

OnpepaeneHne NOrpeLLlHOCTEN NPOBOAAT HA KaXkaon BTOPMYHOM 0OMOTKE.

Ecnn o6MOTKE NPUCBOEHO HECKONbKO KMAacCOB TOYHOCTU WU (MNIM) HECKONbKO
Harpy3ok, TO Mpyv NPUeMOCOAaTOYHbIX WCMbITAHUSAX oOrnpeaeneHne norpeLHoCTemn
NPOBOAAT B BbICLUEM Kracce TOYHOCTM B YCMOBUSAX, OFOBOPEHHbIX MeXay
n3rotoBuTENEM N noTpedbutenem, a npu Opyrnx BuAax UCMbITaHUA - BO BCEX Knaccax
TOYHOCTU M MNpPU BCEX Harpyskax, YCTAHOBMEHHbIX B  AOKYMEHTAUUW Ha AaHHbIN
TpaHcopmaTop.

TpaHchopmaTopbl C TOKOM pacLUMPEHHOro AManasoHa AOSMKHbI OblTb MCMbITaHbI
npn HOMUHaNbHOM nepsuyHOM Toke 150 unu 200 % Bmecto 120 % HOMWHANbLHOrO
TOKa.

9.5.1.2 MNpn onpegeneHnn norpewHoCcTen BTOPUYHON OBMOTKM KackagHoro
TpaHcdopMaTopa BCe OCTalbHble ero BTOPUYHbIE OBMOTKM JOMKHbI ObiTb 3aMKHYTbI Ha
Harpysku. poueHTHOEe OTHOLIEHME 3HAYEeHMN Harpy3oK K HOMWHaNbHbIM 3HAYEHUAM
AOJDKHO  COOTBETCTBOBAaTb  MPOLIEHTHOMY OTHOLLUEHMKO BTOPUYHOM  Harpysku (K
HOMMWHaNbHOMY 3HA4YeHWI0) B UCMbITyeMOW OOMOTKE, ecnv uHble TpeboBaHUA He
NpeayCcMOTpeHbl B JOKYMEHTaLMM Ha TpaHCopMaTop KOHKPETHOro Tuna.
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9.5.1.3 MNOrpelHOCT!  LWKHHBbIX, BTYNOYHbIX, BCTPOEHHbIX W  pa3beMHbIX
TPaHCHOPMAaTOPOB NPU UCTbITAHMAX KBaNMMUKALMOHHBIX, TUMOBLIX U Ha yTBEpPXXAEHNE

TUNa cnegyert onpenendrtb B NepBU4YHOM TOKOBEAYLLEM KOHTYpE COrnacHoO pUCyHKa 1.
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1 - UCMbITYEMbI TPAHCHOPMATOP; Ay - PACCTOSIHME MEXIY OCSMU NPOBOAHUKOB coceAHUX (a3 B
MeCTe YCTaHOBKM TpaHcdopMaTtopa B aKCniyaTaunum; By, - PacCTosiHME B CBETY OT TpaHcdopmaTopa Ao

MecTa onvxanwero nsrnda NpoBOAHMKA, Cry>KaLLero B aKkcrnyataumm nepBnYHoOn 06MoTKoM
TpaHcdopmaTopa
PucyHok 1 — Pasmepbl NepBUYHOrO TOKOBEAYLLEro KOHTypa

UncneHHble 3HauyeHUs pasMepoB <M Dy JOMKHBI  ObITb  YCTAHOBMEHbI B
AOKYMEHTaUUN Ha TpaHCcOpMaTopbl KOHKPETHOMO TUMA U MPU UCMbITAHUM OHWU He

OOITKHbI ObITb NPEBLILIEHDI.

9.5.1.4 [NOrpewHOCTN  WWNHHBIX, BTYNOYHbIX, BCTPOEHHbLIX W pPa3beMHbIX
TpaHcdopMaTOpOB Ha HOMMHanNbHble TOKM cBbiwe 2000 A npu  mUCObITAHUAX
NPMEMOCOATOYHbIX W MNEPUOOMYECKMX OOMNycKaeTcsa onpenendarts € NepBUYHON
0OMOTKOWN, COCTOSILLLEN U3 HECKONbKUX BWUTKOB, U MPU COOTBETCTBEHHO YMEHbLLUEHHOM
3Ha4YeHMM HOMWHANbHOro ToKa (TakuMm obpas3om, 4YTOObl 3HA4YeHWEe HOMMUHAIbHbIX
aMnepBUTKOB OCTaBasfioCb HEU3MEHHbLIM), eCnn Npu KBannQUKaLNOHHBLIX NNU TUMOBbIX
NCMbITAHMAX YCTAHOBSIEHO, YTO pas3HMLA B 3HAYEHUAX MOrpeLlHOCTeN, U3MEPEHHbIX
nogobHbIM 06pa3om 1 Npu yCrnoBmusAx YCTaHOBKU TpaHcgopmaTtopa cornacHo 9.5.1.3, He
npesbiwaetT 25 % HoOpMUpyembiX 3HavyeHun. PacnonoxeHue BUTKOB NEepPBUYHON
0OMOTKK, BbINOMHAEMON AOf1S1 UCMbITaHUA, paBHOMEPHOE BAOSIb MarHUTONpoBoAda wunuv
COCpPeaoTOYEHHOE HA OOHOW U3 ero YacTen, AOSMKHO ObiTb Yka3aHO B LOKYMEHTauun Ha
TpaHcdopMaTop KOHKPETHOro Tuna.

9.5.2Mpn HeobGXxOAMMOCTM  MNPOBEPKM  CTABUNBHOCTU  METPONOrNYECKMX
XapaKkTepUCTUK B KavyecTBe KpUTepus YCMELHOCTU ApPYrux MuChnbiTaHWi, ee crenyet
NpOBOAUTL HENOCPEACTBEHHbLIM ONpeaeneHneM NorpeLHocTen NN N3aMepeHmem Toka
HamarHnymBaHusa cornacHo 9.8. 3HadeHne OoNyCTUMOro W3MEHEHWUS MOrpeLUHOCTEN

UM TOKa HaMarHWYMBaHWA OOIMKHO ObliTb yCTaHOBJ/IEHO B AOOKYMEHTauunm Ha
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TpaHcdopMaTop KOHKPETHOro Tuna.

9.5.3 Npun npruemocaTovHbIX UCMbITAHUSX NOrPELLUHOCTM AONyCcKaeTCca N3MepATb
NPV MEHbLLUEM YUCHE 3HAYEHMI TOKOB U Harpy3ok, Yem ykasaHo B 6.4 (Tabnuubl 8 n 9),
€Cnun 370 060CHOBAHO pesyrnbTaTamu KBanMUKaLMOHHbBIX UM TUMOBbIX UCMbITAHUMN.

9.6 NpoBepka npepenbHOM KpaTHOCTU M KoadcuumeHTa Ge3onacHoOCTU
npubopos

9.6.1 NMpoBepKky nNpeaenbHOM KpaTHOCTU U KoadhduumeHTa ©HesonacHoOCTH
npnbopos cnegyeT NPOBOAUTL MO CXemMe, NPUBEAEHHON Ha pUCYHKe 2.

K anemeHTam cxembl NpeabaBnsaoT cneagyrowmne TpeboBaHus:

a) KoadhpmumeHTbl TpaHchopmauum TpaHcdopmartopoB TTM3 n TTIMA gomkHbI

ObITb TaKNMU, YTOObI BbINOMHANOCH ycnoBue
S (@),

roe *,- koaddnuymeHT TpaHcdhopmaummn TT3I;
#m - KO3 umumeHT TpaHcdopmaumm TTI3;
#y - KOA(ppuymneHT TpaHchopmaummn TTU,
% - KO3 pumumeHT TpaHccopmaumm TTIN.

Ecnn aTanoHHbIn TpaHcdopmaTop MMeEET KO3(PdUUMEHT TpaHcdopmMaunn, npu
KOTOPOM BbIMOSNHAETCS YCNOBUE ¥y = My , TO NPOMEXYTOYHbIN TpaHcdopmaTop B ero

uenn MOXeT OTCYyTCTBOBATb.

*
»

TTHD TTH
JL, I, ~ I,

", U, ", ",

T,

Lt u, u, 17,
0 —-(1) D=
e c

4 o u, |

TT3 — atanoHHbIn TpaHcopmaTtop Toka; TTU — ucneiTyemslin TpaHchopmaTop Toka;
TTMW - npoMexXyTOYHbIA TpaHCHOPMAaTOP TOKa, HAXOAALWMNACA B LIENU UCNBLITYEMOTO
TpaHcdgopmaTopa Toka; TTIO - MpoMEXyTOYHbIA TpaHCOPMaTop ToKa, HAaXOOALMCA B Lenm
aTarnoHHoro TpaHccopmaTtopa Toka; A1, A2 - aMnepMeTpbl; £7 - BTOPUYHASA Harpyska B Lienm
UCNbITyeMoro TpaHccopmaTopa Toka
PucyHok 2 — Cxema npoBepku npeaenbHOn KpaTHOCTM 1 koadhduumeHTa 6e3onacHoCcTu

6) amnepmeTpbl AlU 42 AOMKHBI U3MEPATb AEUCTBYOLWNE 3HAYEHNS TOKa.
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AmnepmeTp A2 OOMKEH MMeTb Manoe BHyTPEHHee CONpoTUBIEHME.

Knacc To4HOCTM aMmnepMeTpoB LOMMKEH ObITb HE HuXe 1.

Knacc TO4HOCTM NPOMEXYTOYHbIX TPaHCPOPMaTOpPOB A0SKEH ObITb He Hke 0,5.

OTanoHHbIN TpaHcOpPMaTop AOMKEH UMETD:

Knacc TO4HOCTU He Hwxke 0,5 mnu nonHyt norpewwHoctb He 6onee 0,5 % npwu
UCMblTaHMM BTOPMYHOM OOMOTKM Krnacca 5P;

Knacc TOMHOCTM He Hwxe 1 unuM NosiHyt norpewHoct He 6onee 1 % npwu
NCMbITaHMM BTOPMYHOM 0B6MOTKM knacca 10P;

B) 3HA4YEeHME Harpy3km n ee KodPPUUMEHT MOLLHOCTU OOIMKHbl ObiTh BblOpaHbI
Tak, 4TOObl MNOMHOE COMPOTMBIIEHME BHELWUHEW BTOPUYHOW LIENUM WUCNbITYEMOro
TpaHcdopmaTopa  (BKNYas  CONpOTUBIIEHME  MNPOBOAOB W MPOMEXYTOYHOrO
TpaHcdopmaTopa) N ee KO3PPUUMEHT MOLLHOCTU BbIfiM paBHbl 3a4aHHbIM 3HAYEHUAM

(C To4HOCTBIO 5 %).

Uepes nepBuyHble 0bMoTkn TT3A u TTU nponyckatoT Tok yactoton (50 f?’,f) My
NPaKkTU4YECKN  CUHycomaanbHOW  (POpMbl, 3HA4YeHMe KOTOpOro  COOTBETCTBYET
npegenbHon KpaTHOCTM unu KoadduumeHTty 6esonacHoctn npubopoB. 3HaYeHune
NepBUYHOrO TOKa N3MEPSIOT amnepMeTpom Al .

MonHyto norpeLwHocTb =, %, onpenensaT no popmyne

I 4
=4 400
T ),

raoe { 41- TOk No amnepmeTpy Al, A;
I 47 - TOK No amnepmeTpy A2, A.

9.6.2 Ecnn ucnbiTaTenbHas ycTaHOBKa M (MNK) HopMupyemasa TepMuyeckas
CTOMKOCTb MCMbITyeMOro TpaHccopmaTopa orpaHuyMBaeT ONUTESIbHOCTb MPOTEKaHUS
Tpebyemoro TOKa, HeobXxoaAMMYK AN YCMNOKOEeHUS amMnepMeTpoB, [[OrnyckaeTcs
onpenenaTb TOK ApYrMM cnocobom, Hanpumep ocuunnorpampoBaHneMm.

[na TpaHcopMaTOpOB C  HECKOSIbKUMW  HOMMUHASbHLIMU  KO3dhdMUMeHTamMm
TpaHcchopMaumn, nonyyaembiMU MEPEKIIYEHNEM CEKLMA OBMOTOK MpU HEN3MEHHOM
3HaYeHUN HOMUHANbHbBIX aMNepPBUTKOB, MOSIHYK NOrPELIHOCTb OnycKaeTcss U3MepAaTb
npu ntodom koadduruneHTe TpaHchopmaunn.

9.6.3 LLUMHHbIE, BTYNOYHbLIE, BCTPOEHHbIE W pas3beMHble TpaHCHOpPMaTOopbI
cnegyeT UCMbITbiBaTb B UCMNbITaTENIbHOM KOHTYpe COrfacHO PUCYHKY 1.

YuncneHHble 3HayeHns pasmepoB A M B JomkHbl OblITb YCTaHOBMEHbI B
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AOKYMEeHTauuMM Ha TpaHcopMaTopbl KOHKPETHbLIX TUMOB M NpW NPOBEPKE NpeaenbHOn
KPaTHOCTM OHM He [OSKHbl ObiTb MNPEBbIWEHbLI, @ MNpu NpoBepke KoadduuneHTa
6e3onacHoCTM NPUBOPOB AOIMKHbI ObITb HE MEHEee YCTaHOBIEHHbIX 3HAYEHW.

9.6.4 NpeaenbHy0 KpaTHOCTb [[OMyCKaeTCcs NpoBepsATb APYrMM  Crocobom,
HanNpuMep KOCBEHHbIM, KOTOPbLIN [O/MKeH ObiTb YCTaHOBMEH B AOKYMEHTauun Ha
TpaHcOopMaTop KOHKPETHOrOo Tuna, €Ccnn nNpu UCMbITaHMUSX KBanndUKauMOHHbIX,
TUNOBbIX W Ha YTBEPXAEHWE Tuna [oKasaHo, 4YTo 3TOT cnocob obecneumBaeT
nofnyyYeHne paBHO3HAYHbIX Pe3yrbTaToB.

MpenenbHyo KpaTHOCTb TPaHCHOPMATOPOB C HWU3KUM 3HAYEHMEM pPacCcesiHUS
MarHMTHOro Nonsi AonyckaeTcs onpeaenaTb NyTeEM U3MEPEHUsS] TOKa HaMarHMYnBaHus
cornacHo 9.8. BblpakeHHOe B MNpoUEHTax OTHOLWEHWEe W3MEPEHHOro TOKa
HamMarHM4YMBaHUA K HOPMUPOBAHHOMY TOKY NpeAesibHOM KpaTHOCTU cornacHo copmyne
(7) He QOMKHO NpeBbIWATb HOPMUPYEMOrO A1 COOTBETCTBYHIOLLENO Kracca TOYHOCTH

3Ha4YeHns NosHoOM NOrpeLHoCTNn.

MpumeyvyaHune — [llpusHakaMum HU3KOrO pacCesHUS KOHCTPYKUMM sABnstoTcs: 1) Komnbuesas
dopma MarHMTONpPOBOAa C PaBHOMEPHO pacrnpefernieHHON BAOMb €ro ANvHbl BTOPUYHON OOMOTKON; 2)
pacrnonoxeHve MnepBMYHOrO MNPOBOAHMKA [OOMMKHO ObiTb BAOMb OCW  MarHUTONpoBoda, a npu
MHOTOBUTKOBOM  MEPBUYHOM  MPOBOOHWKE — PaBHOMEPHO pacrpefeneHHbIM  BOOMb  ONUHbI
MarHMTonpoBoAa; 3) OTCYTCTBUE BIIMSHUS MarHUTHOTO Mons GNM3KO pPacnonoXXeHHbIX MPOBOOHWKOB
NepPBUYHOW CXEMBI.

Mpn COMHEHUMM B [OCTATOMHOCTM BbllEyKa3aHHbIX MPU3HAKOB  HU3KOro
paccesHns, OOMKHO BbITb NPOBEAEHO CPaBHEHUE 3HAYEHUW NOJSTHOW MOrpeLLuHOCTN Npwn
NPSAMbIX 1 KOCBEHHbIX UCMbITAHUAX.

Mpn pasoMKHyTOM nepBuYHON OOMOTKE, BTOpMYHAA OOMOTKa MOAKMYeHa K
NCTOYHUKY MUTAHUA NPU HOMUHASNBHOW YacToTe MyTeM MPUITOXEHNA CUHYcOoMaarbHOro
HanNps>KeHUs, MetoLLLero AenucTBytollee 3Ha4yeHne onpegensiemoe no 9.8.2.

O6pasoBaBLUMiCA B pes3ynbTarte 3TOr0 TOK, BbIPAXEHHbIN KakK MNpPOLEeHTHOoe
OTHOLLEHME K HOPMUPOBAHHOMY TOKY MpefesibHOW KpaTHOCTU, He OOSKEeH npesbilaTth
npegen NofIHON NOrpeLlHOCTN, yKka3aHHbIN B Tabnuue 9.

HanpshkeHne gomkHO 6bITb 3MEPEHO BOSIbTMETPOM CPpeaHEro 3HaYEHMS.

Tok HamarHunumBaHusa [OOrmkeH ObiTb M3MepeH ¢ nomouwbo  npubopa,
N3MepPSIIOLLEro cpefHeKkBagpaTUYECKOe 3HayYeHMe C MUHUMAasbHbIM KO3(hdpUUMeHToM
aMmnnuTygsbl 3.

KoachpuumeHT 6e3onacHocTn  npubopoB  AonyckaeTcd onpenensatb  nyTem

N3MepeHna Toka HamarHmumsanus no 9.8.5.

9.6.5 [lpedenbHyld KPaTHOCTb LUWHHBIX M BCTPOEHHbIX TpaHCHOPMaTOpPOB
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KnaccoB TOYHOCTM P C KonbueBbIM MarHUTONPOBOAOM U 3HAYEHMEM HOMWHASIbHOMO
nepsuyHoro Toka 10 KA n BblWwe, NpegHa3HayYeHHbIX OS5 UCNOSb30BaHUS B OOHO- U
TpexdasHbiX ycTaHoBKkax YactoTbl 50 'y npu pacnonoXxeHun NpoBOLHUKOB NEepBUYHOM
Luenu B OQHOM MNMOCKOCTU, N NOABEPXKEHHbIE BIIUSHUIO BHELLUHUX MArHUTHbLIX NOSIEnN OT
9TUX NPOBOLHMKOB, JOMnyckaeTcs onpenensaTb NpuM ToKax MeHbLle ToKa HOMMUHanbHOM
npenenbHOn KpaTHOCTH.

9.6.5.1 lNoaroToBKa K NpoBeAeHNo N3MepPEHN

B npouecce na3rotoBneHuss onbITHOrO obpasua UcnbITyemoro TpaHcdopmaTopa
Ha ero MarHMTonpoBO4 [0 HaMOTKM MNpeagyCMOTPEHHON YepTexamu BTOPUYHOWN
0oOMOTKK, HamMaTbiBalOT TOHKMM W30SIMPOBaHHbLIM  MNpOBOAOM 5  cheuunanbHbIX
KOHTPOSIbHbIX OOMOTOK, pacnonoXeHHbIX Ha 72 ANMHBbI MarHUTONPOBOAA Ha PacCTOAHUN
1/8 ero gnuHbl gpyr oT gpyra. KonuyectBo BUTKOB 3Tmx obmoTtok ot 10 go 50
BblOMpaeTcs 13 YyCnoBuW MNpenenoB CPeAcTB M3MEpPeHWW, npefHa3HavyeHHbIX Ang
namepenmna S4C obMOTOK, a Takke BO3MOXXHOCTM HE CYMTATbCs C NOMEXamMmu BO BpeMs
namepeHuin, ecnu Takue nmetotca. Kaxxgaa obmoTtka gomkHa 3aHMmaTb He 6onee 10-15
MM OfIMHbI MarHMTonpoBoaa.

9.6.5.2 TpaHcdopmaTop ycTaHaBnuBaetTcss B [1-06pasHbini  MCMNbITaTENbHbIV
KOHTYp cornacHo pucyHke 1, pasmepbl A n B KkOTOporo oTpaxawT ycnosus
pacnonioxeHusa TT B akcnnyatauyuu. Yactb mMarHMtonposoga, Ha KOTOPOW HaMOTaHbI
KOHTPONbHble OOMOTKM, AOMmKkHaA ObiTb oOpalieHa B CTOPOHY NpOBOAHMKA ObpaTHOWm
WKWHbI  KOHTypa, nNpu4yeM cpeaHsast (TpeTbd) KOHTporbHad OOMOTKa [OOSiKHa
pacrnonaratbCa HenocpeacTBEHHO HanpoTMB 3TOM LWWHLI. TpaHcdopmaTop Ans
N3MepeHNa ToKa B MEPBMYHOM LieNN OOMKEeH OblTb pacrnonoXeH Ha MpsiMOM ydacTke
KOHTypa, a YCNnoBWSA €ro YCTAHOBKM OTHOCUTENbHO KOHTypa AOMMKHbI obecneynTb
TOYHOCTb M3MepeHus cornacHo n. 9.6.1 Hactoswero craHgapTa. Wcnbityemas
BTOpMYHas obmoTKka [OomkHa ObITb 3aMKHyTa Ha HOMUWHAmbHYH — Harpysky,
onpeaeneHHyto ¢ NorpeLlHocTbo He bonee 5 %.

9.6.5.3 NpoBeaeHne namepeHnin

9.6.5.3.1 [na BbinonHeHuss u3mepeHuss OLC KOHTPONbHbIX OOMOTOK B
NepBUYHOM KOHTYpE YCTaHaBIIMBAETCA TOK, 3HAaYeHMEe KOTOPOro AOSMKHO COCTaBNATb He
meHee 20 % TOKa HOMWMHANbHOM MpedenibHOM  KPaTHOCTU  UCMbITYEMOro
TpaHcdopmatopa. [OnnTenbHOCTb NPOTEKaHUs 3TOr0 TOKa He  HopMUpyeTcs,
onpegensieTcs u3 BO3MOXHOCTEM o6opyaoBaHus W cpeactB  uamepenHun. [pu
OTCYTCTBMWN MHOrOKaHaslbHOW CUCTEMbl U3MEPEHUN N HEBO3MOXHOCTU namepeHus 30C

BCE€X KOHTPOJIbHbIX obMOTOK B OOQHOM OnbITe, Oonyckaetca noBTOPATb OlbiTbl, HO
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pasHULa B 3HAYEHUSIX NEPBUYHOrO ToKa He AormkHa npesbiwaTtb 1 %. No pesynbTatam
NpoBeAEHHbIX n3MepeHuin no popmyne (6) Haxogutca Hanbonbluee 3HaveHne BC Ez,
KOTOpPOE MOXET BO3HWKHYTb BO BTOPMYHOW OOMOTKE MpWM HOMWHANbHOW MpeaenbHOMn
KpaTHOCTW:
E, = v .
xo " Von (6),
rae Ezko — HanbonbLuee 3HaveHne 3C KOHTPOnbHOM 06MOTKM, NONy4YeHHOE B OnbiTe, B;
W2H — HOMWHaNbHOE YNCNO BUTKOB BTOPUYHOM OBMOTKY;
WKO — 4MCrno BUTKOB KaXKdon KOHTPOSTIbHOW OOMOTKM;

INp.Kp. — HOMUHAarbHbLIA TOK NPeaesibHOM KPpaTHOCTH, KA;

lon. — nepBMYHbIN TOK B OnbITe, KA.

9.6.5.3.2 /IamepeHune Toka HamarHn4nBaHmsa BTOPUYHON 0OMOTKM

M3mepeHne Toka HamarHu4MBaHuUs MPOU3BOAUTCH MPU 3HAYEHUN HaNPSHKEHWUS,
paBHOro HanbonbsLwemy 3HadveHuto AC E2, nonyveHHoe B 9.6.5.2.1.

9.6.5.3.3 OnpeaenexHune nNonHOM NOrpeLlHOCTH

3HayeHne NONHOM NOrpeLLHOCTN HaxoanTCs No dgopmyrne

" (7),

roe l[Ham — Tok HamarHnymBaHus no n. 9.6.5.2, A;
I2H — HOMUHanNbHbIA BTOPUYHLIN TOK UcnbliTyemoro TT, A,

Knp — 3Ha4yeHne HOMUHanNbLHOM NpeaesibHON KpaTHOCTN.

MpumeyaHme 1 — Bmecto onbiTHOro obpasua MoOXeT ObiTb MCMNONb30BaH MakeT ero
MarHUTHOW CUCTEMbI, KOTOPbIN MOXET OTNNYaTLCS OT FOTOBOro TpaHcopMaTopa OTCYTCTBUEM U30NALUU
nepBMYHOM OOMOTKU, arieMeHTaMm Kpenexa B Kopryce, CaMoro kopnyca, ecfiv OH He npegHasHaveH ang
9KPaHUPOBaHWNS BTOPUYHOW OBMOTKM OT BHELLHNX MarHUTHbIX MONew.

MpumevyaHue 2 — CnegyeT umeTb B BMAY, YTO peanbHOE 3Ha4YeHWe MOSIHOW MOrpeLuHOCTU
npu Toke npegenbHOW KpaTHOCTM ByaeT uMeTb MeHbLUee 3HaYeHWe MO CPaBHEHUIO C ONpeaeneHHbIM no
OaHHON MEeTOAMKE 3HAYEHVEM.

9.7 OnpepeneHne KONMUYECTBEHHOW YTEYKM rasa ra3oHanoNIHEeHHbIX
TpaHccdopmaTopoB

9.7.1 NcnblTaHne No onpedeneHuto yTeykn npoBogaT npu Temnepatype (25 +
10) °C.

McnbiTyembln  TpaHcOpmaTop, 3amnofiHEHHbIM OO HOpMUpyemoro paboyero
(MMHMManbHOro paboyero unM HOMUHanNbHOro pabodero) gaBneHusi, nNomeLlalT B
3aMKHYTbIN O06beM (kamepy, 4exon M3 MOSIMMEPHON MNNEHKNU), KOTOPbIN He AOSHKEH
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NpeBbILWAaTh HAPYXXHbIN 06BEM UCNbITYyeMOro TpaHcgopmaTtopa 6onee Yyem B 3 pasa.

lMocne ycTaHOBKM TpaHcdopMaTopa B 3aMKHYTbI 06beM, B MNOCNeAHUN BBOOAT
lwyn 9yyBCTBUTENbHOrO npubopa (TedeuckaTtensl), pearvpylowero Ha Marnble
KOHLeHTpaLuMn rasa, KOTOpbIM 3arnosfiHeEH UCMbITYEMbIN TpaHcopmMmaTop, U PUKCUPYIOT
nokasaHua npubopa. Yepes onpedeneHHbIn MNPOMEXYTOK BPEMEHU BbIOEPXKKU
TpaHcdopmaTopa B 3aMKHYTOM ob6beme (Hanpumep 4epe3 1 4ac) onepauumio
MOBTOPSAIOT.

9.7.2 N'opoByto yTeuky rasa 4, % macchl rasa B UCMbITyeMOM TpaHcopmaTtope,

onpegenswT no gopmyrne

8,76-10% - AC- Py - AV
q:

Ili't'PH'VrT (8)

roe A - pa3HOCTb KOHLUEHTPaLMKM ra3a B 3aMKHYTOM o6beme 3a BpeMst BbiAEPXKKN, I/1;
Fy- paBneHue rasa, pasHoe 1 Krc/cm<;

AV - pa3HOCTb Mexay 3aMKHYTbIM OO6beMOM M HapyXHbIM OOBEMOM MWCMbITYEMOro
TpaHcopmaTtopa, 1,
Py - AABMNEHVE rasa B TpaHcopmaTope Npu UcrbiTaHun (abcontoTHOE), Kre/cMm 2

¥I'T - 06beM rasa B TpaHcdopmarope, n;
d - NNOTHOCTL ra3a B TpaHcopmaTopeE;
{ - BpeEMs Mexay n3aMepeHusiMn, vac.

[na TpaHcdopmaTopa, 3anofMHEHHOrO a1erasom

AC- Py - AV

g=145 105 - ——
t- B, Vir )

MpumeyaHme 1 - 3HayeHus 0ObLEMOB, HEOOXOOAMMBIX AN BbIYUCIIEHUS YTEYKU, LOIDKHbI
ObITb HalMAEHbI C NOrPELUHOCTLIO, He npeBbiwatowen 20%.

MpumeuvaHne 2 - Ecnm wkana npubopa nns onpegeneHns yTedyknm He KanubpoBaHa
HernocpeacTBEHHO ANSA OnpeferieHnst 3HayYeHWss KOHUEHTpauuu, [/f, 3TW 3HAYEeHUs HaxXoAsT Mo

saBucumoctn L' = f{H) roe M- nokasaHus npubopa B eauMHUUAxX LKanbl, MPUIOXEHHON K
cBuaeTenbcTBy 06 aTTecTaumm (kannbpoBke), MPOBOANMON B YCTAHOBIEHHOM MOpPsiaKe.

9.8 OnpegeneHne ToKka HaMarHUYMBaHUA BTOPUYHbIX OOMOTOK

9.8.1 Ina onpefeneHnss Toka HaMarHU4MBaHWUS K UCMAbITYyeMOW BTOPUYHOM
obmMOTKE MpuM pPasOMKHYTOM NEepBUYHON OOMOTKE NpUKNaLbiBalOT HanpsKeHue
T7yactoTton 50 'y n namepsaT NpoTeKaoLWMM No 06MOTKE TOK.

9.8.2 3Ha4veHne HanpsbkeHuna 17, B, COOTBETCTBYIOLLEE 3HAYEHUO MEPBUYHOIO

TOKa, A, onpegenstoT no opmyne
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o= lir2H|:|1'.'[ 'K'“J(RE +EEHDH ' DB}E +(ZEHI:|M '0’6)2 (10),

roe { g - HOMUHAmMbHBLIN BTOPUYHbBIA TOK, A;

& - HOMMHanbHbIM KO3IPUUMEHT OGe3onacHoCTM OOMOTKM Ons U3MEPEHUA Unn
HOMMHanbHas NpegeribHas KPaTHOCTb OOMOTKMN ANSA 3alUNTbI;

3 - conpoTuBneHne BTOPWUYHOW OOMOTKM MOCTOSIHHOMY TOKY, NPUBEAEHHOE K
Temnepartype, Npy KOTOPOK ONpPeAensitoT TOK HamarHu4nBaHus, Owm;
Zogem - HOMUHAnNbHaA BTOpUYHasa Harpyska, Om.

9.8.3 HanpsxkeHnne [7crnegyeTr nM3MepsTb BOSIbTMETPOM CpPefHUX 3HayYeHUn
[MokasaHuna BonbTMETpa HEOOXOANMO YMHOXUTL Ha KoadpduumeHT 1,11.

OcHoBHas NorpeLLHOCTb BONbTMETPA A0SMKHA ObITb He Bonee + 1 %.

M3mepeHre HanpsxxeHna 7 NpoBOAST:

a) HeNOCpeACTBEHHO Ha BbIBOAAX UCMbITYEMOW BTOPUYHON OOMOTKM;

6) ona TpaHcdopMaTopoB, MMEKLMNX CODCTBEHHYKO MEPBUYHYIO OOMOTKY, - Ha
BblBOA4AX nNepBUYHON 0OMOTKM. [lpyM 3TOM nokasaHus BONbTMETPA AOSMKHbI ObiTb
YMHOX€EHbl Ha OTHOLLUEHME BUTKOB BTOPUYHOMW U NEPBUYHON OOMOTOK;

B) 4NS WMHHbBIX, BTYNOYHbIX, BCTPOEHHbLIX N Pa3beMHbIX TpaHCHOPMAaTOpPOB, HE
nMmewuwmx CcobCTBEHHONW NepBUYHOM OOMOTKM, — Ha BbiBOAAX CheunanbHOM
"KOHTPOSIbHON" OOMOTKM, HAMOTaAHHON Ha TpaHcdOopmaTop Ha BPeEMS MCnbITaHWA. [pu
9TOM MOKa3aHWA BOSMbTMETPA [AOMKHbl ObiTb YMHOXEHbl Ha OTHOLUEHME BUTKOB

"

BTOPUYHOM M "KOHTPOSNBbHON" OBMOTOK.
9.8.4 [lencTteylollee 3Ha4YeHMe TOKa HamarHuumMBaHusa cnegyet WU3MepATb

amnepmMeTpom (MUINMaMmnepMeTpomMm) Knacca TOYHOCTM He Hmxke 1.
9.8.5 TOK HamarHM4MBaHUS BTOPUYHBLIX OOMOTOK I 2asy, %, HaxogAT no
dopmyne

ﬂ-mg

I ] =
) o K (11),

raoe {sgam - TOK HAMarHM4mMBaHus, A, namepeHHbIi no 9.8.1;
{94nm - HOMUHAnNbHbLINA BTOPUYHBINA TOK, A;

K= Ko i Ky ;

{ 33w %K) - B COOTBETCTBUM C TpeboBaHusimu 6.5.

9.9 UcnbiTaHWe Ha HarpeB NPU NPOAOIKUTENIbLHOM peXxnme padoTbl

9.9.1 TpaHcopmaTopbl HA HOMUHaNbHOE HanpshkeHne 0,66 KB ncnbiTbiBaOT MO
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FOCT 2933, a Ha HOMMHarbHble HanpsbkeHust oT 3 o 750 kB BKMAYNTENBHO — MO
FOCT 8024 npu Hanbonblem paboyem NnepBUYHOM TOKE.

[onyckaeTcsa ucnbiTaHne TpaHCcOPMaTOPOB Ha HOMMUHANbHOE HanpsKeHue
0,66 kB nposoante —no FOCT 8024.

9.9.2 UcnbiTaHne nNpoBoAAT npu HopmarnbHon Temnepatype — no FOCT 15150,
€Cnn B OOKYMEeHTaumm Ha TpaHchopMaTopbl KOHKPETHLIX TUMOB HE MpedyCMOTPEHbI
WHblE YCNOBUSI.

9.9.3 lNpun ncnbITaHUK TpaHCOPMaTOPOB, NMEKLLMX COOCTBEHHYIO NEPBUYHYHO
0OMOTKY, TOK K BblBOAAM MNepBUYHOM OOMOTKM criegyeT nogBoguTb NPOBOAAMU UMK
LUMHaMW ONUHOW He MmeHee 1,5 m.

TpaHcdhopmaTopsbl, NpeaHasHavYeHHble ANs AKcnnyaTaumm ¢ KOHKPETHLIM TUNOM
LUMH, OonycKaeTcs ucnbiTbiBaTb 6€3 yyeTa Temnepatypbl NPOBOAHMKOB, NOABOASLLMX
TOK K nepsuyHom obBmMoTke. B 9TOM cnyyae npoBOAHMKKM, MNOABOASALME TOK Mpu
UCMbITaHWU, AOSKHbI COOTBETCTBOBATbL YCNOBUAM MUX SKCMyaTauuu.

9.9.4 lLInHHbIE, BTYNOYHbIE, BCTPOEHHbIE W pas3beMHble TpaHCcOpMaTopsbI

NCMbITLIBAIOT B NEPBMYHOM TOKOBEAYLLEM KOHTYpPE COrnacHo pucyHky 1a nnm 16.

Heo6xoaMMOoCTb UCMbITaHW B KOHTYpe, BUA KOHTYpa, a Takke pasmepbl . 1

Lax: (KOTOpPbIE MPU UCMBITAHUN HEe [OIMKHbl ObiTb MPEBbILLEHbI), AOOMKHbI ObITb
yCTaHOBIIEHbl B IOKYMEHTaLUNN Ha TpaHC(opMaTopbl KOHKPETHbIX TUMOB.

9.9.5 TpaHchopmaTopbl C HECKOMbKUMWU KO3dpUumMeHTammn TpaHcdopmaumu,
nonyyaembiMU MNEpPeKoYeHneM CeKUUMn NepBUYHOM OOMOTKM, WUCMbITbIBAKOT MNpuU
HanbonbLeM KoaddPULMEHTE TpaHCHOpPMaLN.

9.9.6 BTopunyHble 06MOTKM TpaHCHOPMaTOpPOB MNPWU UCMbITAHUN OO0SKHbI ObiTh
3aMKHYTbl HA HOMUHASbHYK Harpy3ky, Ha amnepmeTp fiMbo HaKOPOTKO.

9.9.7 3Ha4yeHna npeBblleHUs Temnepatyp 06BMOTOK  TpaHcopmaTopoB
ncnblTaHHbIX Ha 4actote 50 [y, Ha vactoty 60 U cnegyetT KoppekTMpoBaTb
cnegyowmm obpasom:

a) gna TpaHcdopmatopos go 1000 A wnu pgnsa  TpaHcgopmatopoB 6Ge3

COBCTBEHHOM NEPBUYHOM OOMOTKM Ha NoOble HOMUHANMbHbIE TOKM

'&Tﬁﬂ = 1,05&T5D , (12),

roe &7%0 - NpeBbilLeHVe TemnepaTypbl, COOTBETCTBYoLee YacToTe 60 u;
4757 - npeBblLLEHVE TemnepaTypbl, onpeaeneHHoe onbITHLIM NyTeM npu YactoTe 50 I
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6) ona  TpaHcdopmaTopoB C  COOCTBEHHOW MNEepBUYHOM  OOMOTKOM  Ha

HOMUHarnbHble TOKM cBbilwe 1000 A

'&Tﬁﬂ = 1,1.&?3] . (13)

9.10 UcnbiTaHMe Ha CTOMKOCTb K TOKaM KOPOTKOro 3aMblKaHUS

9.10.1 NcnbiTaHne NPOBOAAT NMPU 3aMKHYTbIX HAKOPOTKO BTOPUYHBLIX OOMOTKaX u

. 41,5
nobom nogxoaswemMm Ans onbita HanpskeHun yactoton (505 ) 'y nponyckaHuem
yepes NepBUYHY0 OOMOTKY CrieaytoLmx TOKOB:

a) Toka, HanbonblUM MUK KOTOporo AomkeH 6biTb (1,0-1,1)ix; HavanbHoe

OencTByolee 3HayYeHMe nepuoauyeckon COCTaBrsloWen He [OOSHKHO MpeBblwaTth
E';.‘Zli
1,151 g..f> . Bpemsi npoTekaHus Toka - 3-10 nonyneproaos, YACIIO ONbITOB - 3;

6) Toka {y, OeicTByOLLEeE 3HAYEHNE KOTOPOro B TEYEHME BPEMEHU NPOTEKaHUS
{x [OOJTKHO ObITb TaKMUM, YTOObI BbIMOMHANOCH COOTHOLLEHME
VUZe, 2 Pt 2 0%, (14)

Mpn aTOM 3Ha4YeHUe iy OomkHO 6biTh oT 0,5 Ao 5 ¢, ymcno onbIToB. - 1.

M pnmeyvyaHne -— I'|p|/| NUCNbITAHNN  LUUHHDbIX, BTYJIOYHbIX, BCTPOEHHbIX U pPa3beMHbIX

Tpchd)opmaTopOB 3HayeHne HanbornbLUEro nNuka Toka He yCTaHaBJ1MBalOT.

Mpy HaNMUYUM TEXHMYECKMX BO3MOXHOCTEN UCMNbITAHUA MO NepevncrneHnam a n 6
MOryT GbITb COBMELLEHDI.

Mepea ncneiTaHMeM Temnepatypa TpaHcopmaTopa gosmkHa 6biTb (25+10) °C.

9.10.2 NcnblTaHne NpoBOAAT B 04HOGa3HOM UChbITaTeNbHOM KOHTYpe. Pasmepsbl
N KOHUrypauus KOHTypa npu UCMbITaHUN TpaHCOPMaTOPOB KaTeropum pasmeLleHns
2, 3,4 n 5, a Takke paccTosiHMS OT BbIBOAOB NEPBUYHON 0OMOTKM TpaHcopmaTopa 4O
Gnvxanwmnx ToYek dumKcauMM NPOBOAHWKOB KOHTypa [OSDKHbI COOTBETCTBOBATb
yKasaHHbIM B JOKYMEHTaLMn Ha TpaHCOopMaTopbl KOHKPETHBLIX TUMOB.

McnbiTaHne LWNHHBIX, BTYMOYHbIX, BCTPOEHHbIX N pa3beMHbIX TpaHcopmaTopoB
AonyckaeTcss nNpoBOAUTb MpPUM  MMUTaAUMM UX MNEPBUYHON OOMOTKM HECKOSbKMMMU
NepBUYHLIMW BUTKaAMK, pacrnofniaraeMbiMyM pPaBHOMEPHO OTHOCUTENbHO BTOPUYHBLIX
0OGMOTOK.

9.10.3 TpaHchopmaTop CUMTaOT BblAEP)KABLUMM UCMNbITAHME, ECNU:

a) He NPOM30LLIIO NOBPEXOEHUI, NPENATCTBYHOLWMX ero ganbHenwen paboTe;

6) nocne oxnaxaeHnsa oo temnepaTtypbl (25210) °C oH Bblaepkan UcCnbITaHus Nno

nyHktam 2, 10, 12 tabnuupl 14;
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B) MOrPELUHOCTN BTOPUYHbIX OBMOTOK, M3MEPEHHble Mocne pa3MarHUYMBaHus,
COOTBETCTBYHT YCTAHOBMNEHHbIM KaccaM TOYHOCTU M HE M3MEHMUIUCH MO CPABHEHUIO C
nepBoHavanbHbiMM Oonee 4eM Ha MOMOBUHY 3HAYEHUN, YCTAHOBMEHHbIX AN 3TUX
Knaccos.

B nokymeHTauum Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB, Y KOTOPbIX MNOTHOCTb
OOHOCEKYHOHOro Toka TEPMUYECKON CTOMKOCTM NPEBLILLIAET 3HAYEHWS:

a) y TpaHcdopmaTtopoB Ha vacTtoty 50 y;
160 A/MM 2 - ons MeaHbIX NPOBOLHWNKOB;

105 A/MM2 - ANs antoMUHUEBbIX NPOBOAHUKOB;
6) y TpaHcdopmaTopoB Ha 4acTtoTy 60 y;

154 A/MM 2 - ons MeaHbIX NPOBOLHWKOB;

101 A/MM2 - Ans antoMUHUEBbIX NPOBOAHUKOB,

OOIMKHbI OblTb YCTAHOBIMEHbI AOMOMHUTENbBHbLIE KpUTEPUW, NoATBepXxaaroLlune,
4YTO TpaHcdopmaTop BblAep)Kan WCMNbITAHUA Ha CTOMKOCTb K TOKaM KOPOTKOro
3aMblKaHuS.

9.11 amepeHne CconpoTUBMEHUA BTOPUYHLIX OOMOTOK MOCTOAHHOMY TOKY
npoBoadat no NOCT 3484.1.

9.12 AcnbiTaHMe MacroHanosIHEHHbIX TpaHCOPMaTOpPOB Ha repMeTUYHOCTb
nposogaT no NOCT 3484.5.

9.13 MeTtoabl ¥ BUAbl MWCMNbITAHUA TpaHC(OPMATOPOB Ha YCTOMYMBOCTb K
KNnUMaTu4yecknm BHELWHUM Bo3gencteywowmnm ¢aktopam— no [OCT 16962.1 un
MEXaHU4YEeCKUM BHELLHMM Bo3gencTsyowmm gaktopam — no NOCT 16962.2 [OmKHbI
OblTb YyKa3aHbl B [OOKYMEHTauMm Ha TpaHcopmaTopbl KOHKPETHbIX TUMOB B
3aBMCUMOCTU OT UCMOSNHEHNST U KOHCTPYKTUBHbBIX OCOBEHHOCTEN TpaHCHOPMaTOPOB.

MeTpornornyeckne xapakTepucTukm  NpoBeEPSAOT  OAHUM U3 cCriedyloLwwmx
Cnoco0oB.:

a) MNytem HenocpeacTBeHHOro onpeaeneHus norpewHocten — no NOCT 8.217
npy HauMMeHblleM K Haubonbwem (C y4eTOM ANUTENBHONO HarpeBa) 3HAYEHMAX
paboyen Temnepartypbl.

[Mpy 3TOM TOKOBbIE U YIIIOBbIE MOrPELLUHOCTN HE OOSMKHbI NPEeBbIWAaTh 3HAaYEHUN,
YCTaHOBSIEHHbIX B 6.4.2 NS COOTBETCTBYIOLLMNX KNACCOB TOYHOCTY;

6) NMyTem namepeHns TOKOB HamarHMyinBaHust cornacHo 9.8.5 npu HanmeHbLeEM
N HanbonbLLEM (C Y4eTOM ONIUTENBHOMO Harpesa) 3Ha4YeHusIX paboyen TemnepaTypbl.

Mpn 9TOM 3HAyeHMe TOKa HaMarHMyMBaHUS [OOSMKHO COOTBETCTBOBATb
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cneayrowmnm ycnoBuam:

Lo 3 7
I—mmg Coff2 vEa ; (15)

2HOM
fgmfmmj' 2 2
T 100 < o[ faom * B2 (16),

e {2mmties), {2800 tome) - TOKM HAMarHUUMBaHUS NPU HaUGOMbLUEM W HAaUMEHbLLEM
pabounx 3Ha4YeHusX Temnepatypsl, A;

Lyrm - HOMUHAINbHbBIA BTOPUYHBIN TOK, A;
Jun - Npepen A0nycKaemoun TOKOBOW norpeLHocTn, %;

8qon - Npeqen [0Mnyckaemou yrnoBow NorpeLwHocTn, cpaa.

Mpun ncnbiTaHMax TpaHCOPMATOPOB KaTeropum pasmeLleHns 1 Ha Bo3aencTeme
UCMbITaTemNbHbIX CTaTUYECKMX Harpy3oKk OCHOBaHWe TpaHcdopmaTopa XeCcTko
3aKpennawT, a K cepeauHe BbiBOAA €ro nepBMYyHON OOMOTKM NpuKnagbiBaloT
UCMbITaTENbHYD HAarpysky, pPaBHYK 3HAYeHWo, YyKasaHHOMY B 6.2.3. YKasaHHyt
Harpy3ky npuknagbiBaloT MnoovYepegHo B Tpex B3avMHO  MeprneHanKynsapHbIX
HanpaBneHusx: B T[OPU3OHTaNbHOM [MFIOCKOCTU MO OCW BbiBOA4A B CTOPOHY OT
TpaHcdopmaTopa, B ropu3OHTanNbHOW MIOCKOCTM B HanpasneHuu, nepneHamkynsapHom
OCW BbIBOAA, B BEPTUKANbHOW NSIOCKOCTU NO HanNpaBSieHMIO K OCHOBAHMUIO.

B kaxgom HanpasreHun Bpems BbIOEPXKM HArpy3ku - 1 MuH.

TpaHcdopmaTop cuMTaT BblAepXaBLUMM UCMNbITaHWEe, ecrniv BO BPEMSA U Mnocne
ero npoBefeHuss He OTMeYeHO MnoBpeXaeHwe TpaHcdopmaTopa UM BbIBOAA, Teuu
Macna y MacroHanofIHEHHbIX W YBENUYEeHWe YTeYku rasa Yy ra3oHanosTHEHHbIX
TpaHcopmaTopos.

9.14 UcnbiTaHWe Ha NPOYHOCTL MPU TPAHCNOPTUPOBAHUMN

9.14.1 MeToapbl MUCMbITAHUA Ha MPOYHOCTb NpwU TpaHcnopTupoBaHum — no FOCT
23216 pomkHbl 6bITb NpMBEAEHbl B JOKYMEHTALMM Ha TpaHcopMaTopbl KOHKPETHbIX
TUMOB.

9.14.2 Nocne wucnbiTaHMs  TpaHcopmaTopbl  pacnakoBbIBAKT, MPOBOAAT
BHELWHNUA OCMOTP TpaHCOPMAaTOpPOB, Tapbl, KpenneHun, a Takke nNpoBepstoT
napameTpbl, YCTAHOBMIEHHble B [OOKYMEHTauum Ha TpaHchopmaTopbl KOHKPETHbIX
TUMOB.

9.14.3 TpaHcopmaTop U €ro ynakoBKy CYMTalOT BblAepXaBLMMWU UCMbITaHUE,

ecnu:
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- MNPV BHEWIHEM OCMOTPE YMakoBKM He OOHapyXeHbl MexaHu4eckue
noBpexaeHus Tapbl, Bedywme K NoTepe 3alUTHbIX CBOWCTB, a Takke HapyLlleHus
KPENNeHnn ynakoBaHHbIX M3genun B Tape. [onyckaetcsa ocnabneHve KpenneHuin
ns3genusa B Tape, ecniv 3TO He NMPUBESIO K NOBPEXOEHUI0 TpaHcgopmaTopa B npolecce
NCNbITaHUS;

- MpW BHELLHEM OCMOTpe TpaHcdopMaTopa He OBOHapyXXeHO MOBpPeXOeHUHN,
NpenaTcTBYOWMX ero paboTe, 1 pesynbTaTbl MPOBEPKM NapaMeTpOB NONOXUTESbHbIE.

9.14.4 lNpun ynakoBKe HECKOSIbKMX TpaHCopMaTopOB B OAMH SALWMK AOMNyCcKaeTca
NpOBEpKy napameTpoB MNpPoBOAUTL BbIGOPOYHO. YMCNO noanexawmx WCNbITaHUIo
TpaHCcHOPMaTOPOB AOMKHO ObiTb YkaszaHO B AOKyYMEHTauuu Ha TpaHcgopmaTopbl
KOHKPETHbIX TUMOB.

9.14.5 Ina kpynHorabapuTHbIX TpaHCcOpMaToOpOB MCMbITAHNE OOMyCKaeTcs He
npoBOAMTb, a CMOCOBGHOCTb TpaHCOPMaTOpPOB U YNaKOBKM  MPOTMBOCTONATH
paspyLwalowemy AOelCTBUID MEXaHUMYECKMX Harpysok npu  TpaHCnopTUPOBaHUK
AonyckaeTcs OueHMBaTb Ha OCHOBaHUW pPe3ynbTaToOB TPAHCMOPTUPOBAHUSA 3TUX UMK
aHarnorn4Hblx UM n3genuim notTpebuteno.

9.15 UcnbiTaHMe ynakoBKK Ha copacbiBaHue

9.15.1 MeToabl UcnbITaHMUS yNnakoBKM TpaHcOpMaTopoB Ha cbpacbiBaHWe — Mo
FOCT 18425 pomkHbl ObiTb yKa3aHbl B AOKYMEHTAUMM Ha TpaHcdopmaTopsbl
KOHKPETHbIX TUMOB.

9.15.2 AcnbiTaHnio NoABepratoT  YMNakoBKYy CyMMapHOM Maccon (BMecTe C
ynakoBaHHbIM nagenuvem) go 200 kr. YnakoBky cymmapHon maccown 6onee 200 «kr, a
TaKke YynNakoBKYy, MapKupoBaHHYt 3HakoM "Xpyrnkoe. OCTOPOXHO" WCMNbITAHMIO Ha
NPOYHOCTb Npu cbpackiBaHUM HE NoaBepratoT.

9.15.3 Awmk (ynakoBKy) C HaxogdWMMCA B HeM TpaHcdopmMaTopoM
(TpaHcdhopmaTopamMu) UM MakeToMm, UMUTUPYIOLLUM YNakoBaHHble TpaHCcOpMaTopbl,
cbpacbiBatoT oguH pa3 Ha nnowagky — no NOCT 18425 Ha ero TopueBy CTOPOHY C
BbICOTbI:

0,5M - npu cymmapHoM Macce TpaHcopmaTopa uM ynakoBkm o 100 «kr
BKITHOUYNTESBHO;

0,3 M - npuM cymmapHon macce TpaHcopmaTtopa u ynakoskm ot 100 go 200 kr
BKITHOYUTENBHO.

9.15.4 o OKOHYaHNKN UCNbITAaHNA NPOBOAAT BHELUHUIA OCMOTP YNaKOBKM.

9.15.5 YnakoBKy cuyuTalOT BblAepXaBlIen WCMbITaHWE, €Cnv MNpu  BHELIHEeM

OCMOTpE He 06Hapy>|<eHo Ccepbe3HbIX noapemeHMM, BeAyuunx K notepe ee 3allnTHbIX
54



FOCT 7746
cBouncTB. [lonyckaeTcs ocrniabneHne oTAeNbHbIX KPenseHun.

9.16 MNoaTteepxaeHne cpegHen HapaboTkm OO0 OTKasa NpoBOAAT HA OCHOBaHMU
cbopa y notpebutenen mnm nNo cnpaeBke O HaNMYUN MPETEH3UN OT 3aKa3yMKOB UMK
notpebutenen, n obpabotkm uHopmaumm o paboTe TpaHcHOPMaTOpPOB WU KX
NPOTOTUNOB MO MeTOAMKE, YKasaHHOM B [OOKYMEHTaumm Ha TpaHcdopmaTop
KOHKPETHOro Tuna.

9.17 AcnbiTaHMe Ha BHYTPEHHee AyroBoe 3amMbliKkaHue

WcnbiTaHne npoBOOAT ONA  MPOBEPKM  COOTBETCTBUSA  TpaHcdopmaTopa
TpeboBaHnam  6.10.6. TpaHcdopmaTop  OCHawawT BCEM  Heobxoanmbim
obopyooBaHMEM M yCTaHaBNMBAKT B YCNOBUSAX, aHAINOrMYHbIX  YCIOBUSAM
aKcnsyaTaumm.

OcHoBaHune TpaHcdopmaTopa nomMellarT Ha (PyHOAMEHT BbICOTOM He MeHee
500 mm. [Ins ra3oHanosIHEHHbIX TpaHCOPMaTOPOB AaBNeHNEe HaMNoOSIHEHUSA HE OOMMKHO
OblTb MEHbLUE HOMUHANbLHOIO AaBneHna HanonHeHus npu 20 °C.

Mpn ncnbiTaHMM Ha BHYTPEHHEE AYyroBOe 3aMblkaHue Heobxoaumo onpenenuTb
rpaHuubl gonyckaemon obnactu BOKPYr TecTupyemoro obbekTa, uMelLero
BbICTynawowme 4vactu. [nametp [aHHOro yyactka AOSmKeH OblTb paBeH anameTtpy
TpaHcdopmatopa (no camomy OonblwoMy pasmepy) nnwc BbicoTa ob6pasua,
YMHOX€EHHAad Ha ABa, C MMHMMarbHbIM ANAaMETPOM 2 M.

McnbiTaHne npoBOAdAT Ha TpaHcdopmaTope, KOTOpPbIA U3HavasribHO Haxoauncs
npu Temnepartype oKkpyxatoLlen cpeapbl.

YacToTa ncnblTaTeNbHOro Toka AofmkHa nexaTtb B npeaenax 48 - 62 u.

Tok OyrM BO BpeMS MUCMNbITAHUA [LOSMKEH WMETb acCUMETPUYHYH0 opMmy.
[enctByloliee 3Ha4YeHNMEe CUMMETPUYHOM COCTaBMSAKOLWEN [OOMMKHO PaBHATLCA TOKY
TEepMUYECKON CTOMKOCTU TpaHcgopmMaTopa, a NepBoe aMnnanuTygHoe 3HavyeHne NosTHOro
TOKa cocTaBnATb 1,7 AEUCTBYIOLLEro 3HA4YEHUS.

[onycku cnegyouwme:

*+ 5 % Ha cpegHekBagpaTUYecKkoe 3Ha4YeHne ToKa;

*+ 5 % Ha NpoAOMKUTENBHOCTb.

MOLLHOCTb UCTOYHMKA NUTAHUS LOSMKHA OblTb JOCTATOMHOM ANS NoAAEpKaHMUS
CUHyCcOMaanbHOro Toka AyroBoro 3aMblKaHUA Ha NPOTSAXKEHUM BCEFO UCTbITAHUS.

B kayecTBe NCTOYHMKA Oyrv Yepes rfaBHy U30NALMI0 BHYTPU UCTNbITATElTbHOMO
obbekTa MOXHO MCnonb3oBaTb NPoBo4 AnameTpom OT 1 fo 3 MM, pasmellaemMbin
MeXOy 9KpaHOM BbICOKOMO W HU3KOFO HamnpsbKeHWd, WM aHanormyHoe emy
npucnocobnexune.
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MecCTO BO3HUKHOBEHUST AYr AOSMKHO NPUXOAUTBCA Ha 06nacTb MakCcMManbHOro
3NEKTPOCTAaTUYECKOrO HaNPSXKEeHUS.

TpaHchopmaTtop cunTaeTca npoLueaLwmnm ncnblTaHue, ecnu ero
3KCnryaTauMoHHbIE XapaKTePUCTMKM OoTBeYatloT TpeboBaHmnsam 6.10.6.

Ecnu TpaHcgopmaTtop aHanorn4yHou KOHCTPYKLNK yxe NpoLén
KBanMUKaunoHHbIE  UCMbITaHMS (HAa COOTBETCTBME TEXHUYECKMM  YCINOBUAM),
N3roToBUTENb MNpPeabaBNAeT MPOTOKON pacnpoCTpaHeHUs pes3ynbTaToB WUCNbITAHWUM
TMnonpeacTaBuTens, MOATBEPXAalWmM CNnocobHOCTb [AaHHOro TpaHcdopmartopa,
KOTOpbI He noaBeprancs YNOMSHYTbIM Bbllle WUCMbITAHUSAM, K BblOEPXUBAHUIO
BHYTPEHHEero AyroBoro 3amblkaHus 6e3 npoBeaeHns 4ONONHUTENbHOIO UCMNbITAHWUS.

HonyckatoTca gpyrme MeToAbl WUCMbITAHWUNA, 3KBMUBANEeHTHblE MO 3Heprum,
BblAeNSeMOn BHYTpPU TpaHcdopmatopa npu TFOpeHun Oyru, KoTopble cnegyet
yKasblBaTb B JOKYMEHTaLMN Ha TpaHCOpMaTOpbl KOHKPETHbLIX TUMNOB.

9.18 WcnblTaHMe MHOrokpaTHbIM Cpe3aHHbIM  MMMYAbCOM Ha  BblBOAAX
nepBUYHOM 0OBMOTKM

McnbiTaHne npoBOaAT Ans nogTeepXxaeHnsa coorsetctansa 6.3.1.

McnbiTaHne  NpoBOOAT C MNPUIIOXKEHUMEM  MHOMOKpaTHbIX  UMMYJSIbCOB
oTpuuaTeNibHON NOMSIPHOCTU, CPe3aHHbIX BN3KO K «BEPLLMHEY.

McnblTaTenbHOE HanpsbkeHue MpuKknagbliBaloT Mexay BblBOAaMW  BbICOKOro
Hanps>KeHMs NepBUYHON OBMOTKMN 1 BbIBOOAMU 3a3€MSIEHNS.

Pama, kopnyc (ecnu Takon nmeeTcs), cepaeyHuk (ecnvm npegycMaTpmuBaeTcs ero
3a3emMrieHVe), a Takke BCe BbiBOAbl BTOPUYHOM (-blX) OOMOTKM (-OK) AOMMXKHbI ObiTb
3a3eMIsieHbl.

3agaHHOe amnnuTyOHOEe 3HayeHue UCMbITaTeNbHOrO HanpskeHUss OOSDKHO
coctaBnatb 70 % OT  HOMWMHANbLHOrO BbIAEPXKMBAEMOro HaMNPSXXEHUs PO30BOro
nmnyneca. [Napametpsbl umnynsca — no FOCT 1516-3.

MpuknageiBatoT 600 nocnegoBaTenbHbIX UMMYSILCOB, C YAacTOTOW NPUMEPHO 1
NMMYNbC/MUH.

Mo cornacoBaHuiO MeXay W3rotoBUTENEM W noTpebutenem Konn4yecTtBo
NMMYNbCOB MOXET BbITb yMeHbLeHo Ao 100.

PernctpupytoT doopMy BOMHbI B Ha4vane M B KOHLE UCMbITaHUSA, a Takke nocrne
npunoxeHnsa kaxabix 100 umnynbcos (MUHUMYM).

B ocHOBe KpuTepureB OLEHKM pe3ynbTaToB NexaT cnegyrowune TpeboBaHus:

— CpaBHEHWE MMNYNbCHLIX HaNpsXXeHUr, 3adUKCMPOBaHHbLIX B Ha4vane v nocne

npunoxenus kaxabix 100 MMNynbCOB He [OOIMKHO BbIABNATbL HanUune Kakumx-nnbo
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N3MEHEHNN, MPUYNHON KOTOPBIX MOTYT BbITb YaCcTUYHbIE pa3psaabl B ANINEKTPUKE;

— YPOBEHb M3MEPEHHbIX YaCTUYHbIX Pa3psAoB He AOMMKEH NPeBbIWATbh 3HAYEHMS,
3afaHHble B Tabnuue 6;

— M3MepeHue TaHreHca yrna AuaneKkTpudeckux noTepb A0 MCNbITaHUA U Mo
MCTEeYEeHUU, He MeHee [ABajuaTh YeTbipex 4YacoB Mocrie 3aBepLUEHUs UCMbITAHUS.
PesynbTatbl  OOMXHbl  ObITb  OAWMHAKOBLI, 3a  WUCKMIOYEHMEM  MOMPELLHOCTMU,
06YyCNOBMEHHOW UCMOSb3yeMON METOANKON UCTbITaHUS,;

— MOBbIWEHNE CcoAepXaHUS PaCTBOPEHHLIX rasoB B Macrie, uaMepsemoe no
UCTEYEeHUM CceMmnaecaTn [BYX 4acoB MOCMe MUCMbITaHUSA, He LOMKHO BbIXOAUTb 3a
paMKu CrieayroLmnx 3Ha4YeHu:

— Bogopon (Hz): 20 mkn/n;

— meTaH (CHa): oTcyTCTBUE;

— aueTtuneH (CzH2): oTcyTcTBME.

Ecnn nioboe M3 ykasaHHbIX TpebOBaHUM He BbLINOMHAETCH, CYUTAETCH, 4TO
TpaHcopmaTop He NPOLLEN UCMbITaHKE.

9.19 NcnbiTaHne Ha cTeneHb 3aWuTbl KOPNyCcoB

Wcnbitanna nposogaTt B cooTBeTcTBUM € TOCT 14254 Ha kopnycax MOSHOCTbIO
cobpaHHOro TpaHcdopMaTopa, Kak B YCIIOBUAX SKCrnyaTaunm.

9.20. UcnbiTaHMe Ha HanpsXXxeHne paguornomex

Wcnbitanne nposogat B cootBetctBUM ¢ [OCT 1516.2 Ha NOMHOCTbLIO
cobpaHHOM TpaHchopmaTope.

TpaHchopmaTop cunTaeTca npoeawmm UcnbiTaHne, eCnn ypoBeHb
pagmonomex npu HanpsbkeHun 1,1 x UH.p / N3 cooTBeTCTBYET TpebOBaHWSAM NyHKTa

6.15.1.

10 TpaHcnopTupoBaHue U XxpaHeHue

10.1 TpaHcnopTupoBaHue

10.1.1 TpeboBaHust K TPAHCNOPTMPOBAHMIO B YaCTN BO3LENCTBUS MEXaHNYECKNX
dakTopoB — no NOCT 23216 n knumaTnyeckux aktopoB BHelwwHen cpenbl no NOCT
15150 gomkHbl ObITb YKasaHbl B AOKYMEHTAUUM Ha TpaHCOPMaTopbl KOHKPETHbIX
TUMOB.

Mpn TpaHCNOPTMPOBaHMN B TPAHCMOPTHbLIX KOHTENWHepax TpaHcdopmaTopbl 6e3
NHOMBUAYANbHOM YNaKoOBKN AOSMKHbI BbITb HAOEXHO 3akpensieHbl U npeaoxpaHeHbl OT
MeXaHNYeCKUX NOBPEXOEHNN.

[lonyckaeTca TpaHcnopTUpoBaHMe TpaHcopMaTopoB B npedenax OAHOro
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ropoga 6e3 ynakoBkM Mpu YCMNOBUM MPUHATUA HEOBXOOMMbIX MeEp, MCKoYaoLwmx
BO3MOXHOCTb UX MOBPEXOEHUS.

10.2 XpaHeHue

10.2.1 TpeboBaHMA K XpaHEHMIO TpaHCHOPMATOPOB B 4YacTu BO3AENCTBUS
KnumaTudeckmnx dpaktopos BHewwHen cpeabl — no FOCT 15150 gomkHbl 6bITb Yka3aHbl B
OOKYMeHTauuMm Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB.

[[a3oHanosfIHeHHbIE TpaHCHOPMATOPbl HAMNOMHSAT 4O YPOBHS, 4OCTAaTOMHOIo 4SS

nogaepXxaHua nos1IoXUTesibHOro AaBrneHnd BO BpeMA TPaHCMOPTUPOBKN.

11 YkasaHus no akcnnyatauum

[Mpu BBOOE TpaHchOpMaToOpOB B 3KCNnyaTauuio, a Takke B npouecce
aKcnnyaTauumn TpaHcopmaTopoB criegyeT cobniogatb TpeboBaHWS, YCTaHOBIEHHbIE B
AOKyMEHTauun Ha TpaHcopmMaTopbl KOHKPETHbIX TUMOB. OTU TpebOoBaHWA OOSKHbI

ObITb YKa3aHbl B SKCHﬂyaTaLlMOHHOVI OOKYyMEHTauUunn.

12 M'apaHTuUu nsrotosuTens

12.1 NsroToBUTEND rapaHTupyet COOTBETCTBME TpaHcopmaTopoB
TpeboBaHNAM HacCTOAWEro craHgapTa npu  cobniogeHnn ycnoBun MNPUMEHEHUS,
aKcnnyarauum, XpaHeHWa U TPaHCMOPTUPOBaHWUA, YCTAHOBIIEHHbLIX HAaCTOALLMM
CTaHgapToM.

[[apaHTUNHBLIN CPOK 3KCrnyaTaumm TpaHCOPMATOpPOB — MATb JIeT C MOMEHTa
BBOAA B 3KcnsyaTtauuio, HO He 6oree NATM C MOMOBUHOW NeT CO OHS OTIPy3KU C
npegnpuaTUS-N3roToBUTENS.

12.2 [Ana TpaHcgopmaTtopoB, npeaHasHavYeHHbIX NS 3KCnopTa, rapaHTUMHBIN
CpPOK aKcnnyaTauuMm ycTaHaBnmMBalT B COOTBETCTBMM C TPeOOBAHUAMM, MPUHATLIMA B

CTpaHe-n3rotoBuTterne.
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MpTnoxeHue A
(ob6s3aTenbHOE)
MNMepeyeHb crnpaBoYHbIX AaHHbIX, NPUBOAUMbIX B UHCDOPMaLMOHHbIX

MaTepuanax npeanpuaTna-nm3rotoBuTens

B nHpopmauunoHHbix  mMaTtepuanax — npeanpusTUS-U3rotToBuTensa  cnegyet
yKasblBaTb CreaytoLine cnpaBoYHble AaHHbIE:

a) OONyCTMMble BTOPUYHbIE Harpy3ku Onsi pasfiMyHbIX KNaccoB TOYHOCTU, ecnuv
Takoe TpeboBaHMe NpegyCMOTPEHO B OOKYMEHTaUMM Ha TpaHCcOopMaTop KOHKPETHOro
T™Mna,

6) KOHCTPYKTMBHbIE [AaHHbIE: HOMMHANbHOE YMCNO aMMNepPBUTKOB, CPELHIO
OJNIMHY MarHUTHOrO MNyTU W CEeYeHMe MarHMTonpoBoda, COMPOTMBIIEHME BTOPUYHOM
OOMOTKM MOCTOSIHHOMY TOKYy, pacyeTHOe 3HayeHWe WHAYKTUBHOIO COMPOTUMBIIEHUS
BTOPMYHbBIX 0OOMOTOK (6€3 yyeTa BNUAHNSA BHELLUHUX MArHUTHbIX NONewn);

B) TUNOBLIE KPUBbIE HAMarHW4YMBaAHUA MarHMTONPOBOAOB BTOPUYHLIX OOMOTOK
AN 3aWMTbl, CHATbIE NPWU NPaKTUYECKN CUHYCOMAarbHOM HanpsXeHun (3aBUCUMOCTb
MaKCMMarnbHOW MHAOYKUMW OT LEWCTBYIOLLEro 3Ha4YeHUs HarnpskeHHOCTM MarHUTHOro
nons);

r) KpMBblE MpenenbHoM KpaTHOCTU BTOPUYHbIX OBMOTOK ANs 3awuTbl Ans

KpaTHOCTEN, He NPEBbILLAKLLNX TOKA ANHAMUYECKON CTOMKOCTU, AEeNeHHOoro Ha Lo ﬁ,
N ONSA BTOPUYHBLIX Harpy3ok - 25% HOMWHaNbHOro 3HayeHus (Ho He meHee 10 B-A) un
BblLLE.

[ns TpaHcopMaTopoB € HECUMMETPUYHBIM PaCMOSIOXXEHNEM NEPBUYHON U
BTOPUYHOM OOMOTOK OMana3OoH Harpy3oK HWXe HOMWHAanbHOM MOXET OTfiMyaTbCs OT
YyKa3aHHOoro;

) KOHCTPYKTMBHbIE 0COBEHHOCTN TPaHCHOPMaTOPOB.
MpumeyaHne — [aHHble nepeuyncneHmn 0)-r) npumeBogAT Ans  TpaHcdopmaTopoB Ha

HOMUHarbHbIe HaNpsbkeHns 6 KB 1 Bbille (C ykazaHUeM 3Ha4YeHU UX BO3MOXHbIX OTKIIOHEHUI).
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MpunoxexHne b

(cnpaBo4HOE)

Hdonyckaemas obnactb norpeLliHocTen

AnNA TPpaHC(hOPMaTOPOB Pa3NUYHbLIX KIacCoOB TOYHOCTHU

Tabnuuya B.1
Knacc MorpelwwHoCcTb
TOYHOCTHU
TOKOBas yrnosas
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N =
o ENNNNNNNNNNNINN % o AN AN AT
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