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MOCT 7746-2015

MEXXIOCYOAPCTBEHHbIAN CTAHOAPT

TPAHC®OPMATOPbI TOKA
OBLUME TEXHWYECKUE YClOoBUA
CURRENT TRANSFORMERS. GENERAL SPECIFICATIONS

MKC 17.220.20

[ata BBegeHunsa 2017-03-01

NMPEAUCNOBUE

Llenn, oOCHOBHble MpuHUMNBI K obLMe npaBuna npoBeeHUss paboT MO MEeXrocygapCTBEHHOW CTaH4apTu3auumm
yctaHoBneHol [OCT 1.0 "MexrocygapcTBeHHaa cucteMa cTaHgaptu3auun. OcHoBHble nonoxernus" u [OCT 1.2
"MexrocygapcTBeHHas cuctema craHgaptusaumn. CTaHgapTbl MeXrocyaapCTBeHHble, MpaBuna W pekoMeHgauuu no
MeXrocygapCTBeHHON cTaHgapTusaumu. MNpasuna pa3paboTku, NpuMeHeHusl, 0GHOBMNEHUS N OTMEHbI"

CBepeHuA o ctaHpapTe

1 PASBPABOTAH OOwecTtBom C orpaHuMdeHHoW oTBeTcTBeHHocThio "L CBIM" (OO0 "L CB3M") u OTKpbITbIM
aKUMoHepHbIM 0bLecTBoM "CBepanoBckuii 3aBo TpaHcgopmatopoB Toka" (OAO "C3TT")

2 BHECEH TexHu4ecknm komuteTom no ctaHgaptusaumm TK 016 "OnektpoaHepretuka”

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaH4apTu3aumu, MeTponorim u ceptudpmkaumm (npotokon ot 10 aekabps
2015 1. N 48)

3a npuHATME NporonocoBanu:

KpaTkoe HanmeHoBaHue cTpaHbl | Kop ctpaHbl no MK CokpalleHHOe HaMMeHOoBaHWe HaLMOoHanbHOro
no MK (1SO 3166)_004-97 (1SO 3166)_004-97 opraHa no ctaHgapTusauuu

AzepbangxaH AZ AscTtaHgapt
ApmeHns AM MuHakoHoMUKN Pecnybnvkn ApMeHuns
Benapycb BY locctanpapt Pecnybnukm benapych
KasaxcTtaH KZ lNocctangapt Pecnybnvkun KaszaxctaH
Kuprusums KG KblpreiactaHgapT
MonpgoBa MD Mongosa-Ctangapt
Poccus RU Poccrangapt
TapxukmcraH TJ TapxukctaHgapT
Y30bekucrtaH uz YactaHgapT
YKkpaunHa UA MwHaKkoHOMpPa3BUTUS YKpanHbl

4 [Mpukasom denepanbHOrO areHTCTBa N0 TEXHUYECKOMY PerynvpoBaHuio M metponoruu ot 23 uioHa 2016 . N 674-cT
MexrocygapcTtBeHHbin ctaHaapT FTOCT 7746-2015 BBefeH B AelCTBME B KadeCTBe HauMOHanbHOro ctaHgapta Poccuiickon
depepauuu ¢ 1 mapta 2017 1.

5 B HacTosLeM CTaHOapTe y4TeHbl OCHOBHbIE HOPMATUBHbIE MNOJTOXKEeHUA cnefyrwnx MexayHapoaHbiX CTaH,EI,apTOB*I
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IEC 61869-1:2007 "TpaHcdopmatopbl uameputenbHble. Yactb 1. O6wme TpebosaHus" ("Instrument transformers - Part 1:
General requirements”, NEQ);

IEC 61869-2:2012 "M3amepuTtenbHble TpaHcdopmaTtopbl. YacTb 2. [JononHutenbHble TpeboBaHMs K TpaHcdopmaTopam
Toka" ("Instrument transformers - Part 2: Additional requirements for current transformers", NEQ)

* ,D,OCTyﬂ K MeXxayHapoOHbIM " 3apy6e>|<Hb|M OOKYMeHTaM, YNOMAHYTbIM B TEKCTE, MOXHO MNOJyYuTb, OGpaTVIBLIJI/ICb B
Cnyx0y noaaeP>XKKn nonb3oBaTtenen. - I'Ipl/lmeanme n3rotoBuTens 6asbl AaHHbIX.

6 BBAMEH [[OCT 7746-2001

7 MEPEM3OAHUE. MapT 2019 1.

UHbopmayus o esedeHuu & Oelicmeue (npekpaweHuu Oelicmeusi) Hacmosuweao cmaHlapma U U3MEHEeHUU K HeMy Ha
meppumopuu yka3aHHbIX 8bluie e2ocydapcms nybrnuKyemcs 8 ykasamersix HauyuoHallbHbIX cmaHOapmos, usdasaeMbiX 8 ImMux
eocydapcmeax, a makxe 8 cemu MIHmepHem Ha calimax coomeemcmeyuUx HayUuoHasbHbIX 0Op2aHo8 o cmaHOapmu3sayuu.

B crniyyae nepecmompa, U3MeHeHUs1 Uniu OmMeHbl Hacmosiueao cmaHdapma coomeemcmeyrou,as uHgopmayuss 6ydem
onybrukosaHa Ha oguyuansHOM uHmepHem-calime MexeocydapcmeeHHO20 cogema o cmaHOapmu3ayuu, Memposo2uu U
cepmugpukayuu 8 kamarioee "MexzocydapcmeeHHbie cmaHOapmbi”

1 OBJIACTb NPUMEHEHUA

HacToswwui ctaHgapT pacnpocTpaHAeTCst Ha 3reKTpoMarHUTHele TpaHcpopmaTopbl Toka (ganee - TpaHcdopMaTophbl) Ha
HOMMWHanbHoe HanpsbkeHne ot 0,66 go 750 kB BkMYMTENBbHO, NMpedHasHadYeHHble AN nepefayn curHana M3mepuTernibHON
uHdopMaumMm npubopaM U3MepeHusi, 3aluMTbl, aBTOMATWKW, CUTHaNU3auMM W YNpaBMneHWs B 3NEKTPUYECKMX Lensx
nepemeHHoro Toka Yactoton 50 nnm 60 'y, paspaboTaHHbie nocne 1 sHBaps 2016 .

JononHutenbHble TpeboBaHUst K OTAEMbHLIM BuAam TpaHCOPMAaTOPOB B CBSA3M CO CMEUMEUKOA UX KOHCTPYKLMU WK
HasHayeHus (Hanpumep, ANA KackagHblX TpaHcopmaTopoB, TpaHCcOpPMaToOpOoB, MNpedHas3HayYeHHbIX Ans paboTbl C
HOPMUPOBAHHOW TOYHOCTLIO B NEPEXOAHBIX PEXUMAX, TPAHCEOPMATOPOB A1 YCTAHOBKU B KOMMIEKTHBLIX pacnpenenutenbHbIX
yctporictBax (KPY), noasHo akpaHMpOBaHHbLIX TOKOMPOBOAAX, KOMOWHMPOBaAHHLIX) CrieqyeT yCTaHaBnuBaTb B CTaHaapTax,
TEXHUYECKUX YCIOBUSIX, JOrOBOpax U KOHTpaKTax (Janee - 4OKyMeHTaumm) Ha TpaHcgopmMaTopbl KOHKPETHBIX TUMOB.

CTaHaapT He pacnpocTpaHsieTcs Ha TpaHcdopmaTopbl nabopaTopHble, HyNEeBO NOCNefoBaTeNbHOCTM, CyMMUpYoLWMe,
GrokupytoLme, HacbILaoLmecs.

2 HOPMATUBHbIE CCbITKU

B HacTosiem CTaHOapTe Ucnonb3oBaHbl CChINTIKN Ha creayrwne MexrocyqapCrtBeHHble cTaHaapThl:

FOCT 2.601-2013 EgnHas cnctema KOHCTPYKTOPCKOWM AOKYMEHTaL MK, QKCNyaTauMoHHbIE JOKYMEHTbI

FOCT 8.217-2003 lNocynapctBeHHas cucteMa obecneyeHns eguHCTBa mamepeHuin. TpaHcdopmatopbl Toka. MeTtoanka
NMOBEPKM

FOCT 12.2.007.0-75 Cucrtema ctangaptoB 6esonacHoctn Tpyga. Mspgenunsa anektpotexHudeckue. O6wme TpeboBaHus
6e3onacHoCTH

FOCT 12.2.007.3-75 Cuctema cTtaHgaptoB 0e3onacHOCTM Tpyda. ONEKTPOTEXHUMYECKME YCTPOWCTBA Ha HanpsbkeHue
cBbiwe 1000 B. TpeboBaHmsi 6esonacHoCTK

FOCT 12.3.019-80 Cwucrtema crtangaptoB 6GesonacHocTu Tpyga. McnbiTaHus u mamepeHusa anektpuyeckue. O6wme
TpeboBaHuMsa 6e3onacHOCTH
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FOCT 15.001-88 Cuctema pa3paboTkum M MOCTAHOBKM MPOAYKLUMU Ha Npom3BOACTBO. [Mpoaykumsi npou3BOOCTBEHHO-

TEXHWYECKOro HazHaveHusl

13 B Poccuiickon ®epepauumn pencteyer [TOCT P 15.301-2016 "Cuctema paspaboTku M MNOCTaBKM MPOAYKLMWU Ha
npomn3BoAcTBo. [poayKLmMsa Npon3BOACTBEHHOIO Ha3HadeHus. Nopsaok paspaboTkm U NOCTaBKM MPOAYKLIMU Ha NPOM3BOACTBO".

FOCT 15.309-98 Cuctema pa3paboTku 1 MOCTAHOBKU NPOAYKLUN HA NPOU3BOACTBO. VCMbITaHUst n NpMemMKa BbiMyckaeMon
npogykunn. OCHOBHbIE MOMOXEHUSI

[OCT 27.003-90 HapexHocTb B TexHuke. CocTas 1 obLiue npasuna 3agaHus TpebosaHuini No HagexHocTm L

1} 3ameHeH Ha [OCT 27.003-2016.

[OCT 403-73 AnnapaTtbl anekTpuyeckse Ha HanpsbkeHne o 1000 B. [donycTtumble TemnepaTtypbl HarpeBa u4acTen

annapatoB

FOCT 1516.2-97 3nekTpoobopyaoBaHMe U 3NEKTPOYCTAHOBKM NEPEMEHHOIO Toka Ha HanpsbkeHue 3 kB u Bbiwe. O6wme
METOZAb! UCTIbITAHUI 3NEKTPUYECKON NMPOYHOCTU U30NSILUK

TOCT 1516.3-96 OnekTpoobopynoBaHME MNEepPEMEHHOrO ToKa Ha Hanpsbkenuss ot 1 pgo 750 kB. TpeboBaHusa K

SJ'IeKTpVILIeCKOIZ NPOYHOCTU n3onauummn

[OCT 2933-83 Annaparthl aNeKTpU4eckme HU3KoBOMbTHbIE. MeToabl UCTbITaHW 2}

2) B Poccuiickoit denepaumn gencteyet COCT 2933-83.

[OCT 3484.1-88 TpaHcdopmaTtopbl cunoBble. MeTogbl 9NeKTPOMarHUTHbIX MCMbITAHWI
[OCT 3484.5-88 TpaHcdhopmaTopbl cunoBble. cnbiTaHus 6akoB Ha repMEeTUYHOCTb
[OCT 6581-75 Martepuanbl anekTpon3onsaLMOHHbIE Xuakne. MeTogbl SNeKTpu4ecKnx NcnbiTaHum

[OCT 8024-90 Annapatbl 1 3NeKTpOTEXHNYECKMEe YCTPOMUCTBA NepeMeHHOro Toka Ha HanpsikeHune cebiwe 1000 B. Hopmbl
Harpesa Npv NPOJOIMKUTENBHOM peXnme paboTbl U METOAbI UCMbITAHWUIA

[OCT 8865-93 Cuctembl anektpmnyeckon nsonsaummn. OueHka HarpeBo-CTONMKOCTM M Knaccudmkauns

FOCT 9920-89 (M3K 694-80, M3K 815-86) OnekTpoycTaHOBKM NepeMeHHOro Toka Ha HanpsbkeHue ot 3 go 750 kB. OnuHa
NyTN YTEYKM BHELUHEN N30NSLMM

[OCT 10434-82 CoeauHeHus KOHTaKTHble anekTpuyeckune. Knaccudukauus. Obme texHmdeckue TpebosaHms

FOCT 14192-96 MapkupoBka rpy3os

FOCT 14254-2015 (MOK 529-89) CteneHu 3awwmThbl, obecnevnaemble obonodkamu (Kog, IP)

FOCT 15150-69 MawwuHbl, npubopbl 1 gpyrme TexHudeckue magenus. NcnonHeHnss ana pasnuyHbIX KIMMaTUYEeCKUX
parioHoB. KaTteropuu, ycnoBusi 3KcnnyaTauuu, XpaHEHWs W TPaHCMNOPTUPOBAHUSA B 4acTW BO3OEWCTBUS KIUMATUYECKUX

aKTOpOB BHELLUHEN cpeabl

FOCT 15543.1-89 Wspenua anektpotexHudeckue. Ob6wme TpeboBaHUsA B 4YaCcTU CTOMKOCTU K KITMMaTUYECKUM BHELLUHUM

BO30EVICTBYIOLMM (haKTopam
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FOCT 15963-79 U3nenus anekTpoTeXHUYECcKne ans panoHOB C TponMyeckum knnmartomM. Obuime TexHnyeckne TpeboBaHus
1 MeToAbl UCMbITaHUN

[OCT 16504-81 Cucrtema rocydapCTBEHHbIX MCMbITaHUMA MNPOAYKUMW. WCMbITaHUA M KOHTPOMb KadecTBa MNPOAYKUMM.
OCHOBHbIE TEPMUHBI 1 OnNpeaeneHns

[OCT 16962.1-89 (MOK 68-2-1-74) Wspgenua anekTpoTexHudeckume. Metogbl MCMbITAHMM Ha YCTOMYMMBOCTb K
KIMMaTUYECKMM BHELLHUM BO3[ENCTBYHOLLMM (hakTopam

FOCT 16962.2-90 Wapenusa anekTpoTexHuyeckne. MeToabl MCMbITAHUM Ha CTOMKOCTb K MEXaHWYeCKUM BHELUHUM
BO3AENCTBYOLWMUM hakTopam

FOCT 17516.1-90 WN3penua anektpoTexHudeckne. Obuwime TpeboBaHUA B 4acTV CTOMKOCTM K MEXAHUYECKMM BHELLHUM
BO34eNCTBYOLWMM hbakTopam

[OCT 18425-73 Tapa TpaHcnopTHasa HanonHeHHas. Metog ncnbiTaHua Ha yaap npu cBobogHOM NageHum

FOCT 18685-73 TpaHcchopMaTopbl TOKa U HaNpskeHusl. TepMmHbI U onpeaeneHns

FOCT 19880-74 3nekTpoTexHuka. OCHOBHbIE MOHATUSA. TepMUHbI 1 onpeaeneHns 3}

31 B Poccuiickoii deaepauum gencteyet FOCT P 52002-2003.

[OCT 20074-83 3nekTpoobopyaoBaHne 1 3neKTpoycTaHOBKU. MeTo 3MepeHns xapakTepucTVK YacTUYHbIX paspaaos 4

41 B Poccuiickoin depepaummn gencteyet FOCT P 55191-2012.

FOCT 21130-75 M3nenusa anekTpoTexHUYeckne. 3axXmMbl 3a3eMndaoLlme n 3Hakn 3asemMneHnsi. KoHCTpyKuusa 1 pasmepsl
[OCT 21242-75 BbIBOAbI KOHTAKTHbIE 3NEKTPOTEXHUYECKUX YCTPOWUCTB Mockune u wrbipesble. OCHOBHbIE pa3mepbl

[OCT 23216-78 W3pgenuns anekTpoTexHWYeckme. XpaHeHue, TPaHCMopTMpOBaHWE, BpPeMeHHas NPOTUBOKOPPO3MOHHAas
3awumTa, ynakoska. O6Lme TpeboBaHMA N METOABI UCTIbITAHUI

FOCT 32144-2013 Onektpuyeckas aHeprmus. COBMECTUMOCTb TEXHUYECKNX CPEACTB aNeKTpoMarHuTHasa. HopMbl kadecTBa
3MEeKTPUYECKOW SHEPTUM B CUCTEMAX SNEKTPOCHabXeHUs1 obLuero HazHa4YeHns

MpumeyaHue - Mpu NonNb3oBaHWM HACTOALIMM CTaHAapPTOM LienecoobpasHo NPoBepUTL OENCTBUE CCbINOYHbBIX CTaH4apToB
B MH(POpMaLMOHHON cucTeme obLLero nonb3oBaHWs - Ha oduumnaneHoMm canTe PegepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynMpoBaHuio 1 MeTponornm B cetu WHTEepHeT unu no exerogHomy WHAOpMaLMOoHHOMY ykasaTenio "HauuoHanbHble
cTaHgapThl", KOTOpbIA OMybnukoBaH MO COCTOSHUIO Ha 1 gHBapA Tekywero roga, U MO BbiMyCckaM eXeMecsa4yHOro
MHOPMaLMOHHOrO ykasaTtens "HaumoHanbHble cTaHaapTbl" 3a Tekywmin rog. Ecnn ccbinoyHbin cTaHaapT 3aMeHeH (M3MEHEH),
TO NPV NOMb30BaHMN HACTOSLLMM CTaHAApPTOM crneayeT pyKOBOACTBOBATHCS 3aMeEHSOWMM (M3MEeHEHHbIM) cTaHaapToM. Ecnm
CCbIMOYHbIA CTaHAapT OTMeHeH 6e3 3aMeHbl, TO MOMOoXeHUe, B KOTOPOM JaHa CCbiflka Ha Hero, NpMMeHsIeETCA B 4acTu, He
3aTparmBatoLLen 3Ty CChISIKY.

3 TEPMUHBbI 1 ONPEAENEHUA

B HacTosiwem cTaHaapTe npumeHeHbl TepMuHbl - no TOCT 16504, FTOCT 18685, TOCT 19880, a Takke cnegytowime
TEPMUHbI C COOTBETCTBYHOLLUMMUK ONpeaeneHnsMu:

3.1 HOMMHaNbLHLIN TOK 6e3o0nacHOCTU NPUMOOpPOoB: MUHMManNbLHOE 3HadYeHWe MEePBUYHOrO ToKa TpaHcdopmartopa, npu
KOTOPOM NofHas NorpeLHocTb coctaenseT He meHee 10% npy HOMWHaNLHOW BTOPUYHOW Harpyske.
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3.2 HOMMHanbHbI KO3dhdULUMeHT Ge3onacHocTn npuGopos, K g, .. : OTHOLWEHNE HOMUHaMNBHOMO Toka Ge3onacHoCTU
nprMbopoB K HOMUHANbLHOMY MEPBUYHOMY TOKY TpaHcdopmaTtopa.

3.3 HOMMHanNbHLIN TOK NpeAenibHOW KpaTHocTU: Haubonbluee 3HayeHWe MNEPBUYHOrO Toka TpaHcdopmartopa, npu
KOTOPOM MOSIHas MOrpeLuHOCTb MPU HOMUHArNbHOW BTOPUYHOW Harpyske He MpeBbllaeT 3Ha4YeHUs, HOPMUPOBAHHOTO KI1aCCOM
TOYHOCTM.

3.4 ncnbiTaHue Ans yTBepXAeHus Tuna: Bug rocynapCTBEHHOrO METPOOrMYECKOro KOHTPOMs BHOBb pa3paboTaHHOro
TpaHcdopmaTtopa, NPOBOAMMOrO B Uensx obecrnevyeHuss eouHCTBA M3MEPEHWUR, YTBEPXAEHUS Tuna TpaHcdopmartopa U

3aHeceHus ero B [0cyqapCTBEHHbI PEECTP CPEACTB U3MEPEHUIA.

3.5 ponyckaemas oGnacTtb norpewHocten: Ob6nacTb, 3a npefenbl KOTOPOW He [OOMKHbl BbIXOOUTb MOrPELIHOCTU
TpaHcdhopmartopa.

3.6 HomuHanbHoe gaBneHue: [laBneHve, NpUBEAEHHOE K CTaHOAPTHLIM aTMOCMEpPHBIM YCNoBUSIM (TemnepaTypa nioc
20°C, pasnenue 101,3 kla), 4o KOTOpPOro TpaHcopMaTop 3anosHAETCA nepes BBOAOM B aKCNyaTauuio.

3.7 paBneHue curHanusauuu: [aBneHune, NpuBeAEHHOE K CTaHAAPTHLIM aTMOC(EPHBLIM YCNOBUAM (TeMnepartypa nioc
20°C, pasnexue 101,3 kla), npn KOTOPOM MOXET ObITb NOAAH NPegoCTEPEratoLLNn CUrHan.

3.8 MuHMmanbHoe paboyvee pAaBneHuwe: [laBneHve, MNpUBEAEHHOE K CTaHOAPTHbIM aTMOCKEPHBIM  YCIOBUSM
(temnepatypa nnoc 20°C, pasneHue 101,3 «klla), npu KOTOPOM M Bbille KOTOPOro COXPaHAKTCA HOPMUPOBAHHLIE

XapaKTEPUCTUKN SNEKTPUYECKON NPOYHOCTM N30NSLUM TpaHcopmaTopa.

4 KINACCUNOUKALINA

4.1 TpaHcdhopmaTopbl Noapa3AensoT No crefyoWMM OCHOBHbIM NpU3HaKaMm:
4.1.1 Mo poay ycCTaHOBKM (KaTeropmm pasmeLleHms u Knumatndeckomy ncnonHenuto) - no FOCT 15150.

Mpu pasMelleHun TpaHCGOPMATOPOB BHYTPM OBOMOYEK KOMMIEKTHbIX W3AENUin KaTeropum pasmMeLieHust OOSKHbI
COOTBETCTBOBATb YKa3aHHbIM B Tabnuue 1.

Tabnuua 1 - KaTeropuu pasmelleHns TpaHCcopMaTopoB, YCTaHOBIEHHbBIX BHYTPU 060MoYek KOMNNEKTHbIX U3aenui

XapakTtepucTuka cpefpbl BHyTpU Kateropusa pasmelleHunst komnnektHoro nagenusa no FOCT 15150
060Mn0oYKM

1 2 3 4 5
lasoBas cpena, u3onupoBaHHas OT - - 4 - -
Hapy)XHOro BO3ayxa, Uiu xuakas
cpena
a3oBas cpefa, He M3oNMpPOBaHHasa oT 2 2vnmn 2.1 3 4 5vunn 5.1
Hapy»XHOro Bo3agyxa

4.1.2 Mo NpuHUMNY KOHCTPYKLMU: OMOPHLIE, MPOXOAHLIE, LUNHHBbIE, BCTPOEHHbIE, Pa3beMHBIE.

[lonyckaeTtcsl coveTaHne B KOHCTPYKLMK TpaHC(opMaTopa HECKONMbKUX NEPEYMCIIEHHbIX NMPU3HAKOB, a Takke creuuarbHoe
KOHCTPYKTVMBHOE WUCMOSHEHME.

4.1.3 Mo Buay unsonauuun: ¢ nuTon mnsondumen, ¢ ¢apcopoBON MOKPLILLKOW, B MSACTMacCoOBOM Kopnyce, C TBepAow
nsonsaumen (kpome dapcdopoBo M NUTON) WM C MONIMMEPHON MOKPbLILWKOW, MaCIOHAMNOMHEHHbIE, Ta30HaMNOMHEHHbIE,
GecKopnycHbIe.

4.1.4 INo yncny cTyneHemn TpaHcopMauun: OAHOCTYNeHYaTble, KackagHble.

4.1.5 Mo yncny BTOPUYHbIX 0BMOTOK: C OAHON BTOPUYHON OOMOTKON, C HECKOMNBbKMMU BTOPUYHBIMU OOMOTKaMMU.
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4.1.6 Mo Ha3Ha4YeHNIo BTOPUYHBLIX OBMOTOK: Anst M3MEepeHus, Ans ydeTa, Ans sawmteill | Ana nsmepenns u sawmTbl, Ans
paboTbl C HOPMUPOBAHHOW TOYHOCTBLIO B MEPEXOAHbLIX PEXUMAX.

13 3peck n panee nopg cnoeoMm "salmTa” NoApPasyMeBaloTCs 3alluTa, aBToMaTuKa, yrpaseHne 1 curHanusawums.

4.1.7 To uucny koaduumeHToB TpaHcdopmauuun: ¢ ogHUM KO3I(MUUMEHTOM TpaHcdopMauuu, C HECKONbKUMU
KoachpuumeHTamm TpaHcopmaumm, nonyvyaembiMy NyTEM U3MEHEHUST YMCNa BUTKOB NEPBUYHON UMW/U BTOPUYHON OOMOTKM, a
TaKkKe NyTeM MPUMEHEHUSI HECKOMBbKUX BTOPUYHBLIX OOMOTOK C pasfuMYHbIMW YMCIIaMU BUTKOB, COOTBETCTBYIOLLUX Pa3MMYHbIM
3Ha4YeHUAM HOMUHANbLHOIO NEPBUYHOIO U BTOPUYHOIO TOKA.

4.1.8 MNMpusHakn no 4.1.2, 4.1.3, 4.1.4, 4.1.6 n nx o603Ha4YeHnsi npnBeaeHbl B Tabnuuax 2-4.

Tabnuua 2 - O603Ha4eHe TpaHCcHOPMaTOPOB MO TUMY KOHCTPYKLIMK

KoHCTpyKTMBHOE ucnonHeHve TpaHcdopMaTopa YcnoBHoe 0603HayeHne
OnopHbIn 0]
MpoxogHon M
LUnHHBIN 1]
BcTpoeHHbIn B
PazbeMHbIn P
OpaHocTyneHyarbIn -
KackagHbin K

Tabnuua 3 - O6o3HaveHne TpaHchopMaTopOB NO BMAY U30MNALUN

Bua naonaumn YcnoBHoe 0603Ha4YeHne
C dapdopoBON NOKPbLILLKON (0]
C TBEPOON 1 BO3OYLUHOW M30NALMNEN, C MOSIMMEPHON MOKPbLILLKOW -
MacnoHanonHeHHble M
a3oHanonHeHHbIe r
Jlntaqa J1
B nnactmaccoBom kopnyce Mn

Tabnuua 4 - O6o3Ha4yeHne TpaHchopMaToOpOB MO Ha3HAYEHUIO BTOPUYHBLIX OOMOTOK

HasHauyeHue BTOpUYHON 06MOTKM TpaHchopMaTopa YcnoBHoe 0003Ha4YeHne
[na namepexni YKasbIBaloT Krnacc TOYHOCTH
[Ons yyeta YKasbIBaloT KflacC TOYHOCTH
Ons sawmtbl L) To xe
[na namepexnii n 3awmThbl To xe

13 3peck n panee nog cnosom "sawmTa” NoApPasyMeBaloTCa 3alyuTa, aBToMaThka, yrpasieHne n curHanusaLms.

5 OCHOBHbBIE NMAPAMETPbI

5.1 HommHanbHbIe NnapamMeTpbl TpaHcdopmaTopa:

- HOMUHarbHOe HanpskeHue - Ly . (KpOMe BCTPOEHHbIX TpaHc(opMaTopoB);
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- HOMUHATbHBIA NEPBUYHBIA TOK = g ;
- HOMUHATbHBIA BTOPUYHBINA TOK = {9500 ;

- HOMVHanbHbIN KO3EULIMEHT TpaHCAOPMALIMN OBMOTOK # gy , ONPEAENSEMbIN NO DOPMYNE

= . 1
MHom fzmm ; (1)

- HOMWHanbHas BTOPUYHASH HArPy3Ka 3 pe C KOIMPULIMEHTOM MOLLHOCTU Cos ip9=1 unn cos ipy=0,8 (nonyckaercs

0603HaYEHNE HOMUHATBHOW BTOPUYHOW HArPY3KN &5 o ).

CoOTBeTCTBYIOLLME 3HAYEHUS HOMUHATBHOW BTOPUYHOI HArpyskn Zoy-. , OM, onpeaensiot no copmyrne

Ry
Zosm =~ )

2HOM

- KIflacc TOYHOCTHM (4ns TpaHcdopmaTopa C O4HON BTOPUYHOM OOMOTKONM) Mnn BTOPUYHBIX 0BMOTOK (4n1s TpaHcdopmaTopa
C HECKOIbKMMMW BTOPUYHBLIMU OOMOTKaMu);

- HOMUHanbHaa npenernbHaa KpaTtHOCTb BTOpMLIHOVI 0BMOTKM, npe,u,HasHaquHoﬁ OnA 3alnTbl, KI-I]:IH;

- HOMWHArbHbIA KO3 dULMEHT B6e30nacHOCTM NPNOOPOB BTOPUYHOM OOMOTKU, NpeaHasHaYeHHOW AN U3MepeHus u aons
yyeta, KEuum

- HOMUHarbHas YacToTa ., , PaBHas 50 unu 60 My, KayecTBo HanpspkeHus cetvt - no FOCT 32144.

5.2 3HayeHNsi OCHOBHbIX NMapaMeTpoB criedyeT BbloupaTtb M3 NpuBeAeHHbIX B Tabnuue 5.

Tabnuua 5 - 3HayeHns1 OCHOBHbIX NapamMeTpoB TpaHcopMaTopoB

HaumeHoBaHue napameTpa 3HaueHne
1 HomunHanbHoe HanpsbkeHue TpaHcdhopmaTopa 0,66; 3; 6; 10; 15; 20; 24; 27; 35; 110; 150; 220; 330;
U o » KB 500; 750
2 Hanbonbluee paboyee HanpsixeHne L.z, kB Ans HomrHaneHoro HanpsixeHus 0,66 kB - 0,72; ans

3 kB n Bbiwe - no [OCT 1516.3

3 HomuHanbHbIN NepBUYHLIN TOK TpaHcdopmaTtopa 1; 5; 10; 15; 20; 30; 40; 50; 75; 80; 100; 150; 200;
Hepar » A 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

4 HOMUHanbHbIA BTOPUYHBIA TOK fapme , A 1,2;5
5 HanBonbLumii paboumnin nepBuYHbIi ToK IIKP, A Cm. 1abnmuy 11
6 HoMMHanbHas BTOpUYHAs Harpy3Kka S C 0,5;1,2;2,5, 5

KO3 PUUMEHTOM MOLLHOCTU cos (g =1, B-A 2)

7 HomuHanbHasi BTOpUYHasH HAarpy3ka s3ggm C 3; 5;10; 15; 20; 25; 30; 40; 50; 60; 75; 100
WHAYKTUBHO-aKTUBHBIM KOI(ULIMEHTOM MOLLHOCTH
cospy = 0,8, B-AZ)
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8 Knacc TouHOCTM TpaHcdopmaTopa Unv BTOPUYHOM
0o6MOTKM:

AN u3MepeHun, Ans yyeta, Ans uaMepeHui u
3aWmThl

Ond 3aWmThl

9 HomwnHanbHas npegenbHas KpaTHOCTb BTOPUYHbIX
0BMOTOK NS 3aLWNTbl A

10 HomuHanbHbIN KO3 urumeHT 6esonacHoCTH
NPUBOPOB K Fyna » BTOPUYHBIX OBMOTOK Anst
n3MepeHuni

0,1;0,2; 0,2S3):0,5;: 0,5831:1: 3: 5; 10

5P; 10P
OT508030%

YcTaHaBnuBatoT B OKYMEHTaLUN Ha
TpaHcdopmaTopbl KOHKPETHLIX TUMOB. He
yCcTaHaBnMBaloT ANl BTOPUYHbLIX OGMOTOK Ans
N3MEepPEHNI 1 3aLLunThbI

AEeCATUYHOIO YMHOXEHNA Unn ,CI,pOGVI.

KnaccaM TOYHOCTW.

yCTaHaBnmBaTtb Apyrme sHa4eHua.

1} OonyckaeTtca nepBuyHbIN TOK BbIGMpaTh 13 psaaa 10-12,5-15-20-25-30-40-50-60-75 A, a Takxe U3 nx

2) Insa naHHoro TpaHcdopmatopa npu YCroBuUm, YTO OAHO U3 3HAYEHWUI HOMUHATBHON BTOPUYHOM HarpysKku

CTaHAapTHOE M OTHOCUTCA K CTAHAAPTHOMY Kraccy TOYHOCTU, AOMYCKaloTCs ApYrMe HOMUHASbHbIE 3HAaYEeHWS
BTOPWUYHON Harpy3ku, KOTopble MOryT ObITb HECTAHAAPTHLIMM 3HAYEHWSIMU, HO OTHOCSLLMMUCS K PYIUM

3) Knaccbl TouHocTM 0,2S 1 0,5S npegHasHadeHbl 4 KOMMEPUECKOro yyYeTa arneKTPO3Hepruu.

4) Mo Tpe6oBaHNO NOTPEBUTENS B OKYMEHTALMI HA TPAHCAOPMAaTOPbl KOHKPETHBIX TUMOB AOMYyCKaeTcs

5.3 YcnoBHOoe o603HaveHune TpaHccopmaTopa
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T X X X-X X-X-XX-XX XX

KnumaTu4eckose WCNonHEHKE 1 KETE:IT.IF!I:‘IH
paameweruwa no MOCT 15150

HoMUWHaNBHEIA BTOPHMHBIA TOK, A (MW HANWYKI
¥ TpaHcthopmMaTtopa HeCKONBKMX BTOPUYHBIX TOKOB
YKE3LIBAKOT BCE 3HA4EHWA Yepes Tvpe)

HoMWHANEHBIA NEPBUYHLIKM TOK, A (NPK HANWYKK
¥ TPAHCPOPMATOPRA HECKONBKME NePRMYHLIX TOKDE
YKAIBIBAOT BCE 3HAYEHWR Yapes TUpe)

Knacc TowHooTr (NpY Hanwbwy y TpadcdopMmaropa
HECKOMLEWX BTOPMYHBIX OOMOTOK yKa2LIBAIOT KNacs
TOYHOCTH KE#O0R M3 HUX B Brae gpobu)

KDHCIFF}I'K'IHHHhIﬁ HE[:IHEH[ HCNONHEHKWA, el nx
HECKONLKD (apabokve unu puMmckKe undpil)

KaTeropus B 3aBMCMMOCTH OT ONMHE! NYTH YTEHKK
BHELWHER naonalmid no MOCT 9920 (ronsko AnA
TpaHChOPMATOROR KATEMOPUK pasmellaHus 1)

HoMuHaneHoe HanpaxeHue, KB

M (Tonbko 4Ns MOgepHU3WDOBAHHLIX M3NenMid)

Qbo3HaveHMe No Tabnuue 3

ObosHaveHwe no Tabnuue 2

OBo3HaveHWe TpaHohopMmaTopa

I'IpmmeanVle 1-B OOKyMEeHTauunm Ha TpchcbopmaTopbl KOHKPETHbIX TUNOB B 0003Ha4YeHnn [onyckaeTca NpUMeHATb
AOMONMHUTENbHbIE UMW UCKMOYaTb OTAEeNbHbIE AaHHble Ansi 0003HaYeHNs 0CODEHHOCTEN KOHKPETHOIo TpchcbopmaTopa.

MpumeyaHne 2 - JleBas OykBeHHas 4acTb OOO3HAYEeHWs] NPEACTaBMsET TuUn (Ceputo), COBOKYMHOCTb OYKBEHHOW U
LMcpOBON HYacTen - TUMOUCNOSNHEHME.

Mpumeyanme 3 - [N BCTPOEHHbIX TpaHCOPMaTOpPOB AOMYCKAETCS MPUMEHEHME YNPOLLEHHOIO YCITOBHOIO 0603Ha4YeHus.

Mpumep ycrnoBHOro 0603Ha4YeHUs ONOPHOro TpaHcdopMaTopa Toka C NMUTON U3onAuMen Ha HoOMUHanNbLHoe HanpsxeHne 35
kB, kateropuw Il no AnnHe NyTN yTeYKN BHELLUHEN M30NALMK, C BTOPUYHBIMU 0BMOTKamu knaccos TodHocth 0,5S (ogHa) n 10P
(Tpu), Ha HOMUHanbHBIN NepBUYHbIA Tok 2000 A, HOMMHanMbHLIN BTOPWYHLIN TOK 1 A, KnuMmartudeckoro ucnonHeHns YXII,

kateropun pasmewenns 1: TOJS1-35-l1-0,56S/10P/10P/10P-2000/1YXJ11.

6 TEXHWYECKWE TPEBOBAHUA

6.1 TpchcbopmaTopbl cnegyet narotaenmeaTtb B COOTBETCTBUM C TpeGOBaHI/IFlMI/I HacTodllero craHgapta U JOKyMeHTaunun
Ha TpaHC(*)OpMaTOpr KOHKPETHbIX TUNOB MO pa6oq|/|M vYepTexam, yTBepXaeHHbIM B YCTAHOBJIEHHOM MOpALKe.

I'Iepequb AONONHUTENbHbLIX CNpPpaBOYHbIX AAHHbIX O51A TpchcbopmaTopOB, KOTOpble Nno Tpe6OBaHI/IlO 3akKas34uka cnegyert
npmnBoAnTb B VIH(.bOpMaLLI/IOHHbIX MaTepuanax, ykaiaH B NpuioxxeHun A.

6.2 O6wme TpeboBaHUA

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

FOCT 7746-2015 TpaHcdopmaTtopbl Toka. ObLumne TexHuyeckne ycrosums Ctpanuua 10
FOCT om 23 utoHs 2016 2. Ne 7746-2015

6.2.1 TpaHccopmaTopbl criegyeT M3roTaBnvBaTbh B KiMmatudeckux mcnonHeHuax no FOCT 15150 n [OCT 15543.1.
Kateropun pasmeweHus - no F[OCT 15150.

Onsa TpaHcdhopmaTopos kateropun pasmelleHns 4 no FTOCT 15150 knumaTnyeckoe UCnonHeHne n kateropus - YXI4 nnn
04.

TpeboBaHMsA B 4acTu CTOMKOCTU K KNMMMATUYECKMM BHELLHUM BO3dencTBYoWwmnM aktopam - no FOCT 15543.1.

6.2.2 TpaHcdopmaTopbl A0MKHbI ObITb NpegHasHadeHbl Ana paboTbl Ha BbicoTe o 1000 M Hag ypoBHeEM Mops, 3a
WCKITI0OYEHMEM TPaHCOPMAaTOpPOB Ha HOMUHaNbHoe HanpshkeHne 750 kB, koTopble AOMKHbI ObITb NpegHasHa4YeHbl Ans padoThbl
Ha BbicoTe go 500 m. [JonyckaeTca No cornacoBaHulo Mexay noTpebutenem u U3roToBUTENEM BbiNyckaTb TpaHcchopMaTopbl
Ans paboTbl Ha BbicoTe cBbiwe 1000 m.

6.2.3 YCTOMYMBOCTb TpaHCHOPMATOPOB K BO3AEWCTBUIO MeXaHMYecknx akTopoB BHelwwHen cpeabl - no [OCT 17516.1.
Mpynny mexaHnyeckoro ucnonHeHmnst no FOCT 17516.1 ycTaHaBNuBalOT B AOKYMEHTaAUMW Ha TpaHCcopMaTopbl KOHKPETHbLIX
TUMOB.

TpaHcdopmatopbl kateropum pasmeLteHns 1 4OMmKHbI BbITb paccyMTaHbl HA CYMMapHY0 MEXaHUYECKYH0 Harpysky OT BeTpa
ckopocTbto 40 m/c 6e3 rornoneaa, Ha CyMMapHy0 MeXaHUYeCcKyro Harpy3ky oT BeTpa CkopocTbio 15 m/c ¢ rononegom, rononega
C TOMNLWMHOM CTEeHKU Nbaa 20 MM 1 OT TSXKEHUSA NPOBOAOB HE MEHee:

- 500 H (50 krc) - ons TpaHcopMaTopoB Ha HOMUHANBHOE HanpskeHne Ao 35 KB BKNOUYNTENBLHO;

- 1000 H (100 «krc) - gnsa TpaHcopMaTopoB Ha HOMUHaNbHoe HanpsikeHne 110-220 kB;

- 1500 H (150 «krc) - gnsa TpaHcopMaTopoB Ha HOMUHanNbHoe HanpsikeHne 330 kB u Bbiwe.

Mpun 3TOM 3HaYEHUS UCMbITATENbHBIX CTaTUYECKUX Harpy30K JOMKHbI COCTaBNATh:

- 1250 H (125 «krc) - ans TpaHcopMaTopoB Ha HOMUHarbHOe HanpsikeHne o 35 KB BKMOUNTENBLHO;

- 2000 H (200 «krc) - gns TpaHcopMaTopoB Ha HOMUHaNbHoe HanpsikeHne 110-220 kB;

- 2500 H (250 «krc) - ans TpaHcopMaTopoB Ha HOMUHanNbHoe HanpsikeHne 330 kB m Bbiwwe.

3HauyeHns McnbITaTeNbHbIX CTAaTUHECKNX HArpy30K yYMThIBAKOT BO3HMKAKOLLME SKCTPEMAnbHbIE AVHAMUYECKNE Harpys3ku Ha
KOHTAaKTHbIX BbIBOAAX TpaHcdopMatopa, HanpuMmep NMpu TOKax KOPOTKOro 3amblkaHus, He npesblwawwme bonee yem B 1,4

pasa ncnblTatelibHble CTaTu4eCKmne Harpy3sku.

6.2.4 Pabouyee nonoxeHne TpaHcHOPMATOPOB B MNPOCTPAHCTBE [OOIMKHO ObiTb YKa3aHO B [OOKYMEHTauum Ha
TpaHcopMaTopbl KOHKPETHbIX TUMOB.

6.3 Tpe6oBaHUA K U30NALMUN

6.3.1 M3onsaums nepBnYHO 06MOTKM (NEPBUYHON Lienu) TpaHCOpMaTOpPOB HA HOMUHAIbHbIE HanpshkeHus oT 3 ao 750 kB
BKITOUMTENBHO JOMKHA COOTBETCTBOBATh TpeboaHmnsm [OCT 1516.3.

K wunsonauumn I'IepBI/I‘-IHOI;I obmoTKM (I'IepBVNHOPI Ll,el'll/l) MacCIoHanosIHeHHbIX Tpchd)opmaTopOB Ha HOMUHalbHOE
Hanps>xeHne 330 kB n Bbiwe No coOrnacoBaHUKO mexay I'IOTpe6I/ITeJ'IeM n n3rotoBUTernieM p[onyckaetcqa npeabdaBrieHne
TDEGOBaHVIIZ no BO34ENCTBUIO Cpe3aHHOro rpo3oBOro 1 MHOINOKpaTHbIX CPEe3aHHbIX MMNYIbCOB.

M3onsumsa nepBuyHON OBMOTKM (MEpBUMYHON LEenu) TpaHcopmMaTopoB Ha HOMUHanbHoOe HanpshkeHue 0,66 kB pomkHa
BblOepXXMBaTb BO3OENCTBME MUCMbITaTeNbHOro HanpsxeHns 3 kKB wactoton 50 My B Te4eHne 1 MuH.

ﬂOI’IOJ‘IHI/ITeJ'IbeIe Tpe6OBaHI/I9| K nsonauunm Tpchd)opmaTopOB KaTeFOpVII7| pas3melleHnaA 2 n 5, umerownx CO6CTB€HHyI0
nepBUYHYIO 06MOTKy, onpegendemMblie KOoHOeHcauuen snarm (BblﬂaﬂeHMeM pOCbI), N annHa nytm yTeykum BHELLUHEN M3onsaumm
OOIMKHbI ObITb YKa3aHbl B JOKYMEeHTauumn Ha TpaHC(*)OpMaTOpr KOHKPETHbIX TUMNOB.
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6.3.2 [Ina TpaHcdopmaTopoB kateropum pasmelteHus 1 no FOCT 15150 gnvHa nyTu yTeukn BHeLwwHen nsonauum no FOCT
9920 pomkHa ObITb YCTaHOBMNEHA B AOKYMEHTaLUN HA TpaHCOPMaTopbl KOHKPETHBIX TUMOB.

6.3.3 MexaycekunoHHas Mu30omnsaumsi CEeKUMA MNEPBUYHBLIX U BTOPUYHBIX OOMOTOK, MpegHasHayYeHHbIX Ansi U3MEHEHWUs
KoahdmumeHTa TpaHcdhopmMaunum TpaHCOPMaTopOB, AOMMKHA BblAepXMBaTbh B TeyeHne 1 MWH BO3OENCTBME UCMbITATENbHOMO
HanpsikeHus 3 kB vactoTtom 50 My,

6.3.4 M3onauusa BTOPUYHbLIX 0OMOTOK TpaHCopMaTOpOB OTHOCUTENLHO 3a3eMIEHHbIX YacTel, a ansa TpaHcdopMaTopoB ¢
HECKOMNbKUMW BTOPUYHBLIMY OBMOTKaMU Takke OTHOCUTENbHO APYr Apyra, AOMKHa BblAepXusaTthk B TedeHne 1 MyUH Bo3gerncTene
ucnblTatenbHoro Hanpskenus 3 kB yactorton 50 My,

6.3.5 Vsonauua nepsu4HOM OOMOTKM TpaHccopmaTopoB, paboTarowmx npu M3ObITOYHOM OaBAEHMU rasa, AofkHa B

&
TeyeHne 45 MuH BblAEepXnBaTb BO3gencTeme HanpsaXeHua, paBHOro 1,1 ;Kp, npun n36bITOMHOM JaBreHuu rasa, paBHOM HyNIO,

rae pr - HaubonbLlee paboyee HanpsKeHne.

6.3.6 Jonyckaemoe MakCMManbHOe 3Ha4YeHWe Kaxyllerocd 3apsiia HeOQHOKPATHO BO3HMKAKLIMX YaCTUYHbIX paspsgoB
M30M5UMM NEPBUYHOM OOMOTKM TpaHCOPMATOPOB Ha HOMMUHANbHOE HanpsbkeHne 3 kB u Bblwe Ansa TpaHcopmaTopoB,
TPeOyLWNX NPOBEPKN YPOBHA HEOAHOKPATHO BO3HMKAOLMX YacTM4YHbIX pa3pagos no FOCT 1516.3, AOMKHO COOTBETCTBOBATbL
npvBeAeHHbIM B Tabnuue 6.

Tabnuua 6 - 3HadyeHre KaxyLerocs 3apsiaa YacTUYHbIX paspsaaoB

HanpsikeHne namepeHus [onyckaemoe MakcumarnbHOe 3Ha4YeHMe KaxyLerocs 3apsiia Heo4HOKpaTHO
XapaKTepUCTUK YaCTUYHbIX BO3HMKAOLMX YaCTUYHbIX pa3psaos, NnKn, ans nsonauyum
pa3psiaos
YKnokon [asoBon Teepaomn
UH.}:I 10 10 20
1,1
-3

MpumeyaHue - [a30Bas He pacnpoCTpaHAETCs Ha TpaHCOPMaTopbl C BO3AYLLUHOM usonsumen, ceo6oaHo
coobLaloLLEenCcs C Hapy>KHbIM BO34YXOM.

TaHreHC yrna [OUANEeKTPUYecKMX MNoTepb KOHOEHCATOPHOW OyMaXKHO-MAcnsHOM U30MSLMU  MEPBUYHON  OOMOTKM

UI-[.p

TpaHcdopmaTtopoB npu Temnepatype (25+10)°C n HanpspkeHun He gomkeH npesblwatb 0,0035, a ero npupocT B

-

050k Unyp
AnanasoHe HanpshKeHun ot ~ Oo = He gormkeH npesbiwartb 0,0003.

RERRRN -

6.3.7 MexayButkoBasi usonsiumsi oOMOTOK TpaHcdopmaTopa AOMmKHa BblaepxuBatb 6e3 npobosi nnu noBpexaeHust B
TeyeHne 1 MUH MHOYKTMPYEMOE B HWUX HanpsbKeHWe Npu NpOTEKaHUW MO MNepPBUYHONM OBMOTKE HOMMHANBHOIO TOKa, €Cru
aMnNNUTya HanpsbkeHWst Mexay BbiBOAaMM pPa3oMKHYTOW BTOPUMYHOM OOMOTKM He npeBbliaeT 4,5 kB, nnu Toka MeHbLue
HOMWHANBHOIO, MPU KOTOPOM aMMIUTyAa HaMpsHKeHUs1 Mexay BbiIBOAaMU PasoMKHYTOW BTOPUYHON OOMOTKU AOmkHA ObITb 4,5
KB.

6.3.8 lNpy HOopManbHbIX KnNuMmaTtuydeckmnx ycrnosusx - no [OCT 15150 3Ha4yeHMe COMPOTMBMEHUS U30MSLUMU OOMOTOK
TpaHcdopMaTOpPOB AOMKHO ObiTb HE MeHee:

- 40 MOwm - onsa nepBrYHbIX 0OMOTOK TpaHCOPMaTOpPoB Ha HOMUHarbHOe HanpsihxkeHue 0,66 kB;

- 1000 MOwm - ans nepBuYHbIX OBMOTOK TpaHCHOPMaTOPOB HAa HOMUHaMbHbIE HanpsikeHus 3-35 kB;
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- 3000 MOwm - ons nepBUYHbLIX 0OMOTOK TpaHCOpMaTOPOB Ha HOMUHarbHbIE HanpskeHus 110-220 kB;

- 5000 MOwm - onst nepBUYHBLIX 0OMOTOK TpaHcopMaToOpoB Ha HOMUHarbHbIE Hanpskerus 330 kB 1 BbiLwe;
- 20 MOwm - gns BTOpMYHbLIX 0OMOTOK TpaHCHOPMaTOPOB Ha HOMUHarbHOe HanpshkeHue 0,66 kB;

- 50 MOwm - gnsa BTOpMYHbIX OOMOTOK TpaHCHOPMATOPOB HA HOMUHANbHbIE HanpsbkeHst 3 KB 1 BobiLLe.

6.3.9 [JuanekTpuyeckme nokasaTenu kadectBa Macna MacroHanosIHEHHbIX TpaHCHOPMaTOPOB AOSMKHbI COOTBETCTBOBATL
yKas3aHHbIM B Tabnue 7.

Tabnvua 7 - ,Ell/lSﬂeKTpI/l‘-leCKI/Ie NnoKasartesnun Kka4ecTtBa Machna

MokasaTenb kayecTBa macna HoMuHaneHoe MpenenbHO JoNyCTMMOE 3HaYeHne
HanpshkeHne nokasaTerns kayecTsa Macna
TpaHcdopmaTopos, kB
ONS 3anuBkn B nocne 3anuBku B
TpaHcdopmaTtop TpaHcgopmaTop
MpobueHoe HanpsixeHne no FTOCT [o 15 Bkntoy. 30 25
6581, kB, He meHee
[o 35 Bkntou. 35 30
110-150 60 55
220-500 65 60
750 70 65
TaHreHc yrna guanekTpn4eckux notTepb [o 220 Bkntoy. 1,5 1,7
npu 90°C no [OCT 6581, %, He Bonee
Cs. 220 0,5 0,7

6.4 MeTponorunyeckue xapakTepmcTukm

6.4.1 MeTponoruyeckne xapakTepuCTUKM CnefyeT yCTaHaBnuBaTb AN Cneaylowmux pabovmx YCrnoBuM MPUMEHEHUS]
TpaHchOopMaTopoB:

a) HOMMHanbHbI AmManasoH 4YactoT cocTtaBnger ot 99% po 101% HOMWMHANBHOW 4acToTbl ANst TpaHcopmaTopos,
npegHasHa4YeHHbIX Ons u3MepeHnss M ydeta, u ot 96% po 102% HOMMHaNbHOM 4YacToTbl ANs TPaHCHOPMAaTopOB,
npegHasHavYeHHbIX AN 3aWwuThl;

6) NepBUYHbIN TOK - B COOTBETCTBUM C 6.4.2 1 6.4.3;

B) 3Ha4YeHne BTOPUYHON Harpy3ku - B COOTBETCTBUM C 6.4.2 1 6.4.3;

r) TemnepaTypa OKpyKalollero Bosgyxa - B COOTBETCTBUM C KMMMATUYECKUM MCMONHEHWEM U KaTeropuen pasmeLleHus,
€CIN MHOE He yKas3aHOo B JOKYMEHTaL MU Ha TpaHCOopMaTopbl KOHKPETHBLIX TUMOB;

[) BbICOTa YCTaHOBKM TpaHCOpMaTopoB HaZ YpOBHEM MOpS - No 6.2.2.

6.4.2 I'Ipe,u,enbl OonycKkaemblxX I'IOFpeLLIHOCTeI7I BTOPUYHbIX 0OMOTOK ansa I/I3MepeHI/IIZ n ydyera B pa60'~IVIX ycnosuax
npumMmeHeHnAa no 6.4.1 npun yCTtaHOBUBLLUEMCA peXnmMe OO0JKHblI COOTBETCTBOBATh 3HA4YEHUAM, YKa3aHHbIM B Ta6J'IVILI,e_8.

Tabnuua 8 - MNpeaensl gonyckaeMbliX NOrPeLLHOCTEN BTOPUYHbBIX OOMOTOK AN n3sMepeHun

Knacc MepBuYHLIN TOK, % Mpenen oonyckaemMon NorpeLuHocTyn [lmanasoH BTOpMYHON
TOYHOCTM HOMMWHAaNbHOIo Harpysku, %
3Ha4YeHns HOMMWHAaNbHOro 3Ha4YeHNs
ToKoBOW, % yrnoBown
! cpag
0,1 5 10,4 15 10,45 25-100
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20 10,2 18 +0,24

100-120 10,1 15 +0,15

0,2 5 +0,75 +30 +0,9

20 +0,35 115 10,45

100-120 10,2 +10 $0,3

0,28 1 +0,75 +30 +0,9

5 +0,35 115 10,45

20 10,2 +10 $0,3

100 $0,2 +10 +0,3

120 +0,2 +10 +0,3

0,5 5 1,5 190 12,7

20 +0,75 45 +1,35

100-120 10,5 130 10,9

0,58 1 1,5 190 12,7

5 +0,75 45 +1,35

20 10,5 130 $0,9

100 +0,5 +30 +0,9

120 10,5 130 10,9

1 5 13,0 +180 15,4

20 1,5 +90 2,7

100-120 1,0 160 1,8

3 50-120 13,0 He HopmupytoT 50-100

5 15,0
10 +10

nOFpeLIJHOCTI/I He OOJXHbI BbIXOOUTb 3a npeaerbl 4OoMYyCKaeMbIX obnacren.

D,OI'IyCKaeMbIe obnactu I'IOFpeLLIHOCTeVI And pa3finyHbIX KNaccoB TOYHOCTU nNpuBeneHbl B NPUITOXEHNUN b.

Insa TpaHcdopmaTopoB ¢ knaccom TodyHoctu oT 0,1 go 1,0 u HoMuHanbHOM Harpy3kon He 6onee 30 B-A ponyckaetcst

HWKHWIA Npegen BTOPUYHON Harpyskn meHee 25% HOMWHaNbLHOW, BAMOTb A0 HYINEBOW.

B TexHuyeckn 0BOCHOBaAHHLIX Cry4vasix AOMycKaeTCs U3roToBMeHne TpaHCcOpMaTOpPOB C HMKHUM MpenerioMm BTOPUYHOM
Harpy3ku 6onee 25% HOMUHaNbLHOMN.

Mo Tpe6OBaHI/II'O 3aKa34uhka gonyckaetca unsrotoerieHume TpaHC(*)OpMaTOpOB pacwmpeHHbIM Anana3oHOM NepBUYHOIO TOKa

00 150% n 200% HOMWHaNbHOrO NEPBMYHOIO TOKa, NpeAHa3HaYEeHHbIX ANa ANMTenbHON paboThbl Npu 3TUX TOKax.

MorpelwHOCTM BTOPUYHBIX OBMOTOK ANA WM3MEpeHWn Takux TpaHchopmaTopoB OOMKHbI npu Tokax 150% u 200%
COOTBETCTBOBaTH HOpMaM Tabnuubl 8 ons 120% HOMMHANBHOIO TOKa.

6.4.3 Npepenbl gonyckaemblx NOrpeLlHOCTEN BTOPUYHBIX 0OMOTOK AN 3auTbl B paboymnx ycnoBusix npuMeHeHns no 6.4.1
Npu YyCTaHOBMBLLEMCSI PEXUME TOKa U HOMUHAINbHOW BTOPUYHOW Harpyske AOMKHbI COOTBETCTBOBATL YKasaHHbIM B Tabnuiie 9.

Tabnuua 9 - MNpeaensl gonyckaeMbIX NOrPELLHOCTEN BTOPUYHBIX OOMOTOK ANnd 3auTbl

Knacc ToyHoCTH

Mpeaen fonyckaemown NnorpeLLuHocTm

npn HOMMHaNbHOM NepPBNYHOM TOKE

npwn TOKe HOMWHAaNbHOM
npegenbHON KpaTHOCTH

ToKOBOM, Y% yrnoBoWn nonHou, %
5P +1 +60 +1,8 cpag 5
10P +3 He HopmupyloT 10
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6.4.4 [lo cornacoBaHuo Mexay |'|0Tpe6v|TeneM n wm3rotoeutenem B SKCI'IJ'IyaTaLI,VIOHHOIZ OOKyMEeHTauunm Ha
TpaHCdJOpMaTOpr OOJDKHbI ObITb YKa3aHbl 3aBUCUMOCTU ﬂOFpeLIJHOCTeI?I OT BNNAKLWNX d:)aKTOpOBZ nepBNYHOIo TOKa, BTOpI/I'-IHOIZ
Harpy3ku, 4actoTbl U TemMnepartypbl. 3aBncumocTu I'IOFpeLLIHOCTeVI OT KaXgoro sludarowero doaKTopa onpegendanT npu
HOMUHalribHOM 3Ha4YeHun BCceX OCTalrlbHbIX BITUAKOLLNX d:)aKTOpOB N C yKa3aHneM TOYHOCTU onpeneneHn4d.

6.4.5 ,D,J'Iﬂ TpchcbopmaTopOB C OTBETBNEHNAMU Ha BTOPUYHbIX obmoTKax krnacc TOYHOCTW, HOMUHalbHaA Harpyska,
HOMUHanbHaaA npenenbHaa KpaTtHOCTb U HOMUWHanNbHbIN KOSd)(*)VILI,I/IeHT Ge3onacHocTK I'IpI/I60pOB OOJDXHbI yCTaHaBnmMBaTbCA AnA
KaXgoro OTBeTBIIEHNA N YKa3bliBaTbCA B SKCI'IJ'IyaTaLLI/IOHHOIZ OOKyMeHTauunm Ha KOHerTHbIVI T™n Tpchq)opmaTopa.

6.5 3HayeHMe ToKa HaMarHM4YuBaHuA

6.5.1 Tok HamarHm4YMBaHNSA BTOPUYHBIX OOMOTOK A5 U3MEPEHUS, NOMYYEHHbIA NPU UCMbITaHWAX NO 9.8 U BblpaXKeHHbIN B
npoueHTax 3HayeHusi, pPaBHOrO MPOM3BEAEHUIO HOMMHAMBLHOIO BTOPUYHOIO TOKA Ha HOMWHAmbHbLIA  KO3hPUUMEHT
6esonacHocT Npubopos, AomkeH BbiTb He MeHee 10%.

6.5.2 ToK HamarHM4MBaHUA BTOPUYHBIX OOMOTOK ANSA 3aluThl, NOSYYEHHbIA MPU UCNbITAHUAX MO 9.8 U BblpaXKeHHbIN B
NnpoLeHTax 3Ha4YeHWs, paBHOrO HOMMWHANbHOMY TOKY MNpedernibHOM KpaTHOCTM, He [OIMKEH MNpeBblaTb 3HAYEHWIW MOSHON
NOrpeLUHOCTH, yKasaHHbIX B Tabnuue 9.

6.5.3 [lonyckaemoe 3HavyeHue Toka HaMarHM4YMBaHWUs 1 COOTBETCTBYHOLLIEE EMY PACHETHOE 3HAYEHUE HaNPSPKEHUS LOMKHbI
ObITb YCTAHOBMEHbI MPeanpUSATMEM-U3rOTOBMTENEM C y4eToMm TpeboBaHun 6.5.1, 6.5.2 1 ykasaHbl B 3KCMnnyaTaluMOHHOWN
AOKYMEHTaLUMUM Ha KOHKPETHbIE TpaHcgopmMaTopsl.

6.5.4 Vi3mepeHHble 3HaYeHMs TOKa HamarHW4MBaHUS BTOPUYHBbIX OBMOTOK AOMKHbI ObITb 3anmMcaHbl B MNacnopT Ha
KOHKPETHbIN TpaHcdopmaTop.

6.6 Tpe6oBaHUA K HarpeBy

6.6.1 lNpu NpogoomKUTENBHOM pexmnMe NpOoTEKaHUs Hambonblmnx pabounx MNepBUYHBIX TOKOB (HOMMHAmNbHbBIX TOKOB
ONUTENBHOIO pexmnma) TpaHcdopmaTtopbl (3a MCKMHYEHMEM BCTPOEHHLIX, paboTarowmx B TpaHCOPMaTOpHOM Macrne) Ha
HOMUWHanbHble HanpsbkeHus cebiwe 0,66 kKB gomkHbl cooTBeTcTBOBaThL TpeboaHuam [OCT 8024, a TpaHcdopmMaTopbl Ha
HOMUHanbHoe HanpsbkeHue 0,66 kB - TpeboBaHmam [OCT 403.

Ons TpaHcopmaTopoB, 3KCMyaTUPYEMbIX MpU TeMnepaTypax OKPYXaloLero BO3Ayxa, OTNUYAIOLLUXCA OT YKas3aHHbIX
FTOCT 15150 n FOCT 15543.1, BepxHee pabouyee 3HayeHne W/vnu acpeKkTMBHOE 3HadYeHMe TemnepaTypbl OKpyXKaloLwero
BO3yXa AOMKHbI ObITb YCTAHOBMEHbI B JOKYMEHTaLUN Ha TpaHCopMaTopbl KOHKPETHBLIX TUMOB.

[ns  BCTPOEHHbIX TpaHCOPMaToOpOB, YCTaHaBMMBaeMblX B MaclsiHble BbIKMYATENW, CUMOBblE  MachsiHble
TpaHcdopmaTopbl, aBTOTPAHCHOPMATOPbl UMM PEaKToPbl U MOrpy>KaembiX B Macro, npeaenbHO A0NyCTUMbIE MPEBbILLEHUS
Temnepatypbl Hag Temnepatyponm wmacna (90°C agns macnsHbix Bbikniodatened u 95°C  gns CUNOBbIX  MacnsHbIX
TpaHcOopMaTopOB, aBTOTPAHC(OPMATOPOB UIMN PEAKTOPOB) NPY MPOAOIDKUTENBHOM PEXMME HE LOIMKHbI NPEBbILLATh!

10°C - ans o6MOTOK;
15°C - ons MarHMTONPOBOAOB.

[na BCTpOEHHbIX TpaHcopMaTopoB Ha HOMWHarbHble nepBuYHble Toku cebiwe 10000 A npu Temnepatype macna,
oKpyxatoLlero TpaHccopmatop, Hwxke 90°C ang macnsHbix Bblknodatene m Hwke 95°C Ona cMMoBbIX MacrsiHbIX
TpaHcopMaTopoB, aBTOTPAHCOPMATOPOB WM PEeakTOpPOB OOMYCTMMblE MNPEBbILEHUS Temnepatypbl MoOryT ObiTb
COOTBETCTBEHHO YBEMUYEHbI, HO He Bonee 4yeM Ha 10°C.

MpeBbIlWeHNe TemnepaTypbl 3NEMEHTOB TPaAHCHOPMATOPOB Hah TeMMepaTypol OKpyXKalLwen cpefbl He LOIMKHO ObITb
Gonblue 3Ha4YeHU, yka3aHHbIX B Tadnutie 10.

6.6.2 [Ina TpaHccopmMaTopoB, SKCNnyaTUpyembix Npyv Temnepartype okpyxawllero Bosgyxa Bbiwe 40°C, gonyckaemble
3Ha4YeHUs1 MpPEeBbILWEHNss TemnepaTypbl, ykasaHHble B Tabmuue 10, AOmkHbl ObiTb YMEHbLUEHbl Ha pPa3HOCTb Mexay
TemnepaTtypou oKpyxatoLiero Bosgyxa npu akcnnyataumm n 40°C. MNpu Temnepartype akcnnyatauumn Hmke 40°C gonyckaemble
3Ha4YeHUs NpeBbILLEHNS TeMnepaTypbl COOTBETCTBEHHO YBENUYNBAIOTCS.
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Tabnuua 10 - MNpeBbileHe anemMeHTamMu TpaHCOpPMaTOpPOB TEMMEPATYPbI OKpYXKatoLLeln cpeabl

OneMeHT TpaHcgopmaTopa Knacc MpeBbiweHne MeTtog nameperuns
HarpeBOCTOMKOCTU MO TemnepaTtypbl nNpu
FOCT 8865 HanbonbLiem paboyem
TOKe 1 3adhPeKTUBHOM
Temnepartype
OKpY)KaloLLlero Bo3ayxa
40°C
MacnsHble TpaHcgopmaTopbI Bce knaccbl Mo TepmomeTpy unu
Tepmonape
- BEPXHUI crior macna 50
- BEPXHUI crior macna ans 55 Mo nameHeHuto
repMeTUYHOIO UCMOMNHEHUS UIK CONpPOTUBIEHNS OOMOTOK
C YCTPOWCTBOM, MOSTHOCTbIO
3aluMLIaLWmMM Macno oT
COMPUKOCHOBEHWSI C
OKpY)XaloLLMM BO3YyXOM
- BTOPUYHbIE OOMOTKM 60
- BTOPUYHbIE OOMOTKM Ang Bce knacchbl 65 Mo TepmomeTpy nnu
repMeTUYHOro UCMOMNHEHUS Tepmonape
- Opyrue metannuyeckune 65
AeTanu, KOHTaKTMpYoLLMe C
Macriom
TpaHcdhopmaTopbl C TBEPAON Y 45 Mo nameHeHuto
WK ra3oBoK usonsaunen conpoTueneHns obMoTok
NOCTOAHHOMY TOKY AfS
0BMOTOK 1 Mo
TepMOMETPY 1nu
Tepmonape ong aetanemn
- BTOPUYHbIE OOMOTKM NN A 60
MeTannuyeckue geranu,
KOHTaKTUpytoLue ¢
N30MSALMOHHBIMM MaTepmanamm
E 75
B 85
F 110
H 135
CoegnHeHune, 6ontoBoe nnn Mo TepmomeTpy unu
aHarnorm4yHoe emy coevHeHue Tepmonape
©e3 nokpbITKA
- B BO34YLLHOW cpefe 50
-8 3F, 75
- B Macne 60
C nokpbiTemM n3 cepebpa unu
HUKens
- B BO34YLLHON cpefe 75
-8 3F; 75
- B Macne 60
C nokpbITUEM 13 OroBa
- B BO3JYLLHOW cpefe 65
-8 SF4 65
- B Macrne 60

BbiBoabl 13 Meau, antoMUHNUS U

Mo TepmomeTpy unm
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nx cnnaBoB AnA coegunHeHuna C Tepmonape
BHELUHMN NPpOBOAHUNKaAMMW:

- 6e3 noKpbITUA 50

- C NOKpbITUEM M3 cepebpa, 65*
HUKENs Unu ornosa

MpumevaHus

1 - YkasaHHble Tpe6OBaHI/I9| HE pacrnpoCTpaHAKTCA Ha TpchcbopmaTopbl, pasmMellaemMmblie C BHELLHEN
CTOPOHBI |'|Od)a3H0 9KpPaHMpPOBaHHbIX TOKOMpPoOBOAOB, HO obsizaTenbHbl OnAa BBOAOB, HaXoOALUXCA BHYTPU
TOKOMpOBOAOB.

2 - BmecTo ahbdeKkTMBHON TemnepaTypbl OKpyXXatoLen cpeabl JonycKaeTcst NPUHNMMaThL BEpXHEE 3HaYeHue
TemnepaTtypbl.

* [pn HanMuMM Ha KOHTaKTHOW MOBEPXHOCTW BHELUHEro NPOBOAHUKA cepebpsaHOro nokpbITUA AoNycTuMoe
npesbllleHne TemnepaTypbl NpUHUMaloT pasHbiM 80°C.

6.6.3 Knaccbl HarpeBOCTOMKOCTU M30NSALMN OOMOTOK CyXMX TPAaHCOPMAaTOPOB AOMKHbI OblTh YKa3aHbl B JOKYMEHTaUMUW Ha
TpaHcopmMaTopbl KOHKPETHLIX TUMOB.

6.6.4 Ecnn TpaHccopmaTop, npeaHa3HayeHHbl And UCnonb3oBaHus Ha BbicoTe cBbiwe 1000 M, nogseprancs
ucnbiTaHmaM Ha BbicoTe MeHee 1000 m, To npedensl NpeBbiEHNs TEMMepaTypbl, yKkasaHHble B Tabnuie 10, AOMmKHbI BbiTb

yMeHbLUeHbl B cooTBeTcTBUM ¢ TOCT 15543.1.

6.6.5 Haubonbwune paboyne nepBUYHbIE TOKM TpaHCOpMaTopoB Ha HOMUHanbHble TokM Ao 10000 A AOMXHbI
COOTBETCTBOBATb YKka3aHHbIM B Tabnuue 11.

Tabnuua 11 - Hanbonblune pabouyne nepBrYHbIE TOKM TPAHCHOPMATOPOB

HanmeHoBaHue 3HayeHue, A
napametpa
HomuHanbHbIN 1 5 10 15 20 30 40 50 75 80 100 | 150 | 200
NEePBUYHBINA TOK ] e
HaunbonbLlumn pabouun 1 5 10 16 20 32 40 50 80 80 100 | 160 [ 200
NEPBUYHBIA TOK [ 50,

lNpodomxeHue mabnuuypsi 11

HaunmeHoBaHune 3Ha4veHue, A
napametpa
HomuHanbHbIN 300 400 500 600 750 800 1000 1200 1500
MEePBUYHBIA TOK ] e
HanbonbLumit paGounii 320 400 500 630 800 800 1000 | 1250 | 1600
NepBUYHBLIN TOK flrrp

OkoHYyaHue mabnuuybsi 11

HanmeHoBaHue 3HaueHue, A
napametpa
HoMuHanbHbIN 1600 2000 3000 4000 5000 6000 8000 10000
NEePBUYHBIN TOK ] e
HaunbonbLumnin pabouuii 1600 2000 3200 4000 5000 6300 8000 10000
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NEPBUYHBIA TOK [0, | | | | | | | | |

[nsa TpaHchopmaTopoB C HOMUHAMNBHBIMU NEPBUYHBIMU TOKaMU, HE yKa3aHHbIMW B Tabnuue 11, HambonbLumii pabounii Tok
OOIKeH ObITb YKa3aH B OKYMEHTaUMUW Ha N30envs 1 NpuBedeH B 3KCMyaTalMOHHON JOKYMEHTaLMK.

B MHorogmanasoHHOM TpaHcdopmaTope Hanbonblumnii pabounii NEPBUYHbLIN TOK [OMKEH COOTBETCTBOBATL HaMbonbLIEMY
U HaMMEHbLUEMY 3HaYEHWNI0 HOMUHANBHOMO NEPBUYHOMO TOKa M AOMKEH ObiTb YKasaH B JOKYMEHTaUMK Ha nsgenve.

[Ona TpaHcdhopmaTopoB, Y KOTOpbIX 3(PEKTMBHOE 3HAYEeHWe Temnepatypbl okpyxawuwen cpegbl no FOCT 15543.1
npesbiwaeT 40°C, 3HayeHnss HanbonbLINX pabodnx NEepPBUYHBLIX TOKOB MOryT ObiTb MeHbLUE yKa3aHHbIX B Tabnuue 10 n ux
cnegyet ycTaHaBnmBaTh B JOKYMEHTaUMM Ha TpaHcopMaTopbl KOHKPETHbBIX TUMOB.

[na TpaHchopmaTopoB Ha HOMWUHanNbHbIE NepBuYHble TokM cBbiwe 10000 A, npeaHa3HayeHHbIX ANS reHepaTopoB WUNn
CUMHXPOHHbIX KOMMEHCATOPOB, HaMbonbLNA paboynii MEPBUYHBIA TOK MOXET ObiTb GoMbLUe UMM MEHbLUE HOMUHANBHOMO TOKa,
HO He MeHee HanbonbLLEro ANUTENBHOMO TOKa reHepaTopa UM CUHXPOHHOTO KOMMeHcaTopa.

Mo cornacoBaHuio Mexay NoTpebuTeneM U M3roToBUTENEM [OMycKaeTcs KpaTKoBpeMeHHoe, He Goniee 2 4 B Heaento,
NOBbILLEHME NEePBMNYHOrO Toka Ha 20% MO OTHOLLIEHUIO K HanbonblueMy paboyemy NepBUYHOMY TOKY.

6.7 Tpe6oBaHMSA K CTOMKOCTU NPU TOKaX KOPOTKOro 3aMbiKaHUA

6.7.1 TpaHcopmaTtopbl Ha HanpskeHue cBbllle 0,66 KB O0MKHbI GbiTh YCTOMUMBBLI K 3rnekTpoauHamuyeckomyll u
TEPMMUYECKOMY BO3AENCTBUAM TOKOB KOPOTKOrO 3aMblkaHWsl, NapaMeTpbl KOTOPbIX HE MPEBbLILLAOT YCTAHOBIEHHbIX 3HAYEHWN:

1} K WMWHHBLIM, BCTPOEHHBLIM U pasbeMHbIM TpaHcopMaTopaMm TpeBoBaHMs MO AMEKTPOAMHAMUYECKOW CTOMKOCTU He
npeabABAsIoT.

a) TOKa GJ'IEKTpOﬂ,I/IHaMVNECKOIZ CTOMKOCTH l;n nnn ero KpatHoCcTu KH Nno OTHOLWEeHUK K amnnutyae HOMUHarbHOro
NepBUYHOIO TOKAa;

6) Toka TepMUYECKON CTOMKOCTW [, MMM ero KpaTHOCTU A, MO OTHOLUEHMIO K HOMUHAMBHOMY NEPBUYHOMY TOKY;
B) BPEMEHU NPOTEKaHUs TOKa £, PABHOTO:

1) 1 unun 3 ¢ - Anga TpaHcOPMATOPOB HA HOMUHArbHbIE HanpsbkeHus o 220 kKB BKNOUYNTENBHO;

2) 1 vnn 2 ¢ - gns TpaHcopMaTopoB Ha HOMUHanbHble HanpskeHnsa 330 kB n Bbiwe.
6.7.2 Mexay 3Ha4eHnaMM iy 1 {, [OMKHO GbiTb COBIIOAEHO COOTHOLIEHME g = 18- "\-.,IIEJTT .

6.7.3B OOKyMeHTauun Ha Tpchd)opmaTopbl KOHKPETHbIX TUMNOB OOJTXHbI ObITb YCTaHOBJ1€HbIl. 3Ha4eHne TOoKa TepMVNeCKOIZ

CTOWMKOCTW WUNn ero KPaTHOCTb, BpeMsA MNpPOTeKaHUA TOKa, a TaKkkKe 3Ha4YeHune TOKa SJ'IEKTDOD,I/IHBMVNECKOIZ CTOVKOCTWU WUin ero
KPaTHOCTb.

6.8 3HauyeHne COMpOTMBIEHMS BTOPUYHBLIX OOMOTOK MOCTOSIHHOMY TOKY [OMKHO OblTb YCTAaHOBIEHO W3roTOBUTENEM U
yKa3aHo B 3KCMyaTaLlUoHHON AOKYMEHTaLMN.

6.9 O603Ha4YeHne BbIBOOAOB OOMOTOK

BbiBOObI MEPBUYHBIX U BTOPUYHBIX OOMOTOK W BTOPWUYHblIE OOMOTKM TpaHcdopmaTtopoB cneayetr o00603HayaTb B
COOTBETCTBMM ¢ TabnuLien 12.

NuHenHble BbIBOAbI NEPBUYHON OOMOTKM, @ TakKKe COOTBETCTBYHOLLME UM CTOPOHbI LUMHHBIX, BCTPOEHHbIX U pPasbeMHbIX
TpaHc(opMaTopOB, He UMEIOLLMX COBCTBEHHOW NepBrUYHON 06MOTKM, 06o3HavaT JI u JI5.
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OG603HaUYEHNsI HAHOCST TakuM 06pa3oM, YTOGkI B OfWH 1 TOT e MOMeHT Bpemenu Beioasl I, Hy ... Hy, v H; ... H,
MMENM OfNHAKOBYI MOMSIPHOCTb, T.. YTOGkI NPY HanpaBneHun Toka B nepsuyHoii obmotke ot JI, Hy ... Hy « K, ¥,

JI; BTOPWUYHbIA TOK MPOXOAMI NO BHELLHe Leny (npubopam) ot Ty k M, ...

O6o03HaveHns1 BbINOMHAT NPONUCHBIMU ByKBaMM pycckoro andaesuta B coveTaHum ¢ umdpamu. Lindpbl pacnonaratoT B
OfHy CTPOKy ¢ BykBamu (Hanpumep J11) unu B uhaekce (Hanpumep JIj ).

Tabnuua 12 - O603Ha4YeHMs BbIBOAOB 1 0OMOTOK TpaHCopMaTopoB

O6moTka TpaHchopmaTopa O603Ha4eHuss BLIBOOOB 1 OOMOTOK
MepBuyHas C oaHon cekumen C HEeCKONbKUMU CEKLUSIMU
.rlll —.nz ﬂ-| —_— K"l
H:- - ]{2
H, Ny
BTtopuyHas TpaHcdopmaTop ¢ 0gHON BTOPUYHON OOMOTKON:
0e3 oTBETBNEHUI C OTBETBMEHNAMM
n " Wy My W,
BTropuyHas TpaHcdopmaTop ¢ HECKONbKMMU BTOPUYHBIMM OOMOTKaMMU:
6e3 oTBETBMNEHUN C OTBETBMNEHUAMM
M, 1M, 2y 2. I, I, M,

HonyckaeTtcsa 0603Ha4YeHne BbIBOAOB 0OMOTOK TpaHCOpMaTopoB naTuHCKkumu 6ykBamu. B atom cnyyae B pykoBoacTee Mo
aKCnnyaTauuym f[ofkHa ObiTb npuvBegeHa cxema, Ha KoTopol 0003HavyeHve BbIBOOOB BbIMOSHAETCS  PYCCKUMU U
COOTBETCTBYHLLUMMU NATUHCKMMU ByKBaMW.

6.10 Tpe6oBaHMSA K KOHCTPYKLMU

6.10.1 TpeboBaHusA K BbiBOAaM

6.10.1.1 KoHTakTHble BbIBOAbI MEPBUYHON OOMOTKM TpaHCHOPMaTopoB OOMKHbI COOTBETCTBOBaTbL TpeboaHuam [OCT
10434, a TpaHcchopmaTopoB kateropun pasmelteHnss 1 no FTOCT 15150, Takke TpeboBaHuam [OCT 21242.

6.10.1.2 KoHTakTHble BbIBOAbI BTOPUYHbIX OOMOTOK TpaHCOpMaTopoB AOMKHbI COOTBETCTBOBaTbL TpeboaHuam [OCT
10434.

6.10.1.3 KoHTakTHble BbIBOAbI BTOPWUYHbLIX OOMOTOK BCTPOEHHBLIX TPaHCOPMATOPOB MOryT ObiTb pPacnonoXeHbl B
KOHCTPYKLMMN N30enusi, B KOTOPOE BCTPOEH TpaHcgopmaTop.

6.10.1.4 KoHcTpyKkumnen TpaHcdopmaTopoB kateropmm pasmelteHns 1 no FOCT 15150 gomkHa ObiTb obecneyeHa 3awwmrta
MecTa npucoeauHeHus kabenen Kk BbIBOgaM BTOPUYHbLIX 0OMOTOK OT aTMOCEpPHBLIX OCafKoB.

6.10.1.5 BbiBOObI BTOPUYHBLIX OOMOTOK TpaHCGOPMaTOPOB ANs U3MEPEHUsT N ANs1 ydeTa OOMMKHbI 3aKpbIBATLCSA KPbILLKOW C
BO3MOXHOCTbIO NNOMBMpOBaHUS.
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[aHHoe TpeboBaHMe He pacnpocTpaHsieTcs Ha TpaHCOPMaTOpbl C BbIBO4AMU BTOPUYHbLIX OOMOTOK U3 M30NMPOBaHHOMO
nposogaa.

6.10.2 TpeGoBaHUsI K MacnoHaNnoNHeHHbIM TpaHcdopMaTopam

6.10.2.1 KOHCTpYKLMS MacroHanosIHEHHbIX TPaHCOPMaToOpoB AO/MKHA obecneynBatb MX repMeTUYHOCTb. [JoKyMeHTaums
Ha MacnoHanonHeHHble TpaHcdopMaTopbl AOSMKHA codepxaTb TpeboBaHMs MO MPOBEpPKE TFePMETMYHOCTU KOHCTPYKUMK, a
Takke TpeboBaHUS K ra3o- 1 BNarocogepXXaHuio 3anvMBaemoro B TpaHcgopmaTopbl Macna.

6.10.2.2 MacnoHanonHeHHbIn TpaHcopmaTop AOMKEH WMETb paclupuUTenb, BMECTUMOCTb KOTOPOro obecnevvBaet
NOCTOSIHHOE HanvyMe B HEM Macna npu BCex pexmmax paboTbl TpaHcdhopmaTopa B AuanasoHe paboumx Temneparyp.
DYHKUMIO pacLLUMpuUTens MOryT BbIMONHATL BEPXHAS YacTb hapdOopOoBOM NOKPLILLKM, CUNbMOH MW ApyrMe YCTPOWCTBA.

6.10.2.3 MacnoHanonHeHHble TpaHchopMaToOpbl AOMKHbI MMETb YyKaslaTenu ypoBHA Macna. OKono ykasartens ypoBHS
mMacna unmM Ha Hem OOIMKHbl OblTb HaHECEHb! TPU KOHTPOSbHbIE YepThbl, COOTBETCTBYIOLLME YPOBHIO Macna B HepaboTaloLllem
TpaHcopmaTope npu TemnepaTtype 20°C, a Takke NpU BEPXHEM W HWKHEM 3HayeHusX TemnepaTypbl. [donyckaetcs
NPUMEHATb ApYre yCTPOMCTBa KOHTPOMS YPOBHSA Macna.

6.10.2.4 B TpaHccopmaTopax ¢ Maccon macrna o 50 Kr gonyckaeTcss HaHOCWUTb Ha ykasartene ypOBHSA Macna OfHy
KOHTPOSbHYIO 4YepTy, N0 KOTOPOW yCTaHaBMNMBAaKOT YPOBEHb 3annMBaemMoro B TpaHccpopmaTop macna npu temnepatype 20°C.

6.10.2.5 B repMeTunyHbIX TpaHcgopmaTopax cnocodbl KOHTPONSA YPOBHA Macna AOSKHbI OblTb YKa3aHbl B AOKYMEHTaLum
Ha 3Tn TpaHchopMaTopbl.

6.10.2.6 TpaHcgopmaTopbl ¢ Maccoln macna MmeHee 20 Kr gonyckaeTcs nsrotaBnuBaTb 6e3 ykasaTtenen ypoBHs macra.

6.10.2.7 MacnoHanonHeHHble TpaHcdopMaTopbl C NepBUYHbIM HanpskeHnem 10 kB n Boiwe 1 maccor macna 6onee 10 kr
OOMKHbI ObITb CHabXeHbI apMaTypor Ans 3anvek1, oTbopa npob u crnvea macna.

6.10.2.8 Apmatypy ans otbopa npob macna nomMeLlalT B HUXKHEN YacTu Gaka, NpyM 3TOM AOMKHO ObiTb NpeayCcMOTPEHO
nrnaBHOE perynMpoBaHne BbITEKAKOLWEN CTPYM Macna.

6.10.2.9 MacnoHanonHeHHble TpaHcopMaTopbl C NEPBUYHBLIM HanpsikeHnem 110 kKB 1 Bbile JomKHbI ObiTb 000pYO0BaHbI
3aLUMTON, NPefoXPaHSIoLLEN MACo OT HENOCPEACTBEHHOIO CONMPUKOCHOBEHUS C OKPYXKatoLLMM BO30YXOM.

6.10.2.10 MeTannuyeckme NOBEPXHOCTM BHYTpWM Gaka MnM paclMpuUTens MacnsHoro TpaHcdopmaTtopa AOMmKHbI MMETb
MacroCcTOMKOe MOKPbITUE, 3allMLLialollee Macno OT COMPUKOCHOBEHUSI C HAMU U He OKa3blBalolLlee BPEeAHOro BO3AENCTBUS Ha

Macno.

D,OI'IyCKaeTCH He 3aluatb NOKpbITUEM TOopLeBble MOBEPXHOCTU MaArHMTONpoBOAOB W MOBEPXHOCTU MaTepuarnoB, He
OKas3blBaloLLMX aKTMBHOMO KaTtarmTu4eckoro BO3enCcTBms Ha macro.

6.10.2.11 Mapky mMacna ykasblBaloT B JOKYMEHTaUMW Ha TpaHc(opMaTopbl KOHKPETHbLIX TUMOB.

6.10.2.12 [inst TpaHcdopmaTopoB kracca HanpsxeHust 330 kB u Bbilwe ¢ KoHOeHCaTOpPHOM ByMaXXHO-MacnsiHOW u3onsaunen
OOIDKEH MpeaycMaTpuBaThCsl BbIBOA AMNsl MOAKIHOYEHUS YCTPOWCTBA KOHTPOMS U3OMSLMOHHBIX XapakTEPUCTUK Nnoa pabounm
Hanps>keHnemMm.

6.10.3 Tpe6oBaHUs K ra30HaNONHEHHbIM TpaHcdopmaTopam

6.10.3.1 KoOHCTpyKUuus rasoHanofiHeHHbIX TpaHCOPMaToOpOB [AOMKHA MMETb 3aluMTy OT YPEe3MepHOro yBenu4eHus
JaBneHuns rasa.

6.10.3.2 KoHCTpyKUUS: ra3oHanorHeHHbIX TpaHCopMaTopoB AOMMKHa obecneunBaTtb yTeuKy Macchl rasa He 6onee 0,5% B
rogd,.

Heobxogumo obecneunTb HanuMune apmatypbl B HWXHEN YacTu TpaHcdopmaTopa Ang 6e30nacHoOro nonosiHeHNS CUCTEM
rasomM BO BpeMsi 3KChnyatauuu.
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I'IpV| JKCTpeMaribHbIX TeEMNepaTypax O0MNnyCKakoTCA ©onee BbICOKME nokasaTenn NHTEHCMBHOCTH YTEYKU (ecnm ncnblTaHnAa C
MCNoJ1ib30BaHNEM OaHHbIX TeMNepaTyp yKa3aHbl B COOTBeTCTByIOLIJ,eI7I ,D,OKyMeHTaLI,I/II/I), npu ycrnosBun 410 NHTEHCUBHOCTb YTEYKN
npu Hopmaanoﬁ TeMneparype 0pr>+<alou.|,e|7| cpenbl BO3BpalLlaeTcd K 3Ha4eHuto, He MnpesbillawemMy HopMmupyemoe Bbille.

MaroToBuTENb [OMKEH YyKasbiBaTb Tun, Tpebyemoe KOnMMYecTBO, KayecTBO U NMOTHOCTb rasa, nopasiexallero
UCTONb30BaHU0 B TpaHcdopMaTtope.

6.10.3.3 MakcumanbHO [OonycTMMOEe cofepXaHue BrarM B rasoHanosfiIHeHHbIX TpaHcopmaTtopax, Npu HOMUHAabHOWM
NAOTHOCTU AOMXKHO ObITb TakMM, Y4TOObl TOYKa pOoChbl HE MpeBbIwana oTMeTky MuHyc 5°C npu temnepatype namepenmsa 20°C.
Onsa gpyrux TemnepaTtyp U3amMepeHnst BbIMOSHAOT COOTBETCTBYHOLLLYIO KOPPEKLMIO.

6.10.3.4 MasoHanonHeHHble TpaHcdopmaTopbl, ANS KOTOPbIX 3HaYeHWe MUHUManbHoro pabodvero gaeneHus 6onee 0,2
MMa, p[omkHbl ObITb OCHaLLeHbl YCTPOMCTBOM KOHTPOMNS [AaBMEHWs UMW MMOTHOCTM ra3a, MpeaynpexaaoLimm
3KCNMyaTaLUOHHBIN NepcoHan ob yTeyke rasa.

YcTponcTBa KOHTPONS AABNEHUS UK NIIOTHOCTU rasa MOryT NOCTaBMNATLCS OTAENbHO UMK B KOMMIEKTe ¢ 060pyaoBaHNEM.

6.10.4 3azemneHune

6.10.4.1 TpaHcdopmaTopbl OOMKHBI MMETb KOHTAKTHYH MAOWAaAKy ANs NPUCOEAMHEHUS 3a3eMISIoLWEero NpoBOAHMKA U

3a3eMnAWMA  3aknm B cooTBeTcTBMM € Tpebosanmsmn [TOCT 21130 m [OCT 12.2.007.3. 3asemnsiolimMe 3axumbl
TpaHcdopmaTopos ncnonHeHun T n O gomkHbI Takke cooTBeTCTBOBaTh TpebosaHnsm FOCT 15963.

TpeboBaHMA HacTosILLEro NyHKTa He pacnpoOCTPaHSTCH Ha BCTPOEHHbIE TpaHCdOopMaTopbl, TPAHCHOPMATOPbI C KOPMYCOM
M3 nUTOM CMOMbl WNW nnacTMaccbl, GeckopnycHble TpaHcOPMAaTopbl, HE WUMelLWwue noanexawmux 3aseMreHuto
MeTanMYecknx YacTem, a Takke Ha TpaHcopmaTopsbl, He noanexawime 3asemnenHumto cornacHo FOCT 12.2.007.0.

6.10.4.2 Okono 3aseMnsioLlero 3axuma AomkeH ObiTb HaHeceH 3Hak 3a3emnenunst no [OCT 21130. Cnocob HaHeceHus
3HaKa 3a3eMIieHnst ormkeH obecrneynBaTb ero JoNroBeYHOCTb Y CTOMKOCTb K aTMOCHEPHBbIM BO3AENCTBUSIM.

6.10.4.3 lNoBepxHOCTb MMoOWAnKN 3a3emnaiowero 3axnva (6obblwka, NpunMB) OOMMKHA COOTBETCTBOBATbL TPebOBaHUAM
[OCT 21130.

MpumeyaHue - [Ina manorabapuTHbIX TpaHCOPMATOPOB C NEPBUYHBLIM HanpshkeHneM 0o 660 B gonyckaeTcs ymeHblaThb
NnoLwaaky 3a3emMrneHus 4o pa3aMepoB, NO3BOMSIOLLMX HAOEXKHO COEQUHSITb NX C 3a3EMMSIOLLEN XUIOW JUaMeTpoOM He MeHee 2

MM.

6.10.5 lNpumeHsieMble B KOHCTPYKLIMU TpaHCOpMaTopoB MaTepuansl OMKHbI obecrneunBaTb BbiNONHEHMe TpeboBaHui Nno
B3pbIBO- U NOXapobe30nacHOCTU.

6.10.6 TpebGoBaHMs K 3alUTe OT BHYTPEHHEro AyroBoro KOPOTKOro 3aMbiKaHUs

[aHHble TpeboBaHMA NPUMEHUMbI K MAcrsiHblM UM ra3oHarnorHeHHbIM TpaHcdopmaTtopaM knacca Hanpsbkenust 110 kB un
BbiLle, A48 KOTOPbIX AOMOMHUTENBHO YKa3blBaloT Kacc U CTeNeHb 3alimnTbl OT BHYTPEHHEro 4yroBOro 3amMbiKaHus.

[laHHoe ncnbiTaHne noaTBepXKaaeT cCooTBeTCTBME 3a4aHHOMY YPOBHIO ©e3onacHoCTMW.
TpchcbopMaTop OOJKeH BblAepXnBaTb BHYTPEHHIOK AOYyry 3aaHHOro Toka u 3a4aHHoON NPOAOJIKUTENTbHOCTHN.
Tpe6yema;| npoOOIMKNTENTbHOCTb AYroBOro 3aMblKaHNA YKa3aHa B Tabnuue 13.

Ta6n|/|u,a 13 - npO,D,OJ'I)KI/ITeJ'IbHOCTb AYyroBoro 3amMmblKaHUA N SKCNJ1yaTalOHHbIE XapaKTepUCTUKU

CpenHekBagpatuyHoe | CteneHb Mponomku- 3awmTa oT BHYTPEHHEro 3awmTa oT BHYTPEHHErO
3Ha4yeHue Toka 3alWunThbI TENbHOCTb OYroBOro 3amMblkaHus knacc | | gyroBoro 3amblkaHus! Kracc
BHYTPEHHEro LyroBoro OyroBoro Il
3aMblKaHust, KA 3aMblKaHus, C
<40 1 0,2 [onyckaeTcs paspbiB Kopriyca | HeT BHELLHUX paspyLUeHUR,
1 BO3ropaHue, Ho Bce Kpome cpabaTtbiBaHusi
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OTAENMBLUMECS YacTU AOIMKHbI | yCTpoicTBa copoca

HaxogouTbCsa B Npegenax OaBneHus
Jornyckaemow obnactum
2 0,5 HeTt pacnaga Ha 4YacTu
(oonyckaeTcsa npoxor unu
BO3ropaHue)
=40 1 0,1 HeT BHeLHNX paspyLleHnit,

Kpome cpabatbiBaHUs
yCcTponcTBa copoca
[aBneHus

2 0,3 HeTt pacnaga Ha 4Yactu
(monyckaeTcs npoXor unm
BO3ropaHue)

ypOBHVI 3HAYEeHUN TOKa BHYTPEHHEro Ayrosoro 3amMblKkaHuAa W NpoAOIKUTENTbHOCTU €ro npoTekaHuAa npu UcnblTaHUAX
nognexart cornacoBaHUo Mexay n3rotoesuTenem mn FIOTpe6VITeJ'IeM.

6.10.7 Y TpaHcdopmaTopoB kaTeropun pasmellerHms 1 no FOCT 15150 anuHa nyTu yTeykn BHelwwHen nsonauumn no FOCT
9920 gormmkHa BbiTb yCTaHOBNEHA B OKYMEHTALUN Ha TpAaHCHOPMATOPbl KOHKPETHBIX TUMOB.

Y TpaHcdopmaTopoB kaTteropuin pasmelleHms 2 n 5 no FOCT 15150 gnvHa NyTU YTEYKN BHELLUHEN M30NALUMU C YY4ETOM
BbINagEHUs POChl U UHES AoMMkHa ObITb YyCTaHOBMEHA B JOKYMEHTALMW Ha TpaHCHOPMaTOpbl KOHKPETHBIX TUMOB.

6.10.8 Ha TpaHcdopmaTopax, KOHCTPYKUMEN KOTOPbIX MpeaycMoTpeHa pas3bopka, 4OMKHO ObiTb MECcTO Ansi HaHEeCeHUs
NnoBEPUTENBLHOrO Krnenma mnu nroMobl. Knermo mnm nnomba [OmkHbI NpensaTcTBOBaTb pa3bopke TpaHcdopmaTopa 6e3 mx
HapyLLeHMs.

6.10.9 TpaHcdopmaTopbl ¢ mMaccon Gonee 20 Kr AOMKHbI MMeTb ycTponcTBo no [OCT 12.2.007.0 ana nogbema,
OMnyckaHusi U yaepXaHust Mx Ha Becy. [lpM HEBO3MOXHOCTM KOHCTPYKTMBHOIO BbIMOMHEHUSI TakUX MNPUCNOCOGneHnn B
PYKOBOZCTBE MO 3KCMfyaTauum crneqyeT ykasblBaTb MecTa 3axsata TpaHcopmaTtopa npu TakenaxHbIx paboTax.

6.10.10 MeTannuyeckne 4yactu TpaHcdopmMaTopa, MOABEPXKEHHbIE KOPPO3MM MO4 BO3LEVWCTBUEM  KIMMATUYECKUX
(PaKTOpOB BHELLHEN cpeabl, JOMKHbI MMETb 3alLMTHOE NOKPbITHE.

6.11 TpeboBaHNA K HAAEXKHOCTHN

6.11.1 B gokyMeHTaLumn Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB CrNeayeT yCTaHaBnuMBaTh CPeaHIo HapaboTKy A0 oTkasa
B cooTtBeTcTBUM ¢ TOCT 27.003.

6.11.2 CpegHuii cpok cnyx6bl TpaHcdopmaTtopoB He meHee 30 ner.

6.11.3 B pokymeHTauMuM Ha TpaHCHOPMATOPbl KOHKPETHBIX TUMOB [OMKHbl OblTb YCTaAHOBMNEHbl TpeboBaHusa K
PEMOHTOMPUIOAHOCTN.

6.12 KomnnekTHocTb

6.12.1 KomnnekTHOCTb TpaHcdopMaTopa AoMmkKHA ObiTb YCTAHOBMNEHA B JOKYMEHTALMU Ha TpaHcopMaTopbl KOHKPETHbIX
TUNOB.

6.12.2 K TpaHcdopmaTopam npunararT aKcnnyaTaumoHHyo aokymeHTtaumio no FOCT 2.601: nacnopT, pyKkoBOACTBO MO
akcnnyatauumu, segomoctu UM (npu Hanu4mm).

Insa TpaHcchopMaTopoB Ha HOMMHanbHOe HanpsbkeHve Ao 10 kB, Mo cornacoBaHWIO MeXay W3roTOBUTENEM U
notpebuTtenem, NacnopT MOXET ObiTb 3aMEHEH 3TUKETKOW.

Ona TpaHcopmaTopoB Ha HanpsbkeHne 0,66 kKB HomeHknatypa akchnfyaTauuMoHHOW [AOKYMEHTaLMM MOXeT ObiTb
COKpalleHa 1 fOmKHa ObITb YCTaHOBMEHA B AOKYMEHTaUMM Ha TpaHcopMaTopbl KOHKPETHbLIX TUMOB.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/1200003320#7D20K3
http://docs.cntd.ru/document/1200006927#7D20K3
http://docs.cntd.ru/document/1200003320#7D20K3
http://docs.cntd.ru/document/1200008440#7D20K3
http://docs.cntd.ru/document/1200006967#7D20K3
http://docs.cntd.ru/document/1200106869#7D20K3

FOCT 7746-2015 TpaHcdopmaTtopbl Toka. ObLumne TexHuyeckne ycrosums CTtpanuua 22
FOCT om 23 utoHs 2016 2. Ne 7746-2015

6.13 MapkupoBka

6.13.1 Kaxabin TpaHcopmaTop A0rmKeH MMeTb Tabnuuky (Tabnmykn), Ha KOTOPOW AOIMKHbI ObITb YKa3aHbI:

a) TOBAPHbIA 3HAK U HaUMMEHOBaHWeE NPeanpUATUS-U3roTOBUTENS;

6) HaumeHoBaHue "TpaHcdopmaTop Toka";

B) TUN TpaHcdpopmaTopa 1 KNMMMaTU4eckoe UCMNOSTHEHNE;

r) NOpsiAKOBbLIA HOMEP MO CUCTEME HYMepauun NPeanpusaTUSi-n3roToBUTens;

) HOMUHanbHoe HanpsixeHue, KB (Kpome BCTPOEHHbIX TpaHCHopMaToOpOoB);

€) HoMMHanbHaga YacToTa, 'y (npu yactoTe 50 'y gonyckaeTcs He yKasbiBaTh);

X) HOMEep BTOPUYHON 0BMOTKK (TONBKO ANst TPAHCHOPMaTopoB € ABYMS Unu Bonee BTOPUYHLIMU OBMOTKaMu);

M) HOMMHanbHbIA KO3IPPUUNEHT TpaHcdopmaumm OBMOTOK (B BMAE OTHOLLEHUA HOMMHAmbHbLIX TOKOB: MEPBUYHOIO U
BTOPUYHOrO);

K) Knacc TO4YHOCTU ANnA BTOPUYHbIX 0BbMOTOK cornacHo 6.4. [ins BTOPUYHbIX 0OMOTOK, npegHasHavyeHHbIX AN nsmepeHun n
3alunTbl, cnegyeT ykasbliBaTb 06a HOMUHanNbHLIX Kracca TOYHOCTMU;

N) HOMUHanbHbIA Ko3apduLMeHT GesonacHocT npuGopoB K g, .. (ANs BTOPUYHLIX OBGMOTOK, MpeaHasHaYeHHbIX Ans

namepeHuns n ons ydeta). [na TpaHccopmMmaTopoB Ha HOMUHanNbHoe HanpskeHne 0,66 kB gonyckaerca KBI-I]:I]':'[ He yKasblBaThb,
€CNn OHW NPUBEAEHbI B PyKOBOACTBE MO 3KCMslyaTauuu;

M) 3Ha4YeHne HOMWHamNbHOW npe,qeanoPl KpaTtHOCTH KI-I]:IH (ﬂ]‘lﬂ BTOPUYHbIX 06MOTOK, npegHa3HavYeHHbIX Ona SaLIJ,I/ITbI).

[ins TpaHcopMaTopoB Ha HOMWUHANbHOE HanpsbkeHue 0,66 kB ponyckaetcs A ., He yKasbiBaTb, ECMW OHU MPUBEAEHDbI B
PYKOBOZCTBE MO0 3KcnnyaTaLuu;

H) HOMVHanbHasa BTOPUYHasi Harpyska, B-A;

0) Macca TpaHcdopmaTtopa, Kr (Tonbko Ans TpaHcdopmatopoB macconm oT 10 Kr v Bbille, TPaHCMOPTMPYEMbIX B
Hepa3obpaHHOM BUaE);

n) o6o3HayYeHne JOKYMEHTa Ha TpaHCcopMaTopbl KOHKPETHBIX TUMOB UM 0603Ha4YeHne HaCTOSILLEro CTaHaapTa;
p) rog Beinycka (Ha TpaHcdopmaTopax, NpegHas3Ha4YeHHbIX AN 3KCNOopTa, He yKa3bIBatoT).
MpumeyvaHus

1 ,D,OI'IyCKaeTCH HaHOCUTb Nepe4vncrnieHHble JaHHble Ha OOHY UM HEeCKOJIbKO Ta6n|/|qe|<, a TakKkke 4aCTUu4HO uinn noJIHOCTbHO
Ha 3NEeMEeHTbl KOHCTPYKUMN TpchcbopmaTopa.

2 lMpun HepocTaTke MecTa Ha Tabnuyke OOMYCKaeTCsl AaHHble MO MepedyncneHusiM ), €), u) o) HaHoCUTb 0e3 ykasaHus
HaumeHoBaHuA napameTpa (Hanpumep 6 kB, 50 I'y), npu 3TOM OaHHbIEe NO NEPEYUCNEHNSM K) H) HAHOCAT B COYETaHUU U
nocriegoBaTtenbHOCTU cornacHo cnegywowmm npumepam: 30 B-A 5P 10 (HomuHanbHas BTopuyHasa Harpy3ka 30 B-A,
HOMUWHanbHbLIN Knacc TovyHocTuM 5P, HomuHanbHas npegenbHas kpatHocTb 10); 20 B-A 0,5 10 (HOMMHanbHas BTOpPUYHast
Harpy3ka 20 B-A, HoMuHanbHbIN knacc To4HoCTM 0,5, HOMUHaMNbHBIN kKO3 MLUMEHT GesonacHocTu npubopos 10).

3 ,D,Ol'lyCKaeTCﬂ, KpOMe [ aHHbIX, YKa3aHHbIX B HAaCTOALEM NyHKTEe, HaAHOCUTb Ha Ta6n|/|q|<y AONOJTHUTENbHYO Mchopmau,mo
B COOTBETCTBUU C JJ,OKyMeHTaLI,VIeI;I Ha TpaHC(bOpMaTOpbl KOHKPETHbIX TUMOB.

4 TpaHcdopmaTopbl C pacLUMPEHHBIM AUana3oHOM MepBUYHOrO Toka no 6.4.2 OOmkHbl MmeTb o6o3HaveHne "pacw." ¢
yKasaHuem, 0O Kakoro Toka paclumpeH avanasoH - 4o 150 nnu 200%.
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[nsa TpaHCHOpMaTOPOB C HECKOINBKUMU BTOPUYHBIMU OOMOTKAMMU U C OTBETBIIEHUSIMWU HA BTOPUYHbLIX OOMOTKax AaHHbIE
no nepeyvmcrneHusm m)-H) 6.13.1 ykasbiBatoT 4118 KaXX40N BTOPUYHON OOMOTKU U KaX0ro OTBETBIEHUS.

[N BCTPOEHHbIX TpaHCOPMATOPOB, MpPeAHa3HaYeHHbIX AN WUCMOoMb30BaHWUS BHYTPU APYroro usgenuvsl, Tabnuuky
(TAabnnykmM) ¢ TEXHUYECKMMM OaHHBIMKU CReayeT noMellaTb Ha Kopryce 3Toro U3denus, a Ha cammux TpaHcgopmartopax criegyet
yKa3blBaTb:

- TN BCTPOEHHOTO TpaHcdopmaTopa;

- HOMUWHanbHbIN KO3PUUUEHT TpaHcopmMauuy (MpU HanUuuUM OTBETBMEHUIA YKasblBalOT HanbonbLnii KO3MMULMEHT
TpaHcdhopmauun);

- MOPSAKOBLIV HOMEP MO CUCTEME HyMepaLMKn NPeanpuUsTUS-M3roToBUTENS.
6.13.2 YacTtn TpaHchopmMaTopoB, TPaHCMOPTUPYEMbIX B pa3obpaHHOM BuAe, AOSMKHbI MMETb MapKUPOBKY, 06GneryaroLLyro
cbopky TpaHcopmMaTopoB Ha MecTe MoHTaxa. Buabl M cnocobbl HaHeCeHUs MapKUPOBKU [AOIMKHbI OblTb yKa3aHbl B

SKCI'IJ'IyaTaLI.VIOHHOVI AOOKyMeHTauun.

6.13.3 Cnocob HaHeceHMa MapKMPOBKKN Ha Tabrnykuy, a Takke cnocob MapkMpoBaHUs BbIBOAOB 0OMOTOK (CM. 6.9) LOMmKHbI
obecneynBaTb YETKOCTb HAANUCEN B TEYEHME BCErO BPEMEHM IKCMIyaTaumm TpaHchopmaropa.

6.13.4 MapkupoBka TpaHcnopTHoW Tapbl - no FTOCT 14192.

6.14 YnakoBka

6.14.1 Bce HeoKkpalLeHHble MeTanMyeckne 4actm TpaHcopmaTtopa (BKMOYas 3anacHble 4acTu, MpU UX Hanuuum),
noaBepKEHHblE BO3OEWCTBMIO BHELIHEW cpedbl B Mpouecce TPaHCMOPTUPOBAHMS U XPaHEHWs, LOMKHbl  OblTb

3aKOHCEPBMPOBaHbI C MOMOLLIbIO CMa30K UK ApYrMM HaaeXHbIM CMOCOGOM Ha CPOK XpaHEHWs HE MEHee TpeX NeT.

6.14.2 YnakoBka JoimkHa obecneynmBaTb COXPaHHOCTb TPaHC(OPMAaTOPOB NPWU MX TPaHCMOPTUPOBaHUKW. Bua ynakoBku
OOImKeH OblTb NPegyCcMOTPEH B OKYMEHTaUUN Ha TpaHCopMaTopbl KOHKPETHBIX TUMOB.

6.15 Tpe6oBaHMsA NO 3KONOrMM

6.15.1 TpeboBaHMs Kk HanNPsXKEHMIO pagMonomMex nNpeabsBnsaTca Ans TpaHcdopmaTopoB knacca HanpshkeHus 110 kB un
BbILLIE.

HanpsixkeHne pagmonomex He OOMKHO npesbiwatb 2500 mkB npu 1,1 UH_pf.\ﬁ .

6.15.2 NarotoButens JomKeH NpegocTaBnsiTb MHopMaLMio O ModbIX BNUAHUSAX TpaHcopmaTopa Ha NpUpPOOHY cpeny
BO BPEMS €r0 3KCMyaTaumm, a Takke 0 JEMOHTaXe U yTunusauum odopyaoBaHus.

7 TPEBOBAHUA BE3OMNACHOCTHU

7.1 TpeboBaHusa 6e30nacHOCTM K KOHCTPYKUuK TpaHcdopmatopos - no FOCT 12.2.007.0 n [OCT 12.2.007.3.

7.2 TpeboBaHusa 6e3onacHOCTM Npu UCTbITaHMAX TpaHcdopMaTopos - no FTOCT 8.217 u TOCT 12.3.019.

7.3 PekomeHayemas MUHUManbHas cTeneHb 3allmTbl KOPNycoB TpaHcopMaTopOB, UCNOMNb3YeMbIX AN YCTaHOBKN BHYTPU
nomeuwleHus - IP 20 no FOCT 14254.

D,aHHOG Tpe6OBaHI/Ie HEe pacnpoCTpaHAEeTCA Ha YCTaHOBKU, B KOTOPbIX O6CJ'Iy)KI/IBaIOLIJ,VIIZ nepcoHan He MOXeET NoJy4YnTb
OocTtyn K Tpchd)opmaTopy oes npenBapuUTeribHOro CHATUA HanpaXeHua C TpchqaopmaTopa N NMPUHATUA COOTBETCTBYHOLLNX
mep ©e3onacHoCcTn (Hanpmmep, 6J'IOKI/IDOBKI/I, BbINOMHEHMS1 0COBbIX VIHCprKLI,I/IIZ no 3Kcnnyaraunn m T.ﬂ.). B Takom crnyyvyae
OOKyMeHTauunA Ha nsgenue OorkKHa cogepXxartb YeTKne ykadaHua o HeO6XO,D,VIMOCTI/I NMPUHATUA OaHHbIX Mep.
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PekomeHaoyemass MUHMManbHas CTeneHb 3allMTbl KOPMycoB TpaHCOpMaTopoB HapyxHou yctaHosku - 1IP44 no [OCT
14254.

8 MPABUINA NMPUEMKU

8.1 [na npoBepkuM COOTBETCTBUS TpaHCHOPMAaTopoB TpeboBaHMAM HACTOSLIEro CcraHgapTa M JOKYMeHTauuu Ha
TpaHCcOpMaTOPbl KOHKPETHLIX TUMOB crieQyeT NPOBOANUTL UCTbITAHUSA:

- ANS yTBEpXOeHus TUna;
- KBanM@UKaLNOHHbIE;

- MIPMEMO-CAaTOYHbIE;

- Nepuoamnyeckue;

- TUMNOBbLIE.

8.2 O6beM ucnbITaHWI U NpoOBEPOK, B 3aBUCMMOCTU OT KOHCTPYKTUBHbIX 0CobeHHOCTEN N Ha3HaYeHus Tpchd)opmaTopa,
cnenyer BbI6VIpaTb no Tabnuue 14 un yCTaHaBInnBaTb B JOKYMEHTaUuun Ha TpaHCdI)OpMaTOpr KOHKPETHbIX TUMNOB.

VcnbiTaHns TpaHcdopMaTopoB, npedHasHavyeHHbIX Ans pabotbl npy vactotax 50 m 60 U, Ha COOTBETCTBME BCEM
TpeboBaHMAM HacTosLlero ctaHgapTa npoBogaT npu yactote 50 U, 4To ykasbiBaloT B nacnopte. lMpu 3TOM pesynbrathbl
ncnbITaHMn TpaHcopmaTopoB, NpeaHasHavyeHHbIX Ana pabotbl npu vactote 60 U, HE KOPPEKTUPYIOT, KpOMe pe3ynbraToB
MCMbITaHMN Ha HarpeeB MNpv MNPOLOIPKUTENBHOM pexmMMe paboTbl U HA CTOMKOCTb K TOKaM KOPOTKOrO 3aMblKaHWA, KOTopble
cneayert oueHunBaTb € yd4eTom 9.9.7 1 9.10.3 COOTBETCTBEHHO.

Tabnuua 14 - O6bem UcnbITaHUN U NPOBEPOK

HanmeHoBaHMe ncnbITaHus HeobxogumocTb NpoBeaeHNst UCTbITaHUI MyHKT HacTosILero
N NMPOBEPKM cTaHgapTta
ans KBanudm- npuemo- nepuogmn- | TexHunyeckme MeTtoabl
YTBEPXKAEHUS | KALUMOHHbIX | CAATOYHbIX YeCKnx TpeboBaHus KOHTpOns

TMna

1 MNpoBepka Ha + + + + 6.1;6.9; 9.1

COOTBETCTBME 6.12.2

TpeboBaHMaM cOOpOYHOro

yepTexa

2 UcnbiTaHne - + + + 6.3.1 9.2.1

ANEeKTPUYECKON NPOYHOCTH
M30MALMM NEPBUYHON
OOMOTKM OQHOMMUHYTHbIM
HanpsPKeHNeMm
NPOMBILLITEHHOW YacTOThl

3 WcnbiTaHne nsonayum - + - - 6.3.1 9.2.1
nepBrYHO OOMOTKM
Hanps>XeHneM rpo30BOro

umnynsca

4 VicnblTaHue - + - + 6.3.1 9.2.1
3MEeKTPUYECKOW NPOYHOCTU
nsonsiyum
TpaHchopMaToOpOoB C
HOMMWHarnbHbIM
HanpsbkeHnem 330 kB 1
BbILLE HAMPSHKEHMEM
KOMMYTaLMOHHOIO
nMnynsca

5 VcnbiTaHne BHYTPEHHeN - @) - - 6.3.1 9.21
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N30nsunM NepBUYHON
0OMOTKM Ha CTOMKOCTb K
Tennosomy nNpob6oto

6 MNpoBepka ANWHbI NyTH
YTEYKM

6.3.1;6.3.2

9.2.2

7 WcnbiTaHne
MEXYCEKLMOHHOWN
n3onaumm
CEKLMOHNPOBAHHbIX
0OMOTOK

6.3.3

9.2.3

8 VcnblTaHne nsonsaumnm
nepBrYHON OBMOTKM
rasoHarnonHeHHbIX
TpaHcopmaTopoB npu
OCTaTO4YHOM [aBneHUK
rasa, paBHOM HyIo

6.3.5

9.2.1

9 NcnbiTaHua
ANEKTPUYECKON MPOYHOCTU
N30M5UMn BTOPUYHbIX
0OMOTOK OQHOMUHYTHbBIM
Hanps>keHnem
NPOMBILLIIEHHOW YacToThl

6.3.4

9.24

10 N3amepeHne ypoBHSA
YaCTUYHbIX pa3psaoB
TpaHcdopMaTopoB ¢

ypoBHeM unsonsauum "a" no
[OCT 1516.3

6.3.6

9.25

11 UcnbiTaHne
MEeXAyBUTKOBOMN U30MSLMmM

6.3.7

9.2.6

12 N3mepeHne
COMpPOTUBIEHUSA N30MNALNN
obmoTokK

6.3.8

9.3

13 UcnbiTaHne Npobbl
Macra MacrsiHbIX
TpaHcopMaTopoB:

14 Onpegenexne
NPOBUBHOIO HaNPSXXeHUs

6.3.9

9.4

15 Onpegenexne TaHreHca
yrna ananeKkTpuyecknx
noTepb mMacna
TpaHcdopMaToOpOB Knacca
HanpskeHusa 110 kB n
BblLLIE

6.3.6;6.3.9

9.25;94

16 OnpegeneHuve Bnaro- n
rasocogepxaHus,
Xpomartorpaduyeckuii
aHanu3a

6.10.5

9.4

17 MpoBepka NonsApHOCTH

6.9

9.5

18 OnpeneneHne TOKOBbIX
W YIMOBbIX MOrPELLHOCTEN

6.4.2

9.5

19 NpoBepka npegensHon
KpaTHOCTU (onpeneneHne
NOSHOM NOrPELLUHOCTHN)
BTOPUYHBLIX OOMOTOK A1
3aWuTbI

5.1,6.4.3

9.6

20 MNpoBepka

5.1

9.6
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KoadhuumeHTa
B6esonacHocTu Npnubopos
BTOPUYHBLIX OBMOTOK ANt
namepeHui

21 OnpegeneHne - + + + 6.10.3.2 9.7

KONMYeCTBEHHON YTEYKU
rada ra3oHanoJIHEHHbIX

TpaHcdopmMaTopos

22 OnpepeneHne Toka + + + + 6.5 9.8
HaMarHu4MBaHus

BTOPUYHBLIX 0BMOTOK

23 VcnbiTaHne Ha Harpes - + - - 6.6 9.9

Npu NPOAOIHKUTENBHOM
pexume paboTbl

24 VcnbiTaHne Ha - + - - 6.7 9.10
CTOMKOCTb K TOKam
KOPOTKOrO 3aMblKaHNS
(vcnbiTaHnsa Ha
ANEeKTPOoAMHaAMMNYECKYIO U
TEPMUYECKYIO CTONKOCTb)

25 NamepeHne - + 0] + 6.8 9.11
COMPOTMBIEHNS BTOPUYHbIX
0BMOTOK NOCTOSHHOMY TOKY

26 VcnbiTaHne - + + + 6.10.5 9.12
MacroHanonHEHHbIX
TpaHcdhopMaTopoB Ha
repMeTUYHOCTb

27 VcnbiTaHna Ha + + - 0] 6.2.1 9.13
YCTONYMBOCTb K
BO3ENCTBUIO
KNumaTnyecknx haktopos
BHELLUHeW cpeapbl

28 VcnbiTaHus Ha - + - 0] 6.2.3 9.13
YCTOMNYNBOCTD K
BO3ENCTBUIO
MexaHn4ecknx hakTopoB

29 VcnbiTaHne Ha - + - - 6.14.2; 10.1 9.14
NPOYHOCTb Npw
TpaHcnopTMpoBaHUn

30 NcnbiTaHne ynakoBKu Ha - + - - 6.14.2; 10.1 9.15
cbpacbiBaHue

31 MNopgTeepxaeHne - - - + 6.11.1 9.16
cpenHen HapaboTkn Ao
oTKasa

32 NcnbiTaHue Ha - + - - 6.10.6 9.17
BHYTpEHHee Oyropoe
3aMblkaHune
MacIoHanoMHEHHbIX U
ra3oHanonHeHHbIX
TpaHcdopmMaTopos

33 VcnbiTaHne Ha cTeneHb - + - - 7.3 9.19
3aLLUMTbl KOPMYyCOB
34 NcnbiTaHue - 0] - - 6.3.1 9.18
MHOMOKpPaTHbIM Cpe3aHHbIM
MMNYNbCOM Ha BbiBOAAX
nepBnYHO 0OMOTKM
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35 WcnbiTaHue no - + - - 6.15 9.20
onpeaeneHnto HanpskeHus
paguornomex

MprmevaHus

1 NS WWHHBIX TpaHCHOPMaTOPOB HE MPOBOAST.

2 3Hak "+" 03HayaerT, YTO UCMbITaHNE NPOBOOAT; 3HAK - He npoBogdaT; bykBa "O" 03Ha4aeT, YTO UCMbITaHME
NPOBOAAT, ECNM 3TO YKa3aHO B JOKYMEHTaLMM Ha TpaHCcopMaTop KOHKPETHOIO Tuna.

8.3 O6wume nonoxeHus

8.3.1 Mpu ncnbITaHUAX KBaNM@UKaLUMOHHbLIX, MEPUOANYECKMX, TUMOBLIX, ANA YTBEPXKAEHUS TUMNa OTAENbHbIE UCTbITAHUS,
He BRusilolMe Ha pesynbTaTtbl APYrUX WUCTbITaHWiA, NpedyCMOTPeHHbIX B Tabnuue 14, gonyckaeTcs NpoOBOAMTb Ha pasHbIX
TpaHcgopmaTopax (napannernbHble WcnblTanus). [MepedveHb napannenbHbiX UCMbITaHWA criedyeT ycTaHaBnvBaTb B
AOKYMEHTaLUMW Ha TpaHcopmaTopbl KOHKPETHBIX TUMOB.

8.3.2 [lonyckaeTcs CoBMeLLEHNEe OTAENbHbIX BUAOB UCMNbITaHWUI, NepedncrneHHblx B 8.1.

Mpy HanWuMu pasfnnUYHbIX WUCMOSHEHU TpaHC(OPMAaTOPOB WCMbITAHWS AN YTBEPXKAEHUS Tuna, KBanMUKaLMOHHbIE,
nepuoanyeckne, TUMOBLIE U HA COOTBETCTBME YTBEPXOEHHOMY TUMY crieayeT NMpoBOAUTb Ha TUMOWUCMONHEHMWSIX, NSl KOTOPbIX
COOTBETCTBYHOLLME UCTbITAHUS SABNAOTCA Haubornee KpUTUYECKUMU.

8.3.3 TvnoucnonHeHns u 4ucno TpaHcOpMaTopoB, MOABEPraeMblX KaKAOMYy WCMbITaHWO, cnegyeT YykasbiBaTb B
OOKYMEHTaL N Ha TpaHCOPMaTopbl KOHKPETHbIX TUMOB.

8.3.4 lpu npuemMo-coaToYHbIX UCMbITAHUSAX TpaHcopMaTopbl NPeabsBRASAT K MPUEMKE MOLWTYYHO UNM napTusMu 1
noaseprarT NPoBepKe CMNMOLLIHbLIM KOHTPOMEM.

8.3.5 OrtaenbHble wuCMbITaHMSA [OMNycKaeTca MNPOBOAMTb Ha COOPOYHBIX eAuMHuuax W getanax TpaHcdopmaropa.
HonyckaeTcs, B TEXHUYECKN OBOCHOBAHHbIX CIy4asix, MPU UCMbITAHUSAX KBANUUKALMOHHBIX, NEPUOONYECKMX, TUMOBBLIX U ANS
YyTBEPXOEHUSA TUNa 3acynTbiBaTb UCMbITAHUSA TpaHCHOPMAaTOPOB APYrMX TUMNOB, UMEIOLNX aHanorMyHble KOHCTPYKTUBHBIE UM
TEXHOMNOrnmyeckne peLleHns U oAMHaKOBbIE MPUMEHSIEMble MaTepuarbl, NPy HannMyuu Takux yKasaHuW B AOKYMeHTauuu Ha
TpaHcopMaTOPbl KOHKPETHLIX TUMOB.

8.3.6 lMocnepoBaTenbHOCTb MCMbITAHUA MOXET ObITb I'IpOI/I3BOJ'IbHOIZ, €CIi1 UHble Tpe6OBaHVIF| He YCTaHOBJI€Hbl B
OOKyMeHTauumn Ha TpchcbopmaTopbl KOHKPETHbIX TUNOB.

8.3.7 I'Ipvl oTpuuaTenbHbIX pesdynbratax npuemMo-caaTtodvHblX, Nepnognyeckmnx n TUnoBbIX MCNbITaHWK nocne YCTpaHeHnA
D,ed)eKTOB NOBTOPHbIE UCNbITaHNA NPOBOAAT B MOJIHOM obbeme nUnn, B TeXHN4YECKn 000CHOBaHHbIX cny4yasx, B COKpaleHHOM
obbeme: NOBTOPAKT UCMNbITAHUA, NO KOTOPbIM NOJly4YeHbl HEYOOBIETBOPUTEIIbHbIE pe3ylibraTbl, UCMNbITaHUA, KOTOPbIE MOITN
NOBNUATbL HA BO3HMKHOBEHUNE ,D,e(*)eKTOB, a TakKkKe ncnbiTaHnA, KOTopble HEe NpOoBOAUITUCD.

Ecnn KOHKPETHbIE MPUYNHbI HEYOOBNEeTBOPUTENIbHOIO pesyrbrata He YCTaHOBIIEHbl, NOBTOPHbIE UCMbITAHUA MO NYyHKTaM
HEeCOOTBETCTBUA NPOBOAAT HA YABOEHHOM 4Hucne 06pa3LLOB (Kpome npnemMo-caaTto4HbIX VICI'IbITaHI/Il7I).

PesynkraTbl NOBTOPHbLIX UCMbITAHWUIA SBMSOTCS OKOHYaTENbHBIMM.
8.4 KBanudmkaumoHHbIe UCNbITaHUA

8.4.1 NMopsagok npoBefeHUs KBanuuKaLumMoHHbIX ncnelitaHuin - no FOCT 15.001 n FOCT 15.309.

8.4.2 [onyckaeTca 3acuuTbiBaTb B KayecTBe KBaNMMUKALMOHHBLIX WCMNbITAHWUA MWCMbITaHWUS OMbITHBIX 06pa3LoB,
NpoBeAeHHbIE B COOTBETCTBMU C Tabnuuen 14, ecnu cobnogeHsl criegyowme ycnoBms:

- ONbITHbIE O6p83LJ,bI OblnIM  M3roTOBMEHbLI MO TEXHOMOMMM K Ha 060py/J,OBaHI/1M, npegycMoTpeHHbIX And CepVIl7IH0I'O
Npon3BOACTBA;
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- NP N3roToBINEHNN yCTaHOBO‘JHOVI cepumn He npoeBoagunachb /J,opa60T|<a KOHCTPYKUUH, Tpe6y+ou.|,a9| npoeeneHund MCMbITaHWMA:

- Bpemsl, npoLleLlee nocrne MUCnbITaHUiA OnbITHBIX 06pa3uoB, HE NMPEBLILIAET CPOK, YCTAHOBIEHHbIA ANsi NepUoanYecKmX
MCMbITaHUNA.

Ecnn atn ycnosua He CO6J'IPOJJ,eHbI, TO Npun COOTBETCTBYHOLLUEM TEXHUYECKOM 000CHOBaHUM [onyckaetcda 3ac4utbiBatb
ncnbiTaHuA, Ha pesyrbratax KOTOpPbIX Heco6mop,eHv|e YKa3aHHbIX yCJ'IOBI/IIZ He OTpaxaeTcAd.

8.5 lMpueMo-coaToYHble UCMbITaHWUS NPOBOAUT Cry)K0a TeXHWYEecKoro KOoHTpons nubo apyrasi, YNorHOMOYeHHas Ha 3To
cnyx6a npegnpuUsTUS-M3roToBUTENS.

OQHOBPEMEHHO C MNPUEMO-CAATOMHBIMU UCMBITAHUSAMWU KaXObl TpaHCcOopmaTop OOSMKEeH noaBepratbCs MNEepBUYHON
noBepke Mo npasuniam, NPUHATLIM B CTpaHe-n3rotosutene, n metoguke - no FOCT 8.217.

8.6 NMepuoanyeckme ncnbiTaHuA

8.6.1 MNepuognyeckme ucnblTaHA cnegyeT NpoBOAUTbL Ha TpaHcopmaTopax CEpUMNHOrO NMPOU3BOACTBA HE pexe OOHOro
pasa B 5 nert.

MoaTeepxaeHne cpegHer HapaboTkM OO OTKasa nepsbli pa3 npoBogAaT 4vepe3d 10 netr nocne Hadana CepunHoOro
Nnpoun3BOACTBa, 3aTeEM - HE peXe O4HOro pasa B 5 ner.

8.6.2 Ecnu npousBOACTBO TpaHCOPMAaTopoB 6biO MNpepBaHO KO BPEMEHW HAaCTYMfeHWs Ccpoka o4vepeaHbiX
NepuoanMyecknx WUCMbITaHWM, TO nNpu  BO3OGHOBIEHMM BbiNycka criedyeT MPOBOAUTL MNEpPUOAMYECKME  UCTbITaHUS

TpaHcopMaTopoB Ha o6pasiiax Nepeoi NapTUK, U3rOTOBMEHHON NOCe BO30GHOBNEHUS NPOV3BOACTEA.

[lo 3aBeplieHVs1 oTAENbHbIX (ONUTENBbHbLIX MO BPEMEHW) UCTbITaHUA, BXOOAWMX B OOGbEM MNEpPUOAUYECKUX WUCMbITaHWNA,
OCHOBaHWEM A5 Bbinycka TpaHCOpMaTOPOB SIBMSIETCS NPOTOKON NpeablayLux Neproamyeckux CnbITaHUi.

8.7 TunoBble ucnbITaHusA cnegyet NPOBOAUTL B NMOMTHOM UMM COKpaLLEHHOM 06beMe KBanM@UKALMOHHBLIX UCTILITAHUIA MpK
N3MEHEHNN KOHCTPYKLMMK, MPUMEHSIEMbIX MaTepuanoB UMM TEXHONOIMWM NPOU3BOACTBA, €CMU 3TN M3MEHEHUS MOryT OKasaTb

BIUSIHWE Ha XapaKTepUCTUKM U NapaMeTpbl TpaHCHopMaTopOB.

B 3aBUMCMMOCTM OT xapakTepa BHOCMMOIO U3MeEHEeHUs1 (M3MEeHEHMI) UCMbITaHUSIM AOMyckaeTcs noaBepraTb OTAeNbHble
cbopoyHble eanHMLbI, AeTann, obpasubl matepuanos n ap.

8.8 NcnbiTaHua gna yTBEPXOAEeHUA TUna crnegyet NnpoBoanTb NO npasuiiam, NPUHATBIM B CTPaHe-U3rotoBuTene.

9 METOAObl KOHTPONA

9.1 MpoBepKa Ha COOTBETCTBUE TPeOOBaHMAM COOPOYHOro Yeprexa

9.1.1 MNpoBepke nognexar:

- FaGapI/ITHblel:', YCTaHOBOYHbIE U NpUCOEAUHUTESNIbHbIE pa3Mepbl, AON1A KOTOPbIX Ha C60pOHHOM YyepTexe YyKalaHbl
npegenbHble OTKIOHEHUA,

1} Kpome npremMo-caaTouHbIX UCTIbITaHUA.

- macca TpaHchopmatopall ;

1} Kpome npremMo-caaTouHbIX UCTIbITaHNA.

- COCTOAHME NOBEPXHOCTN HAPYXHbIX N30JTALUMOHHbIX yacTeu;
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- COCTOAHME 3aLLUNTHBIX I'IOKprTVII?I HapPyXHbIX yacrten;

COCTOdAHME nnowanok noa 3asemMnarwine 3aXXnmbl;

npaBuUIbHOCTb 3anofiHeHnA Tabnuyek TeEXHUYECKNX AaHHbIX;

MapKnpoBKa BbIBOOOB,

KOMMNMEeKTHOCTb.
I'IpOBepKy npoBogAT BHELWHMM OCMOTPOM, U3aMepeHnemMm yHuBepcalibHbIM U3MepUTeribHbIM UHCTPYMEHTOM, Npu NOMOLLN
wabnoHoB, a Takke B3BeLIMBAHWEM Tpchc*)opmaTopa Ha Becax obuiero npuMeHeHna umnn npu nomMmown npyxmHHOro

AOnHaMmomeTpa.

9.1.2 lNpu NpUeMo-cAaTOYHbIX UCMbITAHUSIX Pa3Mepbl AOMYCKAeTCsl MPOBEPATb Ha AeTansiX M COOPOYHbIX eduHMLax A0
cbopkmn TpaHcdopmartopa.

9.1.3 JonyckaeTcs onpenensiTb Maccy TpaHcopmaTopa CyMMUPOBAHUEM MaCC ero OTAENbHbLIX COOPOYHbLIX EANHUL.
9.2 AcnbiTaHue nsonauumn

9.2.1 Nzonsaumto nepBn4Hon 06MOTKN UCMbITLIBALOT:

Ansa TpaHccopMaTopoB Ha HOMMHaNbHoe HanpsixeHne 0,66 kB - no FTOCT 2933;

ansa TpaHccopMaTopoB HA HOMMUHAarbHbIE HanpsXxeHusa ot 3 o 750 kB BkntoumTensHo - no FOCT 1516.2 n FOCT 1516.3.

McnbiTaTenbHble HanpsbkeHWst MpUKNaabliBaloT Mexay OOHWM M3 BbiBOAOB (MMM 3aMKHYTbIMW HaKOPOTKO BbIBOAAMM)
nepBMYHONM OOMOTKM U 3aMKHYTbIMW HaKOPOTKO BbIBO4AMU BTOPUYHBLIX OOMOTOK, K KOTOPbIM AOIMKHbI OblTb NPUCOEOUHEHbI
3as3emnisiemMble 4Yactu TpaHcdopmatopa. [na TpaHchopmaTopoB, HE MMEKLWUX COBCTBEHHON NEPBUYHON OOMOTKM, Cnocob
NPUNOXEHNS HaNPsHKeHWs criefyeT yKasblBaTbh B JOKYMEHTaUMM Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB.

Mpy OTCYTCTBUM B KOHCTPYKUMM TpaHcqopmaTopa 3aseMnsieMblX 3MEMEHTOB B [AOKYMEHTaLMM Ha TpaHcqopmaTopbl
KOHKPETHbIX TUMOB AOMKHbI ObiTb YKasaHbl MeTanMyecknue 4actu, KOTopble NMpu UCMbITAHUSX JOIMKHbI GbiTh MPUCOEANHEHbI K
3aMKHYTbIM HAKOPOTKO BTOPUYHBIM OOMOTKaM.

MeTogbl MChbITaHWUA M30MALUMUM MacroHamnofHEHHbIX TpaHCopMaTopoB Ha HOMUHanbHoe HanpsbkeHue 330 kB u Bbiwe
Cpe3aHHbIM PO30BbIM MMMYNbCOM M MHOTOKPATHbIMY CPEe3aHHbIMU UMMyNbCaMy criefiyeT yKasbiBaTb B AOKYMEHTaUuM Ha
TpaHcOpMaTOpPbl KOHKPETHLIX TUMOB.

9.2.2 INVHY NyTn yTeYKU BHELLHEWN N30Nsaummn TpaHchopMaTopoB Ha COOTBETCTBME TpeboBaHusaMm 6.3.1 n 6.3.2 npoBepsoT
no FOCT 9920.

9.2.3 MexayceKkumnoHHyto nsonauuio ncnoitoieatoT no [OCT 1516.2.

McnbiTatensHoe HanpsxxeHne 3 kB NpuUKNagbiBakT noo4vepenHo Mmexnay KaXKOon ceKkumnen n coegmHeHHbIMN Mexay cobowm
npo4YnMun cekumnamm OOMOTKM.

9.2.4 M3onaumio BTOpMYHbLIX 0OMOTOK TpaHcdopMaTopoB ucnbiTbiBaoT no FTOCT 1516.2. UcnbiTatenbHoe HanpsbkeHve 3
KB npuknagbiBaloT noovepesHo Mexay 3aMKHYTbIMM HaKOPOTKO BbIBOAAMM KaXAOW U3 BTOPUYHBbIX OOMOTOK M 3aMKHYTbIMU
HaKOPOTKO BbIBO4AMU MPOYMX BTOPUYHBIX OOMOTOK, K KOTOPbIM MPUCOEAMHAIOT 3a3eMnseMble YacTu TpaHccopmartopa. Mpu
OTCYTCTBUM B KOHCTPYKLMN 3a3eMIsieMbIX YacTeun cnegyeT pyKoBOACTBOBaTLCA YkasaHuamu 9.2.1.

9.2.5 [JonycTMmMoe 3HadeHMe MaKCUManbHOro KaXyLleroca 3apsga HEeOOHOKPaTHO BO3HMKAOLLMX YaCTUYHBIX paspsaos
onpegenstot no [OCT 1516.3 n [OCT 20074.

M3mepeHne MakcMarnbHOro KaxyLerocs 3apsia HeoQHOKPaTHO BO3HMKAIOLLMX YaCTUYHLIX paspsaos - no Mmetoamke [OCT
1516.3.
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TpaHC(bOpMaTOpbl CHUTAKTCA BblaepKaBLLWMMUN UCTIbITaHUE, eCIN BbINOJTHAKTCA YCITOBUA!

- HW B OOAHOM M3 |/|3mepeH|/||7| 3Ha4YeHne MakcumalribHOro Kaxyulerocd 3apdna HeOAHOKPaTHO BO3HUMKAKLWMX YaCTUYHbIX
pa3paaoB He npeBbillaeT HOPMUPYEMOIro 3Ha4YeHUA;

- HA B OQHOM M3 M3MEPEHMWI 3HAYEHWe MaKCUMarnbHOMO KaKyllerocsi 3apsija HeOOHOKPaTHO BO3HMKAMOLWMX YaCTUYHbIX
paspsaoB, onpeaeneHHoe Ans PerynspHoCTU npouecca u.p., paBHoi F. = 0,5, He npeBbllwaeT AonyCTUMOro 3HaYEHUS;

- CPeAHUI TOK YacTUYHbIX Pas3psiAoB .. , OnpefeneHHbI Kak CyMMa MaKCUMarlbHbIX 3HAYEHUI KayLMxcsi 3apsiioB,

N
B34ATbIX 3@ UHTepBasn BpeMeHu J° , COOTBETCTBYET Tpe60BaHVIPOZ

lru:p. = (Eg:'mpm.:”ff ) (3)
rA€ Fimopm. - HOPMUPOBAHHOE (AOMYCTMMOE) 3HAYEHME MaKCUMAIbHOTO KaxyLLErocsi 3apsiia HEOJHOKPATHO BO3HMKatoLLMx YP;

t - 3HayeHMe BpeMeHn OOHOro Lnkna namepexns YP.

MpumeyaHue - Mpu 3TOM 3a MakCcMMarbHOE 3Ha4YeHWe KaxyLlerocs 3apsiia NPMHUMAaETCs TO ero 3HavyeHve, Npu KOTOPOM
YMCNO NEepModoB BO3HUKHOBEHWs YaCTWYHbIX pa3psifoB cocTtaenseT 6onee 50% obuwero uyucna nepvogoB 3a Bpems
N3MepeHUs.

MeToabl M3MepeHust TaHreHea yrna AMaNeKTPUYECKMX NoTepb MacroHarnosIHeHHbIX TpaHCOPMaTOpOB criedyeT ykasbiBaTb
B JOKYMEHTALMWN Ha TpaHCHOPMaTOpbl KOHKPETHBIX TUMOB.

9.2.6 UcnbiTaHne MeXAyBUTKOBOW U30MALMU

9.2.6.1 lpu ucnblITaHUAX MEXOYBUMTKOBOW M30MAUMM MCNbITyeMas BTOpuyHad oOMOTKa [orkHa ObiTb pa3oMKHyTa, a
ocCTanbHble BTOPUYHbIE OOMOTKM (€CNN OHM UMEIOTCS) - 3aMKHYTbl HAKOPOTKO.

Yepe3s nepBuyHyt0 OOMOTKY TpaHcchopmartopa nponyckaroT Tok yactoton 50 I, 3HayeHuMe KOToporo onpenensoT B
COOTBETCTBUM C TpeboBaHuaMuY 6.3.7.

Llenbio HacTosLEro ncnbITaHUs ABMSIETCS HE BOCMPOW3BEAEHWE YCNOBUIM paboTbl TpaHcdopmaTtopa npy pa3oMKHYTOM
BTOPUYHOM LENM, a npoBepka KayecTBa MEXOYBUMTKOBOW M30ONAUMWU, MNOITOMY (POPMYy BOMHbI TOKA W HaMpsKeHWs He
HOPMUPYIOT.

[onyckaeTca npoBegeHVWEe WCMbITAHUSA MNPU HECKOMNMbKMX OOHOBPEMEHHO PA30MKHYTbIX BTOPUYHBLIX OOMOTKax, €ecrnu
CPaBHUTEMbHLIMU UCMbITAHUSIMWM Ha OOHOM U TOW X€e YCTAHOBKE [0Ka3aHO, YTO MHAYKTMPOBAHHOE BO BTOPUYHbIX OOMOTKax
HanpsbkeHue (amnnutyaa) He yMeHbluaetcst 6onee yem Ha 20% No CpaBHEHMIO C UCMbITAHUAMU, MPOBOAUMBIMU MPU OOHOM
pPa3oMKHYTON OOMOTKe.

9.2.6.2 lNMepBnyHasa 0OMOTKA LUMHHBIX, BTYMOYHbIX, BCTPOEHHBLIX U pasbeMHbIX TPaHC(OPMATOPOB MOXET MMUTUPOBATLCS
HECKONbKUMM BUTKaMW, MpU 3TOM 3@ HOMMUHaIbHbIA NEPBUYHBIA TOK MPUHUMAKOT Takoe 3HayYeHue, Npu KOTOPOM COXpaHseTcs
3Ha4YeHne HOMUHarbHbIX aMNepPBUTKOB.

9.2.6.3 MHoyKkTMpyemoe BO BTOPUYHOM OOMOTKE HanpsbkeHne JonycKkaeTcst onpeaensaTh:

HEeNOCPeACTBEHHBIM N3MEPEHMEM HaMNPSPKEHUS Ha BbIBOAX UCMbITYEMON BTOPUYHON OOMOTKY;

Ona  TpaHcopmaTopoB, WMELMX COOCTBEHHYIO MNEPBUYHYO OOMOTKY, - M3MEPEHMEM HanpsiKEHUS Ha BbIBOAAX
NepBMYHOM OOMOTKM M YMHOXEHWEM W3MEPEHHOIO 3HAYEHWs] HaMNPSHKEHMS Ha OTHOLUEHWE 4YMCen BUTKOB BTOPUYHOW W

nepBnYHOM 0OMOTOK. [pn 3TOM n3mepeHmmn npeHedperaoT NnageHNeM HanpsXKeHUst Ha NePBUYHON OOMOTKE;

ONSt WWHHBIX, BTYMOYHbIX, BCTPOEHHbIX W pPa3beMHbIX TPaHCOPMAaTOPOB - M3MEPEHUEM HanpshKeHWs Ha BblBOAAX
"KOHTpONbHON" OOMOTKM, HaroXeHHONW BPEMEHHO MOBEPX MCMbITYyeMON OOMOTKM, U YMHOXEHWEM M3MEPEHHOro 3HavyeHus

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

FOCT 7746-2015 TpaHcdopmaTtopbl Toka. ObLumne TexHuyeckne ycrosums CrtpaHuua 31
FOCT om 23 utoHs 2016 2. Ne 7746-2015

Hanps>xXeHna Ha OTHOLLeHune 4ncen BUTKOB BTOpVIHHOVI n I'KOHT[.')OJ'II:;HOI/I 0OMOTOK.

9.2.6.4 lNepBWYHbIN TOK (OEMCTBYIOLLEE 3HAYEHUE) creqyeT N3MepsaTb C NOMOLLBbIO TpaHcopmMaTopa Toka U amnepmeTpa
KIlaccoB TOYHOCTU He Huxke 1.

9.2.6.5 Tpchq)opmaTop CHMTAKT BblaepXaBLMM UCNbiTaHWe, ecnn B npouecce UcnbiTaHUA Me)K,EI,yBI/ITKOBOIZ n3onaunmn
BTOPUYHbIX 0OMOTOK He NPON30LLUITIO PEe3KOro yeernn4eHnd nepBnMYHOro Toka Ui yMmeHbLleHNA NHOYKTUPYEMOro HanpsaXeHna.

HanpsikeHve, MHAYKTUpYEMOE BO BTOPUYHON OOMOTKE (aMnnuTygHOe 3HayeHue), crieayeTt onpeaensiTb C NOrpeLlHOCTbIo
He Gonee 10% npubopamun, UMELLMMU BbICOKOE BXOOHOE COMNPOTMBIIEHME: 3NEKTPOHHBIM BOMBTMETPOM WU 3NEKTPOHHO-
nyyeBbiM MnM uucpoBbIM ocuunnorpaddoM C AenuteneMm HanpsbkeHus. [lonyckaetcsi Mcnosfib3oBaTb AN U3MEpPeHUs
HanpshKeHUs BONLTMETP, pearupylowuii Ha amMnaUTY4HOE 3HAYeHWEe HanpshKeHusl, HO rpagyvpyembli B OEWCTBYHOLLMX
3Ha4YeHMAX CUHYcOMAanbHON KpuBOW. B 3TOM crnyvae HanpsbkeHue, nokasbiBaemMoe npubopoM, AOSMKHO ObiTb YMHOXEHO Ha

2

,ElOI'IyCKaeTCﬂ BMECTO U3MEPEHUA TOKa OorpaHn4YmBaTbCA KOHTPOJIEM 3a €ro usmMeHeHnem B Cliyyae, Korga onpe,uenmou.l,elh
BENUYNHON npu UCNbiTaHNN ABNAETCA aMMJINTYQHOE 3Ha4YeHUe HanpsXeHud, n aHanorm4yHo onyckaeTca BMEeCTO M3MepeHnd
HanpsaxXeHna orpaHn4dmBaTtbCA KOHTpPONieM 3a ero uSMeHeHmem B Criydae, Koraga onpe,u,enmou.l,eil BENNYMHOMN npu mncnbiTaHnn
ABNAeTCA I'IepBVI‘-IHbIVI TOK.

9.2.7 WcnbiTaHna u3onsauum, NPOBOAUMbBIE B KauyeCTBE KPUTEPUS YCMELIHOCTM APYrMX WCMbITaHUA, MNpoBOASAT Mpu
3HAYEHUAX UCMbITATENMbHbBIX HaNpPsPKEHURN, paBHblX 90% HOPMUPOBAHHLIX 3HAYEHWUA, U BPEMEHM BO3OENCTBUS 1 MWH, BHe
3aBMCUMOCTW OT Buaa U30NALUN.

9.3 NamepeHne conpoTMBNEHNS N30MALUKM OOMOTOK MPOBOAAT MeroMmeTpoM Ha 2500 B gnsi nepBuYHbIX 0OMOTOK M Ha
1000 B - onsa BTOPUYHBbIX OBMOTOK.

9.4 Onpe/:l,eneHme I'Ip06VIBHOI'O Hanps>XXeHna n TaHreHca yrna AnanekTpu4ecknx notepb npu UCnbliTaHU I'Ip06bl macna - no
[OCT 6581.

[na TpaHchopmaTopoB C HOMMHamNbHbIM HanpsbkeHnem o 35 kB BknwoumTenbHo npoby macna oTtbumpalT B OeHb
UCMbITaHMSA U3 eMKOCTM, U3 KOTOopou Obino 3anuto macno B TpaHcdopmatop, a Ans TpaHcdopmaTtopoB C HOMUHAMNbHBIM
HanpsbkeHnem 110 kB 1 Bbiwe - HeNocpeacTBeHHO M3 TpaHcdopmaTtopa. MNMopsagok B3aTuA Nnpobbl 4oMmMKeH OblTb YCTAHOBMEH B
OOKYMeHTaLun Ha TpaHcgopMaTopbl KOHKPETHbIX TunoB. MeToabl onpedeneHvst Bnaro- W ra3ocofepXaHus, a Takke
npoBefeHNs1 XxpomaTorpamyeckoro aHanusa coaepXallMxcsi B Macre rasoB AOMKHblI ObiTb yka3aHbl B JOKyMEHTauuu Ha
TpaHcopMaTopbl KOHKPETHbIX TUMOB.

9.5 OnpeaeneHue norpewHocTen
9.5.1 MpoBepka NONAPHOCTU U onpeaerieHne TOKOBbIX U YINOBbIX NOrpeLwHocTen

9.5.1.1 TpoBepKy NOMAPHOCTU WU OMNpedeneHne TOKOBbIX WM YIMOBbIX MOrpeLlHOCTEN NMPOBOAAT Ha TpaHcdopmartopax,
NOABEPrHyThIX pa3marHuymMBaHuilo. MeToabl pasMarHMyYMBaHWs, NpoBepKa MOMSPHOCTM M OonpeferneHne MnorpewHocTen - no
[OCT 8.217.

OnpepeneHne NorpeLuHOCTeN NPOBOASIT Ha KaX oW BTOPUYHO OOMOTKe.

Ecnn obmotke NMPUCBOEHO HECKOJIbKO KIlaCcCOB TOYHOCTU n/Mnn HecKomnbKo Harpy3oK, TO npu npuemMo-CaAaTOYHbIX
ncnbiTaHMAX onpegeneHne I'IOFpeLIJHOCTeIZ npoBoOAT B BbICLLEM Kracce TOYHOCTU B YCIOBUAX, OrFOBOPEHHbIX MeXxay
n3rotoeutenemMm u n0Tpe6|/|TeneM, a npun Opyrnx sugax MCMbITAHUM - BO BCEX KfNaccax TOYHOCTU M npu BCexX Harpyskax,
YCTaHOBJT1€HHbIX B JOKYMEHTaunn Ha OaHHbIN TpchdaopmaTop.

TpaHcdopmaTopbl C TOKOM PaCLUMPEHHOrO AManasoHa A0MKHbl ObITb UCMbITaHbl NPY HOMUHANLHOM NepBUYHOM Toke 150
mnnu 200% Bmecto 120% HOMMHaNbLHOrO ToKAa.

9.5.1.2 Tlpn onpegeneHnn MOrpeLIHOCTEN BTOPUYHOM OOMOTKM KackagHOro TpaHcdopmatopa BCE OCTarnbHble €ro
BTOPUYHbIE OOMOTKM AOSMKHbI ObITb 3aMKHYTbI Ha Harpy3ku. [pOLEHTHOE OTHOLUEHME 3HAYEHUIM Harpy3ok K HOMMHANbHBIM
3Ha4YeHUAM [OMMKHO COOTBETCTBOBATb MPOLEHTHOMY OTHOLUEHWIO BTOPUYHOM Harpysku (K HOMUHANbHOMY 3HA4YeHUI0) B
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I/ICﬂbITyeMOI?I O6MOTK€, €CJ11 NHble Tpe6OBaHI/IF| He npegyCcMOTpPEeHbl B JIOKYMEHTauum Ha TpchcbopmaTop KOHKPETHOIo Thna.

9.5.1.3 TlorpelwHoCT! LWUHHbIX, BTYMOYHbLIX, BCTPOEHHbIX W pasbeMHbIX TpaHcOPMaTOpPOB MNpPM  UCMbITaHUAX
KBanMuKaLMOHHbIX, TUMOBLIX U Ha YTBEPXXAEHWE TUNa criedyeT onpeaensTs B NEPBMYHOM TOKOBEAYLLEM KOHTYpe COrnacHo

pUCYHKY 1.
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1 - UCNbITYEeMbI TPAHCAHOPMATOP; .. - PACCTOSIHUE MeXaY OCAMM MPOBOAHWUKOB COCEAHUX ha3 B MECTE YCTaHOBKY

TpaHcdopmMaTopa B aKCnyaTauuy; 5. .. - paccTosiHMe B CBETY OT TpaHccopmaTopa A0 MecTa Gnvxaiiliero nsriba
NPOBOAHMKA, CNy>Kallero B aKkcnnyatauum nepBuYHon o6MoTKol TpaHcdopmaTopa

PucyHok 1 - PasaMmepbl NepBUYHOIO TOKOBEAYLLErO KOHTYpa

YncneHHble 3HavyeHust pa3mepoB AT:'[&PDJ n E]':'IZ&IQ: AOJDKHbI ObITb YCTaHOBJ1€Hbl B JOKYMEHTauun Ha TpaHCCbOpMaTOpr
KOHKPETHOro tuna n npu ncnbitTaHMm oHM He OO0JKHbI ObITb npeBblLUEHbI.

9.5.1.4 TorpeLlwHOCTH LWWHHBIX, BTYNOYHbIX, BCTPOEHHbIX U pa3beMHbIX TpaHCOpMaTopoB Ha HOMUHArbHbIE TOKW CBhbILLE
2000 A npu ucnbITaHMAX NPUEMO-CAATOMHbBIX U MEPUOANYECKUX OOMYCKAETCsl onpeaensatb C NepBUYHON OOMOTKOM, COCTOALLEN
N3 HECKOMbKMUX BUTKOB, U MPU COOTBETCTBEHHO YMEHbLUEHHOM 3HaYeHUN HOMUHAMNBHOrO ToKa (Takum obpa3om, YTobbl 3HaYeHne
HOMWHArmbHbLIX aMNepBUTKOB OCTaBarioCb HEU3MEHHbIM), €eCnv Npu  KBaNUMUKALUOHHBIX WNU  TUMOBLIX UCMbITAHUSAX
YCTAHOBMNEHO, YTO pasHMLA B 3HAYEeHWUsIX MOrpeLuHOCTeN, M3MepeHHbIX MOoAOoGHbIM OOpa3oM M MpU YCMOBUSIX YCTaHOBKU
TpaHcdopmatopa cornacHo 9.5.1.3, He npeBbiwaer 25% HOpMUpPyeMbIX 3HayYeHun. PacnonoxeHwe BUTKOB NepBUYHOW
0BMOTKM, BBINOMHAEMON Afs UCMbITaHUS, paBHOMEPHOE BOOMb MarHUTONPOBOAa WM COCPEAOTOMEHHOE Ha OA4HOW U3 ero
yacTen, AOMKHO OblTb YKa3aHO B JOKYMeEHTaLMM Ha TpaHCOopmMaTop KOHKPETHOrO Tvna.

9.5.2 MNpn HEOGXOAMMOCTU NPOBEPKN CTABUTBHOCTU METPONOIMYECKUX XapaKTEPUCTUK B Ka4ECTBE KPUTEPUS YCMELWHOCTU
APYIMX UCMbITaHWn ee criedyeT MNPOBOAUTL HEMOCPEACTBEHHBLIM OMpedesieHneM MOrpeLuHOCTEN WM U3MEPEHWEM Toka
HamarHu4mBaHusi cornacHo 9.8. 3HayeHne OOMNYCTVMOro M3MEHEHUs! MOrpeLLHOCTEN UMU ToKa HamMmarHUYMBaHUA LOMKHO ObITb
YCTaHOBIEHO B [JOKYMEHTaLMMN Ha TpaHCOPMaTop KOHKPETHOrO Tuna.

9.5.3 lNpwu npnemo-caaTovHbIX NUCMbITAHNSAX NOTPELLUHOCTN AOMYCKaeTCa U3MepATb MPU MEHbLUEM YUCre 3Ha4YeHUI TOKOB U
Harpy3ok, 4Yem ykasaHo B 6.4 (Tabmuubl 8 u 9), ecnn 310 O0GOCHOBAHO pesynbrataMu KBanM@PUKALMOHHBIX WM TUMOBbIX
MCMbITaHUN.

9.6 MNpoBepka npegenbLHOM KpaTHOCTU U Ko3adrduumeHTa 6e3onacHOoCTU NpUGopoB

9.6.1 lpoBepky npedenbHOM KpaTHOCTU M KoadduumeHTa GesonacHoCTM MpuUBOPOB crieyeT NPOBOAWTL MO CXEME,
npuBegeHHOW Ha PUCYHKe 2.

K anemeHTam cxembl npeaobABnA0T cnegywuwine Tpe6OBaHI/IF|Z

a) koahduumeHTsl TpaHchopmauumn TpaHchopmatopoB TTMN3 u TTMNU gormkHbl ObiTe TakMMKU, YTOObI BbIMOMHANOCH
ycnosue
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By = By 4)
rae #. - koadhdunumeHT TpaHcdhopmauum TTI;
My - KoadbduumeHT TpaHcdopmauun TTIM3;
My - KO3 bmUmMeHT TpaHcopmauumn TTU;
M

m - Ko3duLmeHT TpaHcpopmaumm TTTN.

Ecnn atanoHHblin TpaHcdopmaTop MMeeT KOo3(ULMEHT TpaHchopMaumMmn, MpuM KOTOPOM BbIMOMHSIETCS YyCroBue
Mg = Xy, TO NPOMEXYTOYHBIN TPAHCHOPMATOp B €0 Lieni MOXeT OTCYTCTBOBATb.
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TT3 - atanoHHbIN TpaHcdopmaTop Toka; TTU - ncneityemblnt TpaHcgopmatop Toka; TTI - npoMexyTouHbIn TpaHcgopmaTtop
TOKa, HaxXo4ALWMNCS B LIeNM UCNbITYeMOro TpaHcdopmaTtopa Toka; TTI3 - NpoMexXyToUHbIM TpaHChopMaTop Toka,

HaxoAsLWMICA B LIenu 3TanoHHOro TpaHcgopmaropa Ttoka; A1, 42 - amnepmerTpsl; Eg - BTOpMYHas Harpyska B Lenu
UCNbITYyeMOro TpaHccopmaTopa Toka

PucyHok 2 - Cxema npoBepku NpeaenbHon KpaTHOCTU U KoadduumeHTa 6esonacHocTu
0) amnepmeTpbl A1 1 A2 OOMKHBI U3MEPATb AEUCTBYOLME 3HAYEHUS TOKA.

AmnepmeTtp A2 OOMKEH UMETb Marnoe BHYTPEHHee COMPOTUBIEHNME.

Knacc TO4HOCTM aMnepMETPOB AOIMKEH ObITb HE HMXe 1.

Knacc TOYHOCTM NPOMEXYTOUHbLIX TPAaHCOPMATOPOB AOMKEH ObiTb He Huxe 0,5.

OTanoHHbLIN TpaHchopMaTop AOIMKEH UMETb:

Knacc To4HoCTU He Hke 0,5 unu nonHyto norpelHocTb He 6onee 0,5% npu ncnbiTaHUM BTOPUYHONM 0BMOTKM Knacca 5P;
Knacc TOYHOCTU He HWKe 1 MKW NOSHYH0 NOrpeLlHocTb He 6onee 1% npu ncnbliTaHum BTOpU4HoM 06moTku kracca 10P;

B) 3HaYeHWe Harpyskm M ee KO3IPMULMEHT MOLIHOCTU [OMKHbI OblTb BbiOpaHbl Tak, Y4TOObI MOMHOE COMPOTUBIEHME

BHELUHEN BTOPWYHOW LENW WUCMbITYyeMoro TpaHcopmaTopa (BKMYasi COMPOTUBIIEHWE MPOBOAOB U  MPOMEXYTOYHOMO
TpaHcdopmaTtopa) 1 ee KO3PMULMEHT MOLLHOCTU BbINn paBHbl 3a4aHHBIM 3HAYEHUSAM (C TOYHOCTLIO 5%).
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Yepes nepBuyHble 06moTkn TT3O u TTU nponyckatoT Tok yactoTton (50 flz'ﬁj) 4 npakTuyeckn cuHycouaansHo opMmbl,

3HayeHMe KOTOPOro COOTBETCTBYET npefenbHOW KpaTHOCTM wunu koadpduumeHTy 6e3onacHocTv npubopos. 3HayeHue
NepBMYHOrO TOKa U3MEPSIOT amrnepmMeTpom A7.

MonHyto norpelHocTb £, %, onpedensoT no opmyne

£= fﬂ-mm, (5)
{4

e { 4 - Tok no amnepmetpy A1, A;

fﬂg - TOK No amnepmeTpy A2, A.

9.6.2 Ecnu ucnbiTatenbHasi yCTaHOBKA W/UNM HOpMUpyeMasi TepMMYecKass CTOMKOCTb MCMbITYeMOro TpaHcdopmatopa
OorpaHu4MBaeT ANUTENbHOCTb MPOTEKaHus Tpebyemoro Toka, HeobXoauMMykt AOns YCMOKOEHUS aMnepmeTpoB, OOMyCKaeTcs
onpenensitb TOK ApPYrMMm cnocobom, Hanpumep ocuunnorpacpoBaHneEM.

Ona TpaHcdhOpMaTtopoB C HECKOMbKAMW  HOMWHanbHbIMKM KO3 dUUMEeHTamn TpaHcdopmaumm, nonyYyaemMbiMu
nepeknioyeHmemM cekuum OBMOTOK MpU  HEUM3MEHHOM 3HAYEHUM HOMUHAmbHbIX aMnepBUTKOB, MOMHYK MOrPELIHOCTb
JornycKaeTcs UsMepsTb Npu nobdom koacpuumneHTe TpaHchopmaumm.

9.6.3 LUuHHbIE, BTYNOYHblE, BCTPOEHHbIE W pa3beMHble TpaHcopmaTopbl CreayeT UCNbITbIBaTb B UCMbITATENbHOM
KOHTYpe COrnacHoO pUCYHKY 1.

YucneHHble 3HadYeHns pa3mepoB A n B gomkHbI ObITb YCTaHOBJ1€Hbl B JOKYMEHTauun Ha TpchcbopmaTopbl KOHKPETHbIX
TMNOoB, N Npu nNpoBEpPKe npe,qeanon KPaTtHOCTU OHU He [OOJDKHbI ObITb npesBbllleHbl, a MNMpu npoBepke KOS(bq)VILI,VIeHTa
Ge3onacHocTu |'|p|/|60p08 AOJTKHbI ObITb HE MeHee YCTaHOBJT€HHbIX 3Ha4YEeHNN.

9.6.4 I'Ipeneanyro KPaTHOCTb OONYyCKaeTCA NpoBepATb APYrMmMm CI'IOCO6OM, Hanpumep KOCBEHHbIM, KOTOprVI OOJDKEeH ObITb
yCTaHOBINEH B JOKYMEeHTauun Ha TpchcbopmaTop KOHKPETHOIo Tuna, ecnun npun mncnblTaHNAx KBaJ'II/IdI)I/IKaLI,I/IOHHbIX, TUNOBbIX N
Ha yTBepXXaeHne Tuna AOoKa3aHOo, YTO 3TOT crnocob obecneynBaet nony4yeHne paBHO3HaA4YHbIX Pe3yJibTaToB.

I'Ipe,u,eany}o KPaTHOCTb TpchcbopmaTopOB C HU3KMM 3Ha4YeHneM pacceaHna MarHUTHOro nonda gonyckaetcd onpenendrtb
nyTeMm WU3MepeHua TOKa HaMarHndmBaHua cornacHo 9.8. BblpameHHoe B TMpoueHTax OTHOLWeHNe WU3MepeHHOro TOoKa
HamMarHmymeaHma K HOPMUPOBaAHHOMY TOKY npe,qeanoPl KPaTHOCTK cornacHo d)opmyne (7) He [OOJDKHO nMpeBbillaTtb
HOPMUPYEMOro A1 COOTBETCTBYHOLLEro Krnacca TOYHOCTU 3Ha4YeHuA NonHomn NOrpeLHoOCTn.

MpumeyaHne - lMpusHakaMu HU3KOMO paccesiHUsi KOHCTPYKUMM siBrsitoTcs: 1) Konblesasi chopmMa MarHUTonpoBoaa C
paBHOMEPHO pacnpeeneHHo BAOMb €ro AMUHbI BTOPUYHOW OBMOTKOM; 2) pacnonioXeHne NepBUYHOrO NPOBOAHMKA AOIHKHO
OblTb BAOMb OCM MarHUTONPOBOAA, @ NMPU MHOTFOBMTKOBOM NEPBUYHOM MPOBOAHWKE - PABHOMEPHO pacnpefeneHHbIM BAOSb
ANVHBI MarHUTONPOBOAA; 3) OTCYTCTBUE BIUSHUSA MarHUTHOTO Nnonsi 6rM3ko pacnonoXeHHbIX NPOBOAHUKOB NEPBUYHON CXEMBI.

I'IpM COMHEHNN B OOCTATOYHOCTU BbllleyKa3aHHbIX NMpU3HaKoB HU3KOro paccedHud, OO0JIKHO ObITb npoeegeHo cpaBHEeHue
3HaAYEeHUIN NOSTHON NOrpeLwHOoCTN Npu NPAMbIX N KOCBEHHbLIX UCMNbITAHUAX.

Mpu pasoMKHYTOM MepBUYHON OBMOTKE, BTOpWUYHasi OBMOTKA MOAKIOYEHA K MCTOYHWMKY MUTaHUS MpU HOMUHAaSIbHOM
yacToTe MyTeM MNPUMOXEHNS CUHYCOMZANbHOIO HaNPSHKEHWs, UMEIOLLEro AeiicTeylollee 3HadeHne onpegensemMoe no 9.8.2.

O6pasoBaBLUMICS B pesynbrate 3TOr0 TOK, BblPaXKEHHbIN KaK MPOLEHTHOE OTHOLWEHWE K HOPMUPOBAHHOMY TOKY
npeaenbHOM KpaTHOCTU, He OOSMKEH NPeBbIWaTh NPeaern NoHOM NOrpeLHoOCTH, YKa3aHHbIN B Tabnuue 9.

HanpskeHve fomKHO ObiTb M3MEPEHO BONBTMETPOM CPEOHENO 3HAYEHUS.

Tok HamarHuuMBaHusa JOmKeH OblTb M3MepeH C NoMoLlblo npubopa, u3amepsioLLero cpegHekBagpaTMyeckoe 3HadeHue ¢
MUHUMaIbHBbIM KO3 OULNEHTOM aMnnNnTyabl 3.
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KoadbdpmumeHT GesonacHoCT NpMGOpoB AOMYCKAETCS ONPeaensaTb NyTeM U3MepPeHUst Toka HamarHndmMeaHms no 9.8.5.

9.6.5 I'Ipeneanylo KPaTHOCTb LWWHHBLIX W BCTPOEHHbIX TpchcbopmaTopOB KraccoB TOYHOCTM P C KomnbLEBbIM
MarHmTonposogom M 3Ha4eHnemMm HOMUHalbHOro nNepBUYHOIo TOKa 10 KA u Bbiwe, npegHa3Ha4YeHHbIX AnAa UCnoJjib3oBaHUA B
OOHO- N TpeX(*)a3HbIX yCTaHOBKax 4acTOThl 50 Ny, npu pacnosioxXeHnn npoBogHNKOB I'IepBI/I‘-IHOIZ Lenn B OOHOW MIOCKOCTU, U
noaBepXeHHbIX BIMUAHUIO BHELWHUX MarHMUTHbIX nonen oT aTux NpPoOBOAHMKOB, O0NYyCKaeTCA onpenendatb npu Tokax MeHblue
TOKa HOMUHaIbHON npe,u,eanoﬁ KPaTHOCTW.

9.6.5.1 lNoagroToBka K NpoBeAEHUIO U3MEPEHUN

B npouecce Un3rotoBneHna OnbITHOINO 06pa3ua ncnbiTyemoro TpchqaopmaTopa Ha ero marHurtonpoBog A0 HaMOTKU
ﬂpe,D,yCMOTpeHHOVI yeprexamu BTOpI/I'«-IHOl7I OOMOTKM, HamaTbiBalOT TOHKUM n3o0MpoBaHHbIM NpPoOBOOOM 5 cneunanbHbIX

KOHTPOIbHbIX MOTOK, MOJNOXXEHHbIX H ANMHbI MarHmTonposoda H TOAHUN ro OnunHbl gpyr ot Apyra.
(0} (o) obmoTOo acnorioxe alz a onpoBoada Ha paccTo L ero (o} a

KonuyectBo BUTKOB 3TMX 06moTok oT 10 go 50 BbIOMpaeTcsa u3 ycrnosui NpenenoB Cpeacts U3MepeHun, npegHasHaveHHbIX
ans namepeHus 3C obMOTOK, a TakKe BO3MOXXHOCTM HE CHMTATLCH C MOMEXaMU BO BPEMS U3MEPEHWI, ECMNU TaKMEe UMEHTCS.
Kaxxgas obmoTka gomkHa 3aHumatb He 6onee 10-15 MM AnuHbI MarHMTonpoBoaa.

9.6.5.2 TpaHccopmaTop ycTaHaBnueaeTcs B [1-06pasHbii UCNbiTaTeNbHbIN KOHTYP COrMacHoO pucyHky 1, pasmepbl A n b
KOTOpOro OTpa)alT YCrnoBus pacnonoxeHus TT B akcnnyatauun. YacTb MarHMTOnpoBoda, Ha KOTOPOW HaMOTaHbl
KOHTPOSbHbIE 0OMOTKU, AOMKHa ObITh OOpalleHa B CTOPOHY NPOBOAHMKA 0GpPaTHON LUMHBLI KOHTYpa, NpUYeM cpegHss (TPeTbsl)
KOHTpOIbHas obMoTKa AoSkHa pacnornaratbCsl HEMOCPEACTBEHHO HAMPOTUB 3TOM LWMHBLI. TpaHcdopmaTtop Ans U3MepeHus
TOKa B MEPBUYHOM LeNn OOMMKeH ObiTb pacrnonoXxeH Ha NpsIMOM y4acTke KOHTYpa, a YCIOBUS ero YCTaHOBKU OTHOCUTENbHO
KOHTYpa OOSMKHbI 06ecneunTb TOYHOCTb U3MepeHnst cornacHo 9.6.1 HacToswero ctaHgapTa. Vicneityemas BTopuyHas obmoTka
OOImKHa OblTb 3aMKHYTa Ha HOMUHAINbHYHO HarpysKy, onpegeneHHyo ¢ NorpeLlHoCcTbo He Bonee 5%.

9.6.5.3 NpoBeneHne namepeHuin

9.6.5.3.1 [Onsa BbinonHeHus uamepeHnss OOC KOHTPOSIbHbIX OOMOTOK B MEPBUYHOM KOHTYpe YCTaHaBNMBAETCS TOK,
3HayeHMe KOTOPOro [JOIMKHO cocTaBnATb He MeHee 20% ToKa HOMWHANbLHOW NpefenbHOW KpPaTHOCTU  UCMbITYEMOro
TpaHcdopmaTtopa. [AnMTenbHOCTb NPOTEKaHWUS ATOr0 TOKa He HOPMUPYETCS, OnpeaenseTcs u3 BO3MOXHOCTe 06opyaoBaHus u
CpeacTB uamepeHuii. Npyn OTCYTCTBUM MHOroOKaHasrlbHOM CUCTEMbI M3MEPEHUN U HEeBO3MOXHOCTM uameperuss 3OC Bcex
KOHTPOMbHbLIX 0OMOTOK B O4HOM OMbITE€ A0NyCKaeTCa MOBTOPATb OMNbIThbl, HO pa3HULAa B 3HAYEHMAX NEPBUYHONO TOKa He OOMKHa

npesbiwaTtb 1%. o pesynsrataM NpoBeAeHHbIX U3MepeHUn No dopmyne (6) HaxoguTcs Hanbonblee 3HaveHne JOC EE’
KOTOpOE MOXeT BO3HMKHYTb BO BTOPUYHOW OBMOTKE MPpU HOMUHANbHOW NpeaenbHOM KpaTHOCTU:

W, I
By _ T ‘mprp (6)
Wm'fun

roe Eg - Hanbonblee 3HavyeHne JC KOHTPOMbHON 06MOTKK, NONy4YeHHOe B onbiTe, B;
WEH - HOMWHanNbHOE YMUCNO BUTKOB BTOPUYHOM OOMOTKY;

W

ko - YMCIO BUTKOB KaXXOO0W KOHTPOIbHON 0BMOTKY,;

fnp_Kp_ - HOMUHanbHbIN TOK NpeaeribHoON KPaTtHoOCTH, KA;

{am - MEpBUYHBIN TOK B OMbITe, KA.

9.6.5.3.2 N3amepeHne Toka HamMarHU4MBaHUs BTOPUYHOM OOMOTKM

M3mepeHue Toka HaMarHUYMBaHWS NPOWU3BOAMTCA MPU 3HAYEHWUM HaNPSHKEHWUs, PaBHOTO Haubonbluemy sHaveHuo 30C
E 5, nonyyeHHomy B 9.6.5.2.1.
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9.6.5.3.3 OnpegeneHne NONHON NOrPELUHOCTN
3HayeHne NOMHOM NOrpeLlHOCTU HaxoauTCst No oopmyne

Loy Ky

rae - TOK HAMarHumMBaHus no 9.6.5.2, A;
IEH - HOMVHanbHbIN BTOPUYHLIN TOK UcnbiTyemoro TT, A;

Knp - 3Ha4YeHMe HOMUHaIbHOWN NpeaenbHON KpaTHOCTH.

MprmeyvaHus

1 BmecTo onbITHOro obpasiLa MOXeT OblTb UCMOMb30BaH MAKET €ro MarHUTHOW CUCTEMbI, KOTOPbLIA MOXET OTNMYaThCs OT
roTOBOro TpaHcdopmaTopa OTCYTCTBUMEM WU30MSILMKU NEPBUYHON OOMOTKM, SNieMeHTaMM Kpenexa B Kopryce, camoro Kopmnyca,
€CINY OH He npefHasHavYeH ars 3KpaHUPOBaHMS BTOPUYHOM OBGMOTKMN OT BHELLHUX MarHUTHbIX NOSei.

2 Cnepyet UMeTb B BMAY, YTO pearibHOe 3Ha4YeHWe MOMHOM MOrpeLHOCTM Npy Toke NpefenbHOW KpaTHOCTM ByaeT uMeTb
MeHbLUEee 3Ha4YeHWe Mo CPaBHEHMIO C ONPeaeneHHbIM Mo AaHHOW METOAMKE 3HAYEHUEM.

9.7 OnpepeneHue KONMMYECTBEHHOM YTEeYKM ra3a ra3oHanosiHeHHbIX TpaHccgopmaTopoB
9.7.1 VcnblTaHne No onpeneneHnto yTedkn npoBogaT npu Temneparype (25+10)°C.

UcnbiTyembin TpaHcdopmaTtop, 3anofnHeHHbIN 40 HOpMUpyeMoro paboyero (MUHMManbHOro paboyero MM HOMUHaNBLHOIO
pabouyero) OaBneHus, MOMELLAOT B 3aMKHYTbIi 0ObeM (Kamepy, 4exonm W3 MOMMMEPHOW MNMEHKWU), KOTOPbIA He [OImKeH
npeBbIaTh HAPYXHbI 06bEeM UcnbiTyemMoro TpaHccopmatopa 6onee yem B 3 pasa.

lMocne ycTaHOBKM TpaHcdopmaTopa B 3aMKHYTbIi 06beM B MOCNeAHM BBOAAT Lyn 4yBCTBMTEMbHOro npubopa
(Teuenckatens), pearupyloLlero Ha Marnble KOHLEHTpauuu rasa, KOTOpbIM 3arofiHEH MWCNbITYeMbI TpaHcdopmaTtop, U
PUKCHPYIOT MoKaszaHusa npubopa. Yepes onpeneneHHbI NMPOMEXYTOK BPEMEHU BbIAEPXKKM TpaHcopmaTtopa B 3aMKHYTOM
obbeme (Hanpumep, Yyepes 1 4) onepauuo NOBTOPSHOT.

9.7.2 TopoByto yTeuky rasa o , % macchl raza B UCMbITyeMOM TpaHcopmMaTope, onpeaenstoT no gopmyne

876.10° AT By AV
B d.t B .V ’

IT

(8)

y

roe A" - pasHOCTb KOHLEHTPALWM ra3a B 3aMKHYTOM 06beMe 3a BPeMSsi BbIAEPXKM, [/1;
Fy - naBneHue rasa, paBHoe 1 Krc/cm 2 ;
AT - pasHOCTb MeXay 3aMKHYThIM 06BLEMOM 1 HAaPYXHbIM 06LEMOM MCMbITYeMoro TpaHcdopmaropa, ;

F, - nasnenve rasa B TpaHcchopmaTope nNpyu UCrbITaHUK (abComtoTHOE), Kre/cm < ;

r

¢ - 0bbem rasa B TpaHccopmarope, Ii;

g - NNOTHOCTb rasa B TpaHcopMaTope;
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{ - BpemMsa Mexay U3MepeHusiMu, M.

[lns TpaHcdopmMaropa, 3anorHEeHHOro arerasom

g=145.10° 2 AT (©)
t B Vo

MpumevaHus

1 3HayeHuss 006bLEMOB, HEOOXOAMMBIX AMNS BbIMUCIEHUA YTEYKW, AOMKHbI ObiTb HaWdeHbl C MNOTrpPeLlHOCTbi, He
npesbiwatowen 20%.

2 Ecnu wkana npubopa Ans onpefeneHvsl YyTeYku He KanubpoBaHa HenocpeAcTBEHHO ANA onpeaeneHus 3HauyeHus
KOHLEHTpaumm, r/n, 3T 3Ha4YeHnst HaxodaT no 3aeBucumocT ' = Fix), roe # - nokasaHus npubopa B eOvHMULAXx LiKanbi,
NPUMNOXEHHON K CBMAETENbLCTBY 06 atTecTauumn (kanmbposKe), NPOBOAUMOIL B YCTAHOBMEHHOM MOPSiZKe.

9.8 OnpeaeneHue Toka HAMarHUYNMBaHUA BTOPUYHbIX OGMOTOK

9.8.1 [Inst onpeneneHus Toka HaMarHUYMBaHUs K UCMbITYEMO BTOPUYHOW OOMOTKE Npu pa3oMKHYTON NepBUYHON 0OMOTKE
npuknagbiBatoT HanpsbkeHne [f dactoTtor 50 'y n n3amepsitoT NnpoTekaroLwmn no obMoTke TOK.

9.8.2 3HauyeHune HanpsixeHus {7, B, cooTBeTCTBYIOLEE 3HAYEHMIO NEPBMYHOIO TOKa, A, ONpeaensitoT no gopmyne

szzI-DJH'K'J(RE_'_EEHJH '0:8)24":22}031.{'0:6:'2 ' (10)

rae 5o - HOMUHAMBHBIN BTOPUYHBINA TOK, A;

& - HOMWHanbHbIN KO3hPULNEHT 6e30nacHoCTU 0BMOTKM AN U3MEPEHUS UMW HOMWHaNbHas npegeribHas KpaTHOCTb
0OMOTKM AnA 3alnThI;

K5 - conpoTuBneHne BTOPUYHOM OBMOTKM MOCTOSIHHOMY TOKY, MPUBEAEHHOE K Temnepatype, npu KOTOpOoW Onpeaensiiot
TOK HaMarHn4mBanus, Owm;

ZEI-I]:IH - HOMUHalbHaaA BTOPUYHaA Harpyska, Owm.

9.8.3 Hanpspkenne {7 crnegyeT uaMepsTb BONMBTMETPOM CpefHuMX 3HavyeHui. [lokasaHusa BonsTMETpa HeobXoaMMo
YMHOXUTb Ha koacbpuumneHT 1,11.

OcHoBHas NOrpeLLUHOCTb BONLTMETPA AOMKHA ObITh He bonee +1%.
M3mepeHune HanpsbkeHns [/ npoBoasT:
a) HenocpeACTBEHHO Ha BbIBOAAX UCTbITYEMON BTOPUYHOWM OOMOTKY;

0) ons TpaHcOPMATOPOB, UMEHLLNX COOCTBEHHYIO NEPBUYHYHO OOMOTKY, - Ha BbiBOAAx NepBUYHON 0OMOTKW. [Mpu aTOM
rokasaHusi BonbTMETPa AOMKHbI ObITb YMHOXEHbI HA OTHOLLEHWE BUTKOB BTOPUYHOW U NEPBUYHON OGMOTOK;

B) ONS LWHHBIX, BTYMOYHbIX, BCTPOEHHbIX U pasbeMHbIX TpaHCOpPMaTopoB, HE MMEKLMX COOCTBEHHOW MEepBUYHOWN
0OMOTKM, - Ha BbIBOgAX creumanbHON "KOHTPOSIbHON" 0BMOTKM, HAMOTAaHHOW Ha TpaHcgopMaTop Ha BpeMs UcnbiTaHui. Mpun

9TOM NoKasaHuA BOrbTMETpa OO KHbI ObITb YMHOX€EHbl Ha OTHOLLEeHne BUTKOB BTOpI/I‘-IHOIZ n "KOHTpOJ'IbHOVI 0OMOTOK.

9.8.4 [encreylollee 3Ha4YeHWe TOKa HaMarHU4MBaHUA criefyer M3MepsiTb amnepMeTpoM (MunnuaMmnepmeTpoMm) Knacca
TOYHOCTM He Huxe 1.
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9.8.5 Tok HamarHM4BaHNUs BTOPUYHbLIX 0BMOTOK IQM%K:, , %, HaxoaaT no dopmyne

1
lir o — HAN ].UU, 11
A N (1)

rae £9yame - TOK HAMarHM4MBaHus, A, amepeHHbii no 9.8.1;
d95mm - HOMUHANbHBIA BTOPUYHBIN TOK, A;
K- KEHDH nnn KI-IDH;
Igﬂmz% &) - B COOTBETCTBUN C TpeGoBaHnsiMu 6.5.

9.9 UcnbiTaHWe Ha HarpeB NPV NPOAOCIHKUTENbHOM peXume paboTbl

9.9.1 TpaHcdopmaTopbl Ha HOMMHanbHoe HanpsbkeHne 0,66 kB wmcnbiTbiBatoT Nno FOCT 2933, a Ha HOMWHanbHbIE
HanpspkeHusa ot 3 go 750 kB BkntounTensHo - no FTOCT 8024 npu Hanbonbliem pabodem NnepBUYHOM TOKE.

[onyckaeTcs ucnbiTaHMe TpaHcopMaTopoB Ha HOMUHaNbHoe HanpsikeHne 0,66 kB npoeoanTs Nno FOCT 8024.

9.9.2 VcnbiTaHne npoBogAT npu HopmanbHoi Temnepatype no FOCT 15150, ecnu B AOKYMEHTaLMK Ha TpaHcdopmaTopsbl
KOHKPETHbIX TUMOB He NpeayCMOTPEHbl UHbIE YCITOBUS.

9.9.3 lMpuK ucnbiITaHMM TpaHCHOPMATOPOB, MMEKLWMX COBCTBEHHYH MNEPBUYHYI0 OOMOTKY, TOK K BbiBOAaM MNEPBUYHOMN
0OMOTKM cnegyeT NogBOAMTL MPOBOAAMU MW LUMHAMW OJNIMHON He MeHee 1,5 m.

TpaHcgopmaTopbl, NpeAHasHaYeHHble Afs 9KCnyaTaumun ¢ KOHKPETHLIM TUMOM LUMH, JOMYCKAeTCs UCMbITbiIBaTb 6e3 yyeTta
TeMmrepaTypbl NPOBOAHWMKOB, MOABOASAWMX TOK K MepBUYHON 0BMOTKe. B aToM crniyyae npoBoOHMKM, MOABOASLLME TOK Mpu

ncnblTaHUU, OOJKHbI COOTBETCTBOBATL YCIIOBUAM KX 3KCNNyaTaulnn.

9.9.4 WnHHbIE, BTYMNOYHbIE, BCTPOEHHbIE M pasbeMHble TpaHcgopMaTopbl UCMLITLIBAIOT B MEPBUYHOM TOKOBeayLLeM
KOHType COrfacHo pucyHky 1a nnm 16.

HeoBXoAMMOCTb WCTIbITaHWU B KOHTYPE, BWA KOHTYPa, a Takke pasmepbl ... U Sy, (KOTOpble Mpy uCTbITaHUU He
[OMKHbI BbITb NPEBbILLEHbI), 4OMKHbI GbiTb YCTAHOBMNEHb! B AOKYMEHTALMMN Ha TpaHCGOPMaTopbl KOHKPETHBIX TUMOB.

9.9.5 TpaHccopmaTopbl C HECKONMbKMMU KO3bdULUMEeHTaMyn TpaHcopmauuu, noryvyaeMbiMU NepekniodeHnem cekuni
nepBrYHOM OOMOTKM, UCMbITLIBAKOT NPU HanbonbLlueM k03ddUUNEHTe TpaHcdhopMaLnN.

9.9.6 BTopu4yHble 0OMOTKM TpaHCOpMaTOPOB MPU UCTbITaHUM AOSMKHbI OblTh 3aMKHYTbl HA HOMWHANbLHYIO Harpysky, Ha
amnepmeTp NMBo HaKopoTKO.

9.9.7 3Ha4eHus NpeBhbILEeHNsT TemnepaTyp 0OMOTOK TpaHCHOPMAaTOPOB UCTbITaHHbIX Ha YacToTe 50 My, Ha yacToTy 60 'y
cnefgyeT KOPpPEKTUPOBaTb crnedyoLwmm obpasom:

a) ansa TpaHcdopmaTtopoB o 1000 A wnu ans TpaHccgopmaTopoB 6e3 COBCTBEHHOW MEPBUMYHONM OOMOTKM Ha mnobble
HOMUHanbHbIE TOKN

AT = 1,054 T, (12)
roe ﬂTﬁD - NpeBbILLIEHNe TeMnepaTypbl, COOTBETCTBYOLWee YyacToTe 60 Mu;

£ T5p - NpeBbILLIeHNe TeMnepaTypbl, ONPeAeneHHoe OMbITHLIM NyTeM npu YacTtoTe 50 u;
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6) Anst TpaHcopMaTopoB ¢ COOCTBEHHOW NEPBUYHOM OOMOTKOWM HA HOMUHanbHbIe Toku cBbie 1000 A

ATey =11ATsg . (13)

9.10 UcnbiTaHMe Ha CTOMKOCTb K TOKaM KOPOTKOro 3aMblKaHUA

9.10.1 WcnbiTaHne NpoBOAAT MPU 3aMKHYTbIX HaKOPOTKO BTOPMYHbLIX OOMOTKax M noboM noaxogswemM Ans onbita
HanpsxeHun yactoton (50 fljl’:lj) "4 nponyckaHneM Yepes3 NepBUYHYHO OOMOTKY CNeayHLMX TOKOB:

a) Toka, HambonblKMA MUK KOTOPOro AOmKeH ObiTb (1,0_1,1)’3‘1; HayanbHOe OeNcTBylollee 3HadeHue MnepuoandecKkomn
'
1.8-+/2

[eCTByoLiee 3HAYEHNE KOTOPOro B TeYeHWe BPEMEeHW MPOTeKaHws f, [OMKHO ObiTb TakuM, 4TOGbI

COCTaBMALLEN HEe OOMKHO NpeBbiwaTth 1,15 . Bpemsa npotekaHusa Toka - 3-10 nonynepnoaos, YACNO ONbITOB - 3;

6) Toka [,
BbINOJTHAJTIOCb COOTHOLLUEHNEe

2 2 2
LUfe, =28, = 12t - (14)

T"E —“"H"H —
Mpn aTOM 3Ha4YeHme £y AOIMKHO ObITb 0T 0,5 00 5 ¢, YMcno onbIToB - 1.

MpumeyaHne - T[lpyM UCNBITAHUU LUMHHBIX, BTYMOYHbLIX, BCTPOEHHbLIX W pPa3beMHbIX TpaHCHOPMaTOpPOB 3HAYeHue
HanbonbLIEro NMKa Toka He yCTaHaBNUBALOT.

Mpy HaNMYUN TEXHUYECKMX BO3MOXHOCTEN MUCMbITAHMS MO NEPEYMCEHMAM @ U 6 MOTyT ObITb COBMELLIEHbI.

Mepen vcnbiTaHneM Temneparypa TpaHcdopMaTopa AormkHa ObiTe (25+10)°C.

9.10.2 WcnbiTaHMe npoBoddAT B OAHOMA3HOM UCMbITAaTeNbHOM KOHType. Pasmepbl M KOHUrypaumss KOHTypa npwu
ucnbiTaHMM TpaHcopMaTopoB KaTeropui pasmelleHns 2, 3, 4 1 5, a Takke pacCTOsiHUS OT BbIBOAOB MEPBUYHON OOMOTKM
TpaHcdopmatopa [0 Onmvkamwmnx Todek uKkcaumMm MNpPOBOOHUKOB KOHTYypa [OOMKHbI COOTBETCTBOBATb YKa3aHHbIM B
OOKYyMeHTaumu Ha TpaHchopMaTopbl KOHKPETHbLIX TUMOB.

McnbiTaHne LWMHHBIX, BTYMNOYHbIX, BCTPOEHHBIX M pa3beMHbIX TpaHC(OPMaTOPOB OOMYCKaeTCsl NPOBOAMTL NMPU MMUTaLMU
MX NEepBUYHON OOMOTKM HECKOINbKMMU MEepPBUYHBbIMW BUTKaAMKM, pacriorlaraéMbiMU PaBHOMEPHO OTHOCUTENbHO BTOPUYHLIX
0OBMOTOK.

9.10.3 TpaHcdopmaTop CUMTaloT BblAEPXKaBLLMM UCTbITAHNE, eCnu:

a) He MPOM30LLINO NOBPEXAEHUNA, NPENATCTBYOLLUX €ro AanbHenwen paboTe;

6) nocne oxnaxaeHus 0o Temnepatypbl (25£10)°C oH Bbigepan ucnelTaHus no nyHktam 2, 10, 12 rabnuubl 14;

B) NMOrpeLlHOCTN BTOPUYHBLIX OOMOTOK, U3MEPEHHbIE MOCNEe pasMarHMYMBaHWs, COOTBETCTBYIOT YCTAHOBIIEHHbLIM Kilaccam
TOYHOCTU M HE N3MEHWUINCH MO CPaBHEHUIO C NEpPBOHaYarbHbIMK Bonee Yem Ha NOMNOBUHY 3HAYEHUIA, YCTAHOBMNEHHbIX NS 3TUX

KInnaccos.

B AOOKyMeHTauun Ha TpaHCdﬁ)OpMaTOpbl KOHKPETHbLIX TUMNOB, Y KOTOPbIX MJIOTHOCTb OAHOCEKYHAOHOIo TOKa TepMI/IHeCKOI;I
CTOWMKOCTU npesBblillaeT 3Ha4eHUA:

a) y TpaHccopmaTopoB Ha vactoTy 50 Mu:

160 A/MM 2 - AN MegHbIX MPOBOAHVKOB;
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105 A/MM2 - Ansa antoMUHUEBbLIX NPOBOAHWKOB;
6) y TpaHcchopmaTopoB Ha yactoTty 60 Iu:

154 AIMM2 - AnNs MeaHbIX NPOBOAHNKOB;

101 A/IMM2 - AN antoMUHUEBbLIX NPOBOAHUKOB,

OOIMKHbI ObITb YCTAHOBMEHbI JOMOMHUTENbHbIE KPUTEPUU, NOATBEPXKAAIOLME, YTO TpaHCOPMaTOpP BblAepKan UchbiTaHus
Ha CTOMKOCTb K TOKaM KOPOTKOFO 3aMblKaHMSI.

9.11 VamepeHre conpoTnBNEHNS BTOPUYHBLIX OOMOTOK MOCTOSAHHOMY TOKY npoBogsT no [OCT 3484.1.

9.12 VcnblTaHne MacnoHanorHeHHbIX TpaHcopMaTopOB Ha repMeTUYHOCTb NpoBoasT no [OCT 3484.5.

9.13 MeTogbl 1 BUAbI UCMbITaHUA TpaHCHOPMAaTOPOB Ha YCTOMYMBOCTb K KMMMaTUYECKUM BHELUHUM BO3O0ENCTBYHOLLMM
aktopam no FOCT 16962.1 M MexaHM4YEeCKUM BHELIHUM BO3gencTBylOWMM daktopaM no [OCT 16962.2 fomkHbl ObiTh
yKasaHbl B AOKYMEHTauuMM Ha TpaHcOopMaTopbl KOHKPETHbIX TMUMNOB B 3aBUMCUMOCTM OT WUCMOMHEHUS U KOHCTPYKTUBHbIX
0ocobeHHoCTeN TpaHCOopMaTopoB.

MeTpOJ’IOFVI‘-IeCKI/Ie XapaKTepuCTukn NnpoBepA0T OgHUM U3 creayrowmnx cnocoboB:

a) NyTem HenocpencTBEHHOroO onpeaenennst norpewwHocTer - no FOCT 8.217 npy HaMMeHbLUEM U HaubombLIEM (C YY4ETOM
ONUTENBbHOIo Harpeea) 3Ha4YeHUsIX paboyer Temnepartypbl.

I'Ipvl 9TOM TOKOBble W YyrnoBble NOrpelwHoOCTM He OOJKHbl npeBbillaTb 3Ha4YeHun, YCTaHOBJIEHHbIX B 6.4.2 pona
COOTBETCTBYHOLKMX KITaCCOB TOYHOCTHU;

6) NyTem nsmepeHnsa TOKOB HamarHuumBaHus cornacHo 9.8.5 npyn HanmeHbLweM 1 Haubonbluem (C y4eToOM AfIUTENbHOro
Harpesa) 3HayeHuax paboven TemnepaTypsl.

I'IpM 9TOM 3Ha4YeHMe ToKa HaMarHndmeaHma OOIMKHO COOTBETCTBOBATL CleAyolWnM yCloBUAM:

L2 b ) 7, 2
I—MIDD Lol g 8 (15)

2HOM

i
—2rimnn) 100 < [ 72 + B2

2 (16)

2HOM

e {apamt ) {2mamis, ) - TOKA HAMATHUUMBAHIS NPY HANGOMBLIEM U HAMMEHBLLEM PaGOUNX 3HAYEHMUSX TemnepaTypel, A;

fgmm - HOMWHAsbHbIA BTOPUYHBIV TOK, A;
fmn - Mpegern JonyckaemMon TOKOBOW norpeLwHocTu, %;

O

oo T npenen ,D,OI'IyCKaeMOVI er'IOBOVI norpewHocCTHn, cpan.

Mpy McnbITaHUAX TpaHCOPMATOPOB KaTeropun pasmelleHuss 1 Ha BO3OENCTBME UCMbITaTENbHBIX CTaTUYECKUX Harpy3ok
OCHOBaHWe TpaHcgopMaTopa >KEeCTKO 3aKpennsiioT, a K cepeguHe BbiBoda €ro MepBMYHON OOMOTKM MpuKragbiBaoT
UCMbITaTeNbHYH Harpysky, paBHyH 3Ha4yeHWIo, ykazaHHOMY B 6.2.3. YkasaHHy Harpysky npvknabiBaloT NoodepenHo B Tpex
B3aMMHO NepneHaNKYNSPHbIX HanpaBneHUsIX: B rOpU30OHTaNbHOM NIOCKOCTM MO OCY BblBOAA B CTOPOHY OT TpaHcgopMatopa, B
rOpV30HTArIbHOW NIIOCKOCTY B HaMpaBneHuu, NepneHaukynsapHOM OcY BbiBOAA, B BEPTMKANbHOM MIOCKOCTU MO HaMpaBReHUIo K
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OCHOBaHMUIO.
B kaxxgoM HanpaeneHun BpeMsl BblOEPXKKU Harpysku - 1 MuH.
TpaHcopmaTop cuuTaloT BbiAep)KaBLWMM UCMbITaHWe, €CnM BO BPEMS M MOCRe €ro nNpoBedeHUss He OTMEYEHO
rnoBpexnaeHne TpaHcgopmaTopa WM BbiBoAa, TeYM Macna Yy MacfOHanofHEHHbIX W YBENMYEHUE YTEYKM rasa y
rasoHarnosHeHHbIX TpaHchopMaTopOB.

9.14 UcnbiTaHWe Ha NPOYHOCTb NPU TPAHCNOPTUPOBAHUMN

9.14.1 Metogbl UCMbITAHMA Ha NPOYHOCTL Npu TpaHcnopTupoBaHum no [OCT 23216 AomkHbl ObITb MpuBedeHbl B
AOKYMEeHTaLMn Ha TpaHCchopMaTopbl KOHKPETHbIX TUMOB.

9.14.2 lMocne wucnbiTaHua TpaHcopMaTopbl pacnakoBbiBaKOT, NPOBOAAT BHELUHWA OCMOTP TpaHcopMaTopoB, Tapbl,
KpenneHun, a Takke NpoBepSIOT NapaMeTpbl, YCTAHOBMEHHbIE B JOKYMEHTaLUMU Ha TpaHCOpMaTopbl KOHKPETHbBIX TUMOB.

9.14.3 TpaHcdopMaTop 1 €ro yNnakoBKy CHATAIOT BblAEPXKaABLUMMMW UCTMbITAHWE, ECIIN:
- NPV BHELUHEM OCMOTPE YMaKOBKM HE OBOHapy>XeHbl MEXaHWYeCKne MOBPEXOEHUS Tapbl, BegylimMe K noTepe 3aluUTHbIX
CBOWCTB, @ Takke HapyLUeHWUsi KPenneHun ynakoBaHHbIX u3genuii B Tape. [Jonyckaercs ocrnabneHve KpenneHui usgenvs B

Tape, eCcrnn 3ToO He NPUBENO K NOBPEXOEeHUIo TpchcbopmaTopa B npouecce UucnblTaHUA;

- NPV BHELLUHEM OCMOTPE TpaHcdopMaTopa He OOHAPYXKEHO MOBPEXOEHWUN, NPENATCTBYIOLMX ero paboTte, U pesynsTaThl
NMPOBEPKM NapaMeTPOB NONOXUTENbHBLIE.

9.14.4 Tlpn ynakoBKE HECKOSbKMX TPaHCOPMATOPOB B OOUH SLIMK OOMYCKAeTCs NPOBEPKY MapamMeTpoB MPOBOAUTL
BbIGOpOYHO. YuMcno nognexawmx UCNbITaHWIO TpaHCcOpMaTtopoB OOMKHO OblTb  yKasaHO B [JOKYMeHTauuu Ha
TpaHcdopmMaTopbl KOHKPETHbIX TUMOB.

9.14.5 [Ona «kpynHorabapuTHbIX TpaHCHOPMATOPOB MWCMbITAHWE [AOMYyCKaeTcss He npoBoauTb, a CnocOBHOCTb
TpaHCcOPMaToOpPOB 1 YNaKOBKN MPOTMBOCTOSATL paspyLualoLlemMy AeNCTBUMI0 MEXaHUYECKUX Harpy3ok npu TPaHCNopTUPOBaHMU
OOMyCKaeTcs OLeHNBaTb Ha OCHOBAHMU pe3ynbTaToB TPAHCMOPTUPOBAHMS 3TUX UMW aHanormMyHbiX UM n3aenuin notpeburtento.

9.15 UcnbiTaHne ynakoBKKU Ha copacbiBaHue

9.15.1 MeToabl MCNbITaHWSA YNakoBKU TpaHcdopmaTopoB Ha cbpacbiBaHue no FOCT 18425 pgomkHbl ObITb yKasaHbl B
AOKYMeHTauun Ha TpaHcopmaTopbl KOHKPETHbIX TUMOB.

9.15.2 VcnbiTaHnio nogBepralT ynakoBKy CYMMapHOW Maccol (BMecTe C ynakoBaHHbIM m3agenunem) go 200 kr. YnakoBky
cymmapHon Mmaccon 6oree 200 kr, a Takke ynakoBKY, MapKMpoBaHHyk 3HakoMm "Xpyrnkoe. OCTOPOXHO" MCMbITaHWKO Ha
NMPOYHOCTL Npu cbpacbiBaHNW He NoABEpraroT.

9.15.3 Awwuk (ynakoBky) ¢ HaxoasLLMMcs B HEM TpaHcdopmaTopoM (TpaHcopmMaTopamm) UnNmM MakeTom, UMUTUPYIOLLUM
yrnakoBaHHble TpaHcdopMaTopbl, copacbiBaloT oauH pa3 Ha nnowaaky no FOCT 18425 Ha ero TOpLEBYH CTOPOHY C BbICOThI:

- 0,5 M - npu cymmapHoun macce TpaHcopmaTtopa 1 ynakosku Ao 100 Kr BKNIOYUTENBHO;
- 0,3 M - npu cymmapHou macce TpaHcopmatopa u ynakosku ot 100 4o 200 Kr BKNIOYMTENBHO.
9.15.4 o oKOHYaHWW UCMbITaHUS NPOBOAAT BHELUHWIA OCMOTP YNaKOBKM.

9.15.5 yI'IaKOBKy CHMTarT BbI,El,ep)KaBLIJEIZ ncnbiTaHne, ecnum npun BHEWHeM OCMOTpe He o6Hapy>+<eHo Cepbe3HbIX
ﬂOBpe)K,D,eHI/IVI, BeOyuwunx K notepe ee 3alllUTHbIX CBOWCTB. ﬂonycxaemn ocnabneHne OoTAeNbHbIX erI'IJ'IeHI/IIZ.

9.16 MNoaTBepxaeHne cpenHen HapaboTkM 40 OTKa3a NPOBOAAT Ha OCHOBaHMKM cbopa y noTpebuTenen unv no cnpaske O
HanNMunMM NPeTEH3Un OT 3aKa34yMKOB WM noTpedbuTenen n obpaboTkm nHpopmauum o paboTe TpaHcHOPMATOPOB UMM UX
NPOTOTUMOB MO METOAMNKE, YKadaHHOW B OKYMEHTaUUN Ha TpaHCopMaTop KOHKPETHOro Tuna.
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9.17 UcnbiTaHWe Ha BHYTPeHHee AyroBoe 3amMbikaHue

VicnbiTaHne NpOBOAAT ANs NMPOBEPKM COOTBETCTBUSA TpaHcdhopmaTopa TpeboBaHusaM 6.10.6. TpaHcdhopmaTop ocHalawT
BCEM HeobxoauMbIM 060pYAOBaHMEM N YCTaHABIUBAIOT B YCIIOBUSIX, aHANOMMYHBIX YCIOBUSIM SKCNITyaTauum.

OcHoBaHune TpaHcdopmatopa MoMewawT Ha ¢dyHaamMeHT BbicoTon He MeHee 500 mm. [Ona rasoHanonHeHHbIX
TpaHcOPMaTOPOB AaBMNEeHNEe HAMONTHEHNS HE AOMKHO ObITb MEHbLLE HOMUHANBHOIO AaBreHus HanonHeHust npu 20°C.

Mpun ncnbITaHMM Ha BHYTPEHHEee OYyroBoe 3aMblkaHue Heobxooumo onpefenvTb rpaHulbl Aonyckaemon obrnacTu BOKpyr
TecTpyemMoro o0ObekTa, MMeERLero BbiCTynawwme 4vactu. [dnameTp AaHHOro yyacTka AOomkeH ObiTb paBeH AvameTpy
TpaHcdopmaTtopa (No camomy 60MbLIOMY pa3mepy) Noc BeicoTa obpasua, YMHOXEeHHas Ha ABa, C MUHUMAarbHBIM AMaMeTpPoOM
2 M.

VcnbiTaHne NpoBOAAT Ha TpaHcdopMaTope, KOTOPbIN N3Ha4YanbHO HAaXOAWSCA NpY TemnepaType oKpyKatoLlen cpeqbl.

YacTtoTa ncnelTatenbHOro Toka AOSMKHa nexartb B npegenax 48-62 My,

Tok gyrm BO BpeEMSA WCMNbITAHWUA [OSMKEH WUMETb acUMMETpPUYHY0 dopmy. [dencTsyroliee 3HaAYEHUE CUMMETPUYHON
COCTaBAOLWEN [OMMKHO PaBHATLCA TOKY TEPMUYECKOM CTOWKOCTM TpaHcdopmartopa, a nepBoe aMninTygHoe 3HadveHue
NOSIHOro TOKa CocTaBnATb 1,7 4ENCTBYIOLLIENO 3HAYEHMS.

Honyckn cnegytowine:

1+5% - Ha cpegHekBagpaTUYECKOE 3HAYEHNE TOKA;

5% - Ha NPOJOMKUTENBHOCTb.

MOLLIHOCTb WUCTOYHMKA NUTaHUS [OOMKHa OblTb [OCTATOMHON ANA NOAAEepPXKaHWs CUHycouMaanbHOro Toka [yroBoro
3aMblKaHWNS Ha NPOTSXKEHNM BCEro UCMbITaHUS.

B kauecTBe UCTOYHMKA OyrM Yepes3 MMaBHYK M3OMSLMI0O BHYTPU UCMbITATENbHONO 06bEKTa MOXHO MCNONb3oBaTh NPOBOA
avametpoMm oT 1 go 3 MM, pasMellaeMbll Mexay 3KPaHOM BbLICOKOFO W HWU3KOTO HAMpPshKEeHWsl, WKW aHanornyHoe emy
npucnocobneHue.

MecTo BO3HUKHOBEHUS ayru AOJMKHO NMpuxognTbCAd Ha obnacTb MakcumarnbHOro ANEeKTPOoCTaTU4eCKoro HanpsaxeHus.

TpaHcopmaTop cuMTaeTcss NpOLWIEeAMM  WUCMbITaHWE, €crM  ero  3KCrfyaTauMOHHble XapaKTePUCTUKU  OTBEYatoT
TpeboBaHusam 6.10.6.

Ecnn TpaHccopmaTop aHamormyHon KOHCTPYKLMWU YyXKe MpoLlen KBanvduKaLMOHHbIE WCMbITaHUs (Ha COOTBETCTBUE
TEXHWYECKUM  YCMOBMSIM),  W3FOTOBUTEMb  MPEObsBsSieT  MPOTOKON  PacnpoCTpPaHEeHUst  pesynbTaTtoB  UCTbITaHWM
TUNONpeACTaBUTENs, NOATBEPXAALWMA CNOCOBHOCTb AaHHOMO TpaHcdopMaTopa, KOTOPLIN He MoABeprarncs YNOMsHYTbIM
BbILLE MCMbITaHUAM, K BbIAEPXUBAHWUIO BHYTPEHHEro AyroBOro 3aMblkaHus 6e3 npoBefeHNst AONOMHUTENBHOMO UCMbITAHUS.

D,OI'IYCKaPOTCFI apyrme metoabl NCMbITaHUIN, 3KBMBANEHTHbIE MO SHEeprnn, BblaensieMomn BHYTPU Tpchd)opMaTopa npun
ropeHunn oyru, KotTopble crneayetT ykadblBaTb B JOKYMEHTaLn Ha TpchcbopmaTopbl KOHKPETHbIX TUMOB.

9.18 UcnbiTaHMe MHOTOKpPaTHbLIM CPpe3aHHbIM UMNYJSIbCOM Ha BbIBOAAX NEPBUYHON OBGMOTKMU
McnbiTaHne NpoBOAAT Ans noarsepXaeHus cooreetrcTeng 6.3.1.

McnbiTaHne NpoBOAAT C MPUMOXEHWEM MHOFOKPaTHbIX MMMYNbCOB OTPULIATENBHON MOMSAPHOCTU, CPe3aHHbIX OnM3Ko K
"BepLunHe"

McnbiTatensHoe HanpgaxXeHne npuknaabiBalor Mexay BbiBOAaMW BbICOKOIo HanpsAXXeHua ﬂepBI/I‘-IHOIZ 0OMOTKM 1 BbIBOOAMMU
3a3eMIneHnaA.

Pama, kopnyc (ecnu Takon MMeeTcsl), cepAeyHuK (ecnu npegycMaTpuBaEeTCsl ero 3a3emrieHue), a Takke BCe BbIBOAbI
BTOPUYHOM(-bIX) OBMOTKMN(-OK) OOSMKHbI OblTb 3a3eMIIEHbI.
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3agaHHOe amMnnNUTygHOe 3HayeHWe UCMbITaTeNbHOro HanpskeHus [AomkHO coctaBnatb 70% OT  HOMWHanbHOro
BblAEePXXMBAEMOro HanpsiXeHus rpo3oBoro umnyrnsca. lNMapametpbl uMnynbca - no FOCT 1516.3.

MpuknagbiBatoT 600 nocnegoBaTenbHbIX MMMYLCOB C YaCTOTOW NPUMEPHO 1 UMNYSbLC/MUH.
Mo cornacoBaHuio Mexay U3roToBUTENEM U NOTPEOBUTENEM KONUYECTBO UMMYIBLCOB MOXET ObITb yMeHbLLeHO Ao 100.

Peructpupytot copmy BOMHbI B Hayane M B KOHLUE UCMbITaHWs, a Takke nocre npunoxeHus kaxgaelx 100 nmnynscos
(MUHUMYM).

B ocHoBe KputepuneB OLUEHKN pe3ynbTraTtoB ieXxaTt criegyuine TpeGOBaHI/IﬂZ

- CpaBHEeHUe UMNyJbCHbIX Hal'lp‘il)l(eHMVI, 3a(*)V|KCVIpOBaHHbIX B Ha4yane un nocne npunoXxeHua Kaxabix 100 nMmnynbcos, He
OOMKHO BbIABNATE HANU4YMe Kaknx-nmbo naMmeHeHun, I'IpVI‘-IVIHOl7I KOTOPbIX MOTYyT ObITb YacTUYHbIE pa3pAanbl B AN3NEKTPUKE;

- YPOBEHb U3MEPEHHbIX YaCTU4YHbIX Pa3pAaaoB HE OOJMKEeH npeBbillaTb 3Ha4eHUA, 3aaHHble B Tabnuue 6;
- USAMepeHne TaHreHca yrina ananekTpn4eckmx notepb A0 UCNbITaHUA U MO NCTEYEHUN HE MeHee OBaaluaTh YeTblpex YacoB
nocne 3aBeplieHna uUcnbiTaHnA. Pe3yanaTb| OOMKHbI ObITb OAWHAKOBbLI, 3a WUCKITHOYEHMEM norpeLwHocTH, O6yCJ'IOBJ'IeHHOVI

MCI'IOJ'Ib3yeMOﬁ METOAMKON UCTbITAHUS;

- NoBbIlLEHNE coAepXXaHNA pPaCcTBOPEHHbIX ra3oB B Macle, naMepdaemMoe no UCTtedeHnn cemmngecAaTun AByx 4acoB nocrne
ncnblTaHnA, He JOIMKHO BbIXOAUTb 3a paMKK cnegyrowmnx 3HaYeHUNn:

- Bogopoa (H+) - 20 mkn/n;
- meTaH (CH, ) - otcyTcTave;

- auetuneH (Z5H ) - otcyTeTame.

Ecnu nioboe 13 ykasaHHbIX TpeboBaHWI He BLIMOMHSAETCS, CYHUTAETCS, YTO TpaHcopMaTop He MpoLlen ncnbiTaHue.
9.19 UcnbiTaHne Ha cTeneHb 3aWnUTbl KOPNYCOB

McnbitaHns npoBogat B cootBeTcTBuM ¢ [TOCT 14254 Ha Kopriycax MOSMHOCTbIO coBGpaHHOoro TpaHcdopmaTopa, Kak B
YCMNOBMAX 3KCNyaTaLuu.

9.20 UcnbiTaHWe Ha HanpsiXXeHMe paguonomex

WcnbitaHne npoBogaT B cooTBeTcTBUM ¢ [OCT 1516.2 Ha NOMHOCTLIO cOOpaHHOM TpaHcdopmaTope.

TpaHcdopmaTop cuuTaeTcsl MPOLUEALNM MCTblTaHWe, eCnin YpOBEHb PaZMOMOMEX MPWU HanpsKeHUu LTUH-PHE

cooTBeTCcTBYET TpeboBaHusam 6.15.1.
10 TPAHCINOPTUPOBAHUE U XPAHEHUE
10.1 TpaHcnopTupoBaHue
10.1.1 TpeboBaHMA K TPaHCNOPTMPOBAHMIO B 4YacTW BO3OENCTBUSA MexaHumdeckux dhaktopoB no [OCT 23216 wu
KnumaTtundecknx caktopoB BHewHern cpeabl no FOCT 15150 aomkHbl 6bITb ykasaHbl B AOKYMEHTaUUW Ha TpaHcdopmaTopsbl

KOHKPETHbIX TUMNOB.

Mpv TpaHCNOPTMPOBAHUM B TPAHCMOPTHBIX KOHTeNHepax TpaHcopmaTopbl 6e3 MHAMBMAYANbHON YNaKoBKW AOMKHbI ObiTb
HaJeXHOo 3aKpensieHbl U NpegoXpaHeHbl OT MEXaHUYEeCKUX MOBPEXAEHMWIA.
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[lonyckaeTcs TpaHCNopTMPOBaHUE TPaHCHOPMAaTOpPOB B Npeaenax ogHoro ropoga 6e3 ynakoBkv Npu YCNOBUW MPUHATUS
HeobXoaNMbIX Mep, UCKMOYaoLLIMX BO3MOXHOCTb UX NOBPEXOEHUS.

10.2 XpaHeHue

10.2.1 TpeboBaHUs K XpaHEHMIO TpaHCOpPMaTOPOB B YACTU BO3OENCTBUS KNUMATUYECKUX (DAKTOPOB BHELLHEN cpeabl Mo
FOCT 15150 gomkHbl BbITh YKka3aHbl B JOKYMEHTaLMN Ha TPaHCHOPMAaTOPbl KOHKPETHbBIX TUMOB.

[[@30HanNoONHEeHHbIE TpaHCd)OpMaTOpbl HanoONMHAKT 00 YPOBHA, AOOCTAaTOYHONO AOnA nogaepXaHua nNoJNoXUTeribHOro
OaBlieHnA BO BpeMA TPaHCNOPTUPOBKN.

11 YKASAHUA NO 3KCIJTYATALUU

Mpu BBOOE TpaHCOPMATOPOB B IKCMMyaTauMio, a Takke B MNPoOLEecce oKcnmyarauuu TpaHcopmaTopoB criedyer
cobniogatb TpeGoBaHUA, YCTAaHOBMNEHHbIE B AOKYMEHTALMM Ha TPaHCOPMAaTOpbl KOHKPETHBLIX TUMOB. TU TpeboBaHWsA OOMKHbI
ObITb yKasaHbl B 3KCMNyaTaLMOHHON OKYMEHTaLMN.

12 TAPAHTUUN U3TOTOBUTENA

12.1 W3srotoBuTENb rapaHTUpPyeT COOTBETCTBME TpPaHCHOPMAToOpoB TpebOBaHUSIM HACTOsLLEro craHgapta npu
cobniogeHun ycrnoBun MNPUMEHEHUS!, 3JKCMnyaTauuu, XPaHEeHWss U  TPaAHCMOPTUPOBAHUS, YCTAHOBMEHHBIX HACTOSILLUM
cTaHgapToMm.

rapaHTI/Il‘/‘IHbIIZ CPOK 3KCnJyatauumn TpchcbopmaTopOB - NATb NNeéT C MOMEHTa BBOAa B 3KCriyatauunto, HO He bonee naTn
NOSIOBUHOM NET CO OHSA OTIPy3KM C NpeanpuaTnAa-m3rotoBuUTen4.

12.2 [na TpaHcdopmaTopoB, MpefHasHayYeHHbIX ANd 3KCnopTa, rapaHTUMHbBIA CPOK 3JKChnyaTauuu ycTaHaBnvBalT B
COOTBETCTBUM C TPEOOBaHUSMU, NPUHATLIMU B CTPAHE-U3rOTOBUTENE.

MpunoxeHune A
(obsizaTenbHoOe)

NEPEYEHb CMPABOYHbIX OAHHbLIX, MTPUBOAUMbIX B UH®OPMALIMOHHbIX MATEPUATIAX
NPEANPUATUA-U3TOTOBUTENA

B MHbopMaUMOHHbEIX MaTepuanax npeanpusiTUsS-M3roToBUTENs creayeT ykasblBaTb Credyolme crnpaBoYHble AaHHbIEe:

a) QonyCTUMblE BTOPUYHBbIE Harpysku OJfisi pasfvyHbIX KNaccoB TOYHOCTM, €cnu Takoe TpebGoBaHwe npesycMOTPeHO B
AOKYMEHTaUMM Ha TpaHcqopMaTop KOHKPETHOrO TuMa;

6) KOHCTPYKTMBHbIE [aHHble: HOMWHANbHOE 4YWUCIO aMMEepPBUTKOB, CPEAHIO ANUHY MarHUTHOMO MyTU W CedeHue
MarHuToNpPoBOAA, CONPOTUBMEHMNE BTOPUYHON OBMOTKM NOCTOSIHHOMY TOKY, paCYeTHOE 3Ha4YeHMe MHOYKTUBHOMO CONPOTUBMEHUS
BTOPUYHbLIX 0OMOTOK (6€3 yyeTa BNUsIHUSA BHELUHUX MarHUTHbIX NOsen);

B) TUMOBblE KPWBbIE HamarHW4MBaHUSI MarHUTOMNPOBOAOB BTOPUYHbLIX OOMOTOK ANsi 3aLUMTbI, CHATbIE MPW MPaKTU4ECKU
CUMHYCOMAANbHOM HaMpsKEHWU (3aBUCUMMOCTb MakCUMarbHOW WHAOYKUMM OT [OENCTBYHOLLEro 3HaYeHWsl HanpsbKeHHOCTM
MarHMTHOro nons);

) KpvBble NpegenbHOW KPaTHOCTM BTOPMYHbIX OOMOTOK ANs 3awwWTbl AN KpaTHOCTEW, He MpeBbialrowmux Toka
AMHAMUYEeCKOW CTOMKOCTU, AeneHHoro Ha 1 8. ,.E N AN BTOPUYHBIX HArpy3oK - 25% HOMWHAaNLHOro 3HaYeHus (HO He MeHee
10 B-A) u BbILwe.

D,J'IFI TpchdaopmaTopOB C HECUMMETPUYHbIM pacnoJioXeHnem I'IepBI/I'leOIZ n BTOpVILIHOIZ 06MOTOK Onana3oH Harpy3ok Huxe
HOMWHANbHOW MOXET OTNNYaTbCs OT YKa3aHHOrO;
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[) KOHCTPYKTMBHbIE 0COGEHHOCTU TPaHCHOPMAaTOPOB.

MpumeyaHue - [aHHble nepevncrieHnii 0)-r) NpuBoasaT ANs TPaHCOPMAaTOPOB HA HOMWHANbHbIE HanpsbkeHus 6 kB u
BblLLE (C yKasaHueM 3Ha4YeHUA UX BO3MOXHBLIX OTKITOHEHUNR).

MpunoxeHune b
(cnpaBo4Hoe)

OOMYCKAEMAS OBNACTb MOrPELWWHOCTEN ANA TPAHC®OPMATOPOB PA3NTU4YHbIX KINACCOB
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KnioueBble crnoBa: anekTpoOMarHUTHble TpaHcdopmaTtopbl Toka, TexHudeckne TpebGoBaHus,
Ge3onacHOCTb, MpUeMKa, TPaHCNOPTUPOBaHNE, XpPaHEHKE.

ONeKTPOHHbIV TEKCT JOKYMEHTa
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