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MOCT 7746-2015

MEXTIOCYOAPCTBEHHbIA CTAHOAPT

TPAHC®OPMATOPbI TOKA
OBLUUE TEXHUWYECKUE YCNoBuUA
CURRENT TRANSFORMERS. GENERAL SPECIFICATIONS

MKC 17.220.20

[ata sBegeHunsa 2017-03-01

NMPEOUCNOBUE

Llenn, ocHOBHble MpuHUMNbI K oblwMe npaBuna npoBedeHWss paboT MO MEeXrocyaapCTBEHHOW CTaHaapTu3auuu
yctaHoBneHol [OCT 1.0 "MexrocyoapCTBeHHas cucteMa cTaHgaptu3auun. OcHoBHble nonoxenns" un [OCT 1.2
"MexrocyaapcTBeHHass cuctema craHgaptu3aumv. CTraHgapTbl MEXrocydapCTBEHHble, NpaBuna W pekoMmeHgauum no
MEXrocygapCTBEHHON cTaHAapTu3auun. MNMpasuna paspaboTky, NpUMeHeHNsi, 0OHOBMEHUS N OTMEHbI"

CBeaeHunA o cTaHpapTe

1 PA3SPABOTAH OG6uiectBoMm ¢ orpaHnyeHHon oTtBeTcTBeHHocThio "L CB3M" (OO0 "L CBO3I1") n OTkpbITbIM
aKUMoHepHbIM obLecTBoM "CBepanoBckuii 3aBo TpaHcgopmatopos Toka" (OAO "C3TT")

2 BHECEH TexHu4eckum komuteTom no ctaHgaptusaumm TK 016 "OnektpoaHepretuka”

3 MPUHAT MexrocynapCTBEHHbIM COBETOM MO CTaHAapTU3aummn, MeTponorum n ceptudukauum (npotokon ot 10 aekabps
2015 1. N 48)

3a NPUHATKE Nporonocosanu:

KpaTkoe HanMmeHoBaHue cTpaHbl | Kop ctpadbl no MK CokpalleHHoe HauMeHOBaHWe HaLMoHanbHOro
no MK (1SO 3166)_004-97 (1SO 3166)_004-97 opraHa no ctaHgapTusauuu

AzepbangyxaH AZ AscTtaHgapTt
ApmeHns AM MuHakoHOMKKKM Pecnyonvkn ApMeHust
Benapycb BY locctangapt Pecnybnukn Benapycb
KasaxctaH KZ lNocctangapt Pecnybnvkun KaszaxcrtaH
Kuprusums KG KbiprelactaHgapT
MonpgoBa MD Mongosa-CtaHgapt
Poccus RU Poccrangapt
TapxukucraH TJ TapxukctaHgapT
Y3bekucraH uz Y3cTangapt
YkpanHa UA MuHakoHOMpa3BuTUS YKpauHsbl

4 [Mpukasom denepanbHOrO areHTCTBa N0 TEXHUYECKOMY pPerynvpoBaHuio M metponorun ot 23 uioHa 2016 . N 674-cT
MexrocygapcTtBeHHbi ctaHgapT FTOCT 7746-2015 BBefeH B AeWCTBME B KadeCcTBe HauMoOHanbHOro ctaHgapta Poccuiickon
depepauunu ¢ 1 mapta 2017 1.

5 B HacToMLwEM CTaHOapTe y4TeHbl OCHOBHbIE HOPMATUBHbIE MNOJNTOXXEHUA cneayrwnx MexayHapoaHblX CTaH,CI,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 "MismepuTtenbHble TpaHcdopmatopbl. YacTe 2. [lononHutenbHble TpeboBaHusa K TpaHcgopmaTopam
Toka" ("Instrument transformers - Part 2: Additional requirements for current transformers", NEQ)

* [locTyn K MeXOyHapoAHbIM W 3apybeXHbIM AOKYMeHTaM, YNOMSHYTbIM B TEKCTe, MOXHO Mofy4uTb, oGpaTUBLUMCE B
Crny>xBy_noaaepxk1 nonb3oearenen. - MpumeyaHune narotoeutens 6asbl AaHHbIX.

6 BBAMEH [[OCT 7746-2001

7 NEPEN3OAHWME. MapTt 2019 .

UHpopmayus o egedeHuu 8 Oelicmaue (npekpaweHuu delicmeusi) Hacmosiue20 cmaHoapma U USMEeHEHUU K HeMy Ha
meppumopuu yKka3zaHHbIX 8blule 20cydapcme rybruKyemcsi 8 ykasamerisix HaluOHarbHbIX cmaHOapmos, u3dasaeMbix 8 3mux
eocydapcmeax, a makxe 8 cemu MIHmepHem Ha calimax coOmeemcmayruux HaUUuoHaIbHbIX Op2aHo8 o crmaHoapmusayuu.

B cnyyae nepecmompa, uaMeHeHUs1 Uil OMMeHb!I Hacmosiuea2o cmaHdapma coomeemcmeyrouwasi UHgopmayusi bydem
onybrnukosaHa Ha oguyuanbHOM UHMepHem-calime MexzaocyOapcmeeHHO20 cogema o cmaHOapmusayuu, Memposio2uu u
cepmupukayuu 8 kamarioee "MexzocydapcmeeHHble cmaHOapmbi”

1 OBJIACTb NPUMEHEHUA

HacTtoswuin ctaHaapT pacnpoCTpaHAeTCs Ha 3NeKTpoMarHUTHble TpaHcdopmaTopbl ToKa (danee - TpaHcdopMaTopbl) Ha
HOMWHanbHoe HanpsbkeHne ot 0,66 go 750 kB BkAUYMTENBHO, MpPEeAHa3Ha4YeHHble O nepedayn curHana uaMepuTenbHON
WHopmaumm npubopaMm M3MepeHus, 3aluuTbl, aBTOMATWKW, CUrHanM3auMM U yhnpaBneHWss B 3MEKTPUYECKUX Lensx
nepemeHHoro Toka Yactoton 50 nnm 60 'y, paspaboTaHHble nocne 1 sHBaps 2016 .

JononHuTtenbHble TpeboBaHUst K OTAEMbHLIM Buaam TpaHCOPMaTOpOB B CBSA3M CO CMEUMMUKOA MX KOHCTPYKLUMU UMK
HasHayeHus (Hanpumep, ANS KackagHblX TpaHcopmaTopoB, TpaHCcOpPMaToOpPOB, MpedHas3HayYeHHbIX Ans paboTbl C
HOPMUPOBAHHOW TOYHOCTBIO B NEPEXOAHBIX PEXUMAX, TPAHCEOPMAaTOPOB AN YCTAHOBKU B KOMMIEKTHBLIX pacnpenenutenbHbIX
yctporictBax (KPY), noasHo akpaHMpOBaHHbLIX TOKOMPOBOAAX, KOMOWHMPOBAHHLIX) CrieQyeT yCTaHaBnuBaTb B CTaHaapTax,
TEXHUYECKUX YCIOBUSIX, JOrOBOpax U KOHTpaKTax (aanee - 4OKyMeHTaumm) Ha TpaHcopmaTopbl KOHKPETHBIX TUMOB.

CTaHaapT He pacnpocTpaHsieTcs Ha TpaHcdopmaTopbl nabopaTtopHble, HyNEeBON NOCNeAoBaTenbHOCTU, CyMMUpYoLWMe,
GrokupyloLme, HacbILwaoLmecs.

2 HOPMATUBHbIE CCbITIKA

B HacToswem CTaHOapTe Ucnornb3oBaHbl CCbINTIKN Ha crieayowmne MmexxXrocygapCcTtBeHHble cTaHaapThl:

[OCT 2.601-2013 EanHas cncreMa KOHCTPYKTOPCKOM JOKYMEHTaLUMK. JKCnnyaTaunoHHbIe JOKYMEHTbI

FOCT 8.217-2003 lNocypapctBeHHast cuctema obecneveHus equHcTBa naMmepeHuid. TpaHcdopmartopbl Toka. MeTtogmka
NoBEPKMU

FOCT 12.2.007.0-75 Cuctema crtaHgaptoB GesonacHocTu Tpyda. M3genusa snektpoTtexHudeckmne. Obwme TpeboBaHus
6e3onacHocTu

FOCT 12.2.007.3-75 Cuctema craHgaptoB ©6e3onacHOCTM Tpyda. ONEKTPOTEXHUMYECKME YCTPOWCTBA Ha HanpsbkeHue
cebiwe 1000 B. TpebosaHus 6esonacHocTH

FOCT 12.3.019-80 Cucrtema crtangaptoB 6GesonacHocTu Tpyga. McnbiTaHua u mamepeHusa anektpuyeckue. OO6Lime
TpeboBaHnsA 6e3onacHOCTK
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FOCT 15.001-88 Cuctema pa3paboTkum M MOCTAHOBKM MPOAYKLUMU Ha Npom3BOACTBO. [Mpoaykumsi npou3BOOCTBEHHO-
TEXHWYECKOro HazHaveHusl

13 B Poccuiickon ®epepauumn gencteyer [TOCT P 15.301-2016 "Cuctema paspaboTkM M NOCTaBKM MPOAYKLMKU Ha
npou3BoacTBo. [NpoayKLmMs NPon3BOACTBEHHOIO Ha3HadeHus. Nopsaok paspaboTky U NOCTaBKM MPOAYKLMU Ha NPOM3BOACTBO".

FOCT 15.309-98 Cuctema pa3paboTku U MOCTAHOBKM NMPOAYKLUUM HA NPOU3BOACTBO. VCMbITaHUst N NpMemKa BbiMyckaeMon
npoaykunn. OCHOBHbIE NOSOXEHUSI

[OCT 27.003-90 HapexHocTb B TexHuke. CocTas 1 obLue npasuna 3agaHuns TpebosaHuii no HagexHocTu L)

1} 3ameneH Ha [OCT 27.003-2016.

FOCT 403-73 Annapatbl anekTpudeckne Ha HanpsbkeHne o 1000 B. [Jonyctumble TemnepaTtypbl Harpesa 4vacTew
annaparos

FOCT 1516.2-97 3nekTpoobopygoBaHMe U 3neKTPOYCTaHOBKM NEPEMEHHOr0 Toka Ha HanpsbkeHne 3 kKB u Bbiwe. O6uwne
MeToAbl UCTbITAHWI 3NEKTPUYECKON NPOYHOCTM N30MALUM

FOCT 1516.3-96 OnekTpoobopyaoBaHME NEPEeMEHHOro Toka Ha HanpskeHnss ot 1 go 750 kB. TpeboBaHusa k
3MEeKTPUYECKOW NPOYHOCTU N30MALMM

COCT 2933-83 AnnaparThl 3NeKTpU4eckne HU3KOBOSbLTHbIE. MeToab! UCTbITaHW 2}

2) B Poccuiickoin denepaummn gencteyet FOCT 2933-83.

[OCT 3484.1-88 TpaHcdhopmaTopbl cunoBble. MeToabl S11eKTPOMarHUTHbLIX UCMbITaHWUA
FOCT 3484.5-88 TpaHcdhopmaTopbl cunoBble. McnbiTaHus 6akoB Ha repMETUYHOCTb
[OCT 6581-75 Martepuanbl anekTpon3osLMOHHbIE Xnakne. MeTogbl aNeKTpu4ecKknx NcnblitTaHum

[OCT 8024-90 Annapartbl 1 3neKTpoTEXHNYECKUe YCTPOMCTBa NepeMeHHOro Toka Ha HanpsbkeHune cebiwe 1000 B. Hopmbl
Harpesa Npv NPOJOIMKUTENBHOM PeXUMe paboTbl U METOAbI UCMIbITAHWUIA

[OCT 8865-93 Cuctembl anekTpudeckon nsonaumm. OueHka HarpeBo-CTOMKOCTU U Knaccudukauns

FOCT 9920-89 (M3K 694-80, M3K 815-86) OnekTpoycTaHOBKM NEePEMEHHOro Toka Ha HanpsbkeHue ot 3 go 750 kB. OnuHa
NyTW YyTEYKMN BHELLHEN N30MALUM

FOCT 10434-82 CoeguHeHNs1 KOHTaKTHbIE anekTpudeckme. Knaccudumkaumsa. Obwmne TexHmdeckne TpeboBaHus

FOCT 14192-96 MapkupoBka rpy3os

FOCT 14254-2015 (M3OK 529-89) CteneHu 3awmThbl, obecnevnBaemble obonodkamm (Kog, IP)

FOCT 15150-69 MawwuHbl, npubopbl 1 Opyrve TexHudeckue uagenus. VcnonHeHnss ans pasnnyHbIX KIMMaTU4eCKMX

pavioHoB. KaTeropuu, ycrnoBusi 3KcnnyaTauuu, XpaHEHUs U TPaHCMOPTUPOBAHUA B YacTW BO3AENCTBMS KIMMATUYECKUX
hbakTOpOB BHELLHEN Cpeabl

FOCT 15543.1-89 W3apenusa anektpoTexHudeckue. O6LWmne TpeboBaHUSA B 4YaCcTU CTOMKOCTU K KITMMaTUYECKUM BHELUHUM
BO3[ENCTBYOLLUM hakTopam
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FOCT 15963-79 U3nenus anekTpoTeXHUYECcKne ans panoHOB C TponMyeckum knnmartomM. Obuime TexHnyeckne TpeboBaHus
1 MeToAbl UCMbITaHUN

[OCT 16504-81 Cuctema rocyqapCTBEHHbIX WCMbITaHUA npoaykumn. UChbITaHWs M KOHTPOMb KadecTBa NpoayKuuw.
OcCHOBHbIE TEPMUHBI U onpedeneHns

FOCT 16962.1-89 (MOK 68-2-1-74) Wspgenua anekTpoTexHudeckme. Metogbl MCMbITaHMM Ha YCTOMYMMBOCTb K
KNMMaTU4YEeCKMM BHELLHMM BO3AENCTBYHOLLMM hakTopam

FTOCT 16962.2-90 Wapenusa anekTpoTexHuyeckne. MeToabl MCMbITAHUM Ha CTOMKOCTb K MEXaHWYEeCKUM BHELUHUM
BO34ENCTBYIOLLMM (hakTopam

FOCT 17516.1-90 WN3penusa anektpoTexHudeckne. OOwme TpeboBaHUSA B 4acTM CTOMKOCTM K MEXaHWYECKUM BHELLUHUM
BO34ENCTBYIOLLMM (haKkTopam

[OCT 18425-73 Tapa TpaHcnopTHasi HanonHeHHasi. MeTo ucneiTaHus Ha ygap npu cBo604HOM NageHun

[OCT 18685-73 TpaHctopMaTopbl TOKa U HanpsxeHusl. TepMnHbl U onpeaeneHns

[OCT 19880-74 3nekTpoTexHuka. OCHOBHbIE NOHATUS. TEPMUHBI 1 onpeaeneHuns 3

3) B Poccuiickoit denepauumn gencteyet FOCT P 52002-2003.

[OCT 20074-83 3nekTpoobopyaosaHne 1 3neKTpoycTaHOBKU. MeTof M3MepeHns XapakTepucTUK YacTUYHbIX paspaaos 4

41 B Poccuiickoin denepaumm gencteyetr COCT P 55191-2012.

[OCT 21130-75 WV3nenusa anekTpoTexHn4eckue. 3axxmMbl 3a3eMndoLme u 3Haku 3asemMneHuns. KoHCTpyKuusa n pasmepsl
[OCT 21242-75 BbIBOAbI KOHTAKTHbIE 3NEKTPOTEXHNYECKUX YCTPONCTB NNockne u wrbipesble. OCHOBHbIE pa3mMepsbl

FOCT 23216-78 W3pgenua anekTpoTexHWYeckue. XpaHeHue, TPaHCMOPTUPOBaHWE, BpeMEeHHas NPOTMBOKOPPO3NOHHAS
3awuTa, ynakoska. Obwme TpeboBaHnsa n MeToabl UCMbITAHWI

FOCT 32144-2013 Onektpuyeckas aHeprmus. COBMECTUMOCTb TEXHUYECKNX CPEACTB 3NeKTpoMarHuTHasa. HopMbl kadecTBa
3MEeKTPUYECKOW SHEPTNM B CUCTEMAX SNEKTPOCHAbXKeHUs1 obLuero HasHa4YeHNs

MpumeyaHue - MNpu NoNb30BaHWM HACTOSALIMM CTaHAApPTOM LienecoobpasHo NPoBepUTL OENCTBUE CCbINOYHbBIX CTaH4apToB
B MHGOPMALMNOHHOW cMCcTEME OOLLEro nonb3oBaHUA - Ha oduumansHoM cante depepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynmpoBaHnio 1 MeTPOrormm B ceTu WHTepHeT mnn no exerogHomy uHGOpMauMOHHOMY YyKasaTtento "HauuoHarnbHble
cTaHgapThl", KOTOpbIi OnyOonmMKoBaH MO COCTOSIHMIO Ha 1 sHBaps TeKkywero roga, M no BbiNyckam eXeMecs4HOro
MHopMaLMOHHOro ykasaTens "HauuoHanbHble cTaHgapThl” 3a TeKyLwmn rog. Ecnv cebinodHbii cTaHaapT 3aMeHeH (M3MEHEH),
TO MpMW MOMb30BaHUN HACTOALUM CTaHOApPTOM crefyeT PyKOBOACTBOBATbCS 3aMEHSALWUM (M3MEHEHHbIM) cTaHAapToM. Ecrnin
CCbIMOYHbIA CTaHAapT OTMEHeH 6e3 3aMeHbl, TO MOMOXeHUe, B KOTOPOM [aHa CChINIka Ha HEero, NpPUMEHSIETCA B 4acTu, He
3aTparnBaroLLen 3Ty CChIMKY.

3 TEPMUHbI N ONPEOENEHUA

B HacTosilwem cTaHaapTe npumeHeHbl TepmuHbl - no TOCT 16504, FTOCT 18685, TOCT 19880, a Takke cnegyioLime
TEPMWHbI C COOTBETCTBYIOLLMMMN ONpeaeneHnsmMu:

3.1 HOMUHanbHbIN TOK 6e3onacHoCcTM NpubopoB: MUHMMaNbLHOE 3HAYeHME MepPBUYHOrO TOKa TpaHcdopmartopa, npu
KOTOPOM MorHasi NOrpeLLHoCTb cocTaenseT He meHee 10% npy HOMUHaNbHOW BTOPUYHON Harpyske.
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3.2 HOMMHanbHbI KO3dhdULUMeHT 6e3onacHocTn npuGopos, K gy .. : OTHOLWEHME HOMUHaMNBHOMO Toka Ge3onacHoCTU
nprMbopoB K HOMUHANbLHOMY MEPBUYHOMY TOKY TpaHcdopmaTtopa.

3.3 HOMMHanNbHLIN TOK npeAenbHOW KpaTHOCTU: Haubonbluee 3HayeHWe MNepBUYHOro Toka TpaHcdopmartopa, npu
KOTOPOM NofHas MorpeLHoCTb NPU HOMUHANbHOW BTOPUYHOW Harpyske He NpeBblllaeT 3HaYeHus, HOPMUPOBAHHOTO KNAacCoM
TOYHOCTW.

3.4 ucnbiTaHne Ana yTBepXAeHUs TMna: Bug rocynapCTBEHHOrO METPONOrMYEecKoro KOHTPOSsS BHOBb paspaboTaHHOro
TpaHcdopmaTopa, NPOBOAMMOrO B LENsSX obecrneyeHus eduMHCTBa W3MEpeHWi, YTBepXOeHus Tuna TpaHcdopmartopa U

3aHeceHus ero B [ocygapCTBEHHbIN peecTp CPeacTB N3MEPEHUN.

3.5 ponyckaemasa o6nactb norpewHocten: O6nactb, 3a npegenbl KOTOPOWM HEe [OOMKHbI BbIXOAWUTb MOrpeLlHoCTH
TpaHchopmaTopa.

3.6 HoMmuHanbHoe gaBneHue: [laBneHve, NPUBEAEHHOE K CTaHOAAPTHLIM aTMOCHEPHLIM YCNOBUSIM (TemnepaTypa nioc
20°C, gpaeneHue 101,3 kla), 0o koToporo TpaHcdopmaTop 3anonHAETCH nepes BBOAOM B 3KCMyaTaLmio.

3.7 paBneHune curHanusauuun: [laBrneHne, NpMBELEHHOE K CTaHOAPTHBIM aTMOCKepHbIM YCNOBUsIM (TeMnepaTypa nroc
20°C, gaeneHue 101,3 klMa), npyn KOTOPOM MOXET ObITb NOAAH NPEAOCTEPEraoLNiA CUrHann.

3.8 MuHMManbHoe paGoyee paBneHue: [laBneHve, MNpMBEAEHHOE K CTaHOAPTHbIM aTMOCKEPHBLIM  YCIOBUSM
(temnepatypa nnmoc 20°C, pasnenue 101,3 «klla), npu KOTOPOM U Bbille KOTOPOr0 COXPAHATCA HOPMUPOBAHHbIE
XapakTEePUCTUKN ANEKTPUYECKON NPOYHOCTY N30Mnauumn TpaHcopmaTopa.

4 KNACCUDPUKALINA

4.1 TpaHcdopmaTopbl NoapasaensoT No crneaywmMmMm OCHOBHLIM NPU3HaKam:

4.1.1 Mo poay yCTaHOBKU (KaTeropun pasmeLLeHns 1 knmmaTuyeckomy mcnonHeHuio) - no FOCT 15150.

Mpu pasmMelleHUMn TpaHCGOPMATOPOB BHYTPM OBGOSOYEK KOMMIEKTHbIX W3AENU KaTeropum pasMeLieHust OOSKHbI
COOTBETCTBOBATb YKa3aHHbIM B Tabnuue 1.

Tabnuua 1 - Kateropumn pasmeLyeHns TpaHcopMaTopoB, YCTAHOBIIEHHbIX BHYTPM 000M104€K KOMMMEKTHBIX U3aenui

XapakTepuctuka cpegbl BHYTpU Kateropus pasmelleHusi komnnektHoro nsgenusa no FOCT 15150
060MnoYKM

1 2 3 4 5
lasoBas cpena, nsonupoBaHHas ot - - 4 - -
Hapy>XHOro BO3AyXa, Unu xuakas
cpena
a3oBasi cpefa, He M30NMPOBaHHas oOT 2 2nmn 2.1 3 4 5unin 5.1
Hapy)XHOro Bo3ayxa

4.1.2To npmHUMNy KOHCTPYKUKMW: ONOPHbIE, NPOXOAHbIE, WNHHbIE, BCTPOEHHbIE, pa3beMHbIe.

ﬂonycxaeTcsq co4yeTaHne B KOHCTPYKUUKn Tpchd)opmaTopa HECKOJIbKUX NMepeYvuncrieHHbIX Npmn3HakoB, a TakXe cneuynarnbHoe
KOHCTPYKTUBHOE NUCMOJTHEHUNE.

4.1.3 Mo Bugy un3onaumu: ¢ nNUTON msonaumen, ¢ apdopoBoN MOKPLILIKOW, B MacTMacCoBOM Kopnyce, C TBEpPOON
nsonaumen (kpome apdopoBOo M NUTON) WM C MONIMMEPHON MOKPbLILKOW, MACMOHAMNOMHEHHbIE, FA30HaNOMHEHHbIE,
GeckopnycHble.

4.1.4 INo yncny cTyneHen TpaHcoOpMaLnn: OAHOCTYNEeHYaThble, KackagHble.
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4.1.5 Mo yncny BTOPUYHBLIX OBMOTOK: C OAHON BTOPUYHON OOMOTKON, C HECKOMNBKUMU BTOPUYHBIMU OOMOTKaMMU.

4.1.6 Mo Ha3Ha4YeHNo BTOPUYHBLIX OBMOTOK: Anst M3MEepeHus, Ans ydeTa, Ans sawmTeill | Ana usmepenns u sawmTbl, Ans
paboTbl C HOPMUPOBAHHOW TOYHOCTBIO B MEPEXOAHbIX pPeXnmax.

1} 3peck n panee nog cnosoMm "salwmTa” NOAPasyMEBaloTCA 3alluTa, aBToMaTKa, YrpasieHne 1 curHanusaLms.

4.1.7 To uucny kKoadhuuUMeHTOB TpaHcdhopmMauuun: ¢ OgHUM KO3(MUUMEHTOM TpaHcdopMauuKn, C HECKONbKUMU
KoauumeHTamm TpaHchopmaLum, nonydaemMbiMn NyTemMm M3MEHEHNS YMcna BUTKOB NEPBUYHON UNN/M BTOPUYHON OOMOTKM, a
Takke NyTemM NPUMEHEHNs HECKOMbKMX BTOPUYHBLIX OBMOTOK C pasfiMyHbIMM YMCaMn BUTKOB, COOTBETCTBYIOLLMX PasfnyHbIM
3HAYEHUAM HOMUHANBHOIO NEPBUYHOIO M BTOPUYHOIO TOKA.

4.1.8 MNMpusHakn no 4.1.2, 4.1.3, 4.1.4, 4.1.6 n ux o603Ha4eHns npnBeaeHbl B Tabnuuax 2-4.

Tabnuua 2 - O6o03HaveHne TpaHcopMaToOpPOB MO TUMY KOHCTPYKLNN

KoHCTpyKTMBHOE 1CnonHeHue TpaHcopmaTtopa YcnoBHoe 0603Ha4YeHne
OnopHbIn O
MpoxogHon r
LUnHHBIN w
BcTpoeHHbINn B
PasbeMmHbIln P
OpHocTyneH4aTbIn -
KackaaHbin K

Tabnuua 3 - O6o3HayeHne TpaHchopMaTopoB No BUAY U30NALMM

Bug nsonaumm YcnoBHoe 0603HaveHne
C dhapdopoBoi NOKPLILLKOM 0]
C TBEpPOON 1 BO3AYLUHOW M30NALMNEN, C MONIMMEPHON MOKPbILLKOW -
MacnoHanonHeHHble M
[@a3oHanonHeHHbIe r
Jlutas Jl
B nnactmaccosom kopniyce n

Tabnuua 4 - O6o3HavYeHne TpaHCcOpPMaTOpPOB NO HAa3HAYEHUIO BTOPUYHBIX OOMOTOK

HasHauyeHue BTOpn4HON 06MOTKM TpaHchopmaTopa YcnoBHoe 0003Ha4YeHne
Onsa namepexnii YKasblBaloT Knacc TOYHOCTU
Onsa yyeta YKka3sblBaloT Kracc TOYHOCTM
Ons sawmtsl 1} To xe
[Ona namepeHuit 1 3alwmnThbl To xe

13 3peck n panee nopg cnosoMm "sawmTa” NoApPasyMEBaloTCs 3aluUTa, aBToMaTKa, YrpaBeHne 1 curHanusawms.

5 OCHOBHbIE NMAPAMETPbI

5.1 HommHanbHble NapamMeTpbl TpaHcdopmaTopa:
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- HOMUHaNbHOE HanpsbkeHue - Ly (KpOMe BCTPOEHHbIX TPaHCGOPMAaTOpOB);
- HOMUHATbHBIA NEPBUYHBIA TOK = g 5
- HOMWHanbHbIW BTOPUYHBINA TOK - fgmm ;

- HOMUHAanbHbIN KO3 DULMEHT TpaHcopMaLmm 0OMOTOK onpegensemMbin No opmyne

HOM
lr1H|:|1'.'[ .

f21-0::1'.'[ ’ ™

Huom =

- HOMWHanbHas BTOpPUYHAs Harpyska wggqn C KO3(DMULMEHTOM MOWHOCTU cos ipy =1 UK cos p;=0,8 (monyckaeTcs

0603HaYEHNE HOMUHATBHOW BTOPUYHOW HArPY3KN oy ).

Co0TBETCTBYIOLME 3HAYEHUS HOMUHATBHON BTOPUYHOM Harpyskn 4., OM, onpeaensior no gopmyre

Ry
Z2mom = %mm ; (2)

2Hom

- KIlacc TOYHOCTHM (4ns TpaHcdopmaTopa C O4HON BTOPUYHOM 0OMOTKOM) M BTOPUYHBLIX 0OMOTOK (4118 TpaHcdopmaTopa
C HECKOIbKMMMW BTOPUYHBLIMU 0OMOTKaMM);

- HOMUHanbHas NpeaenbHas KPaTHOCTb BTOPUYHON 0OMOTKM, NpeAHas3Ha4YeHHON Ans 3aWwunThl, £

HOM®

- HOMMHarnbHbIN KO3 dUUNEHT 6esonacHOCTN NPUBOPOB BTOPMUHOM OBMOTKN, NpeaHa3Ha4YeHHoM ANs U3MepeHns n ons
yyeta, Flgyom

- HOMUHanbHas yacrtoTa jmm , paBHasa 50 unwm 60 Nu. KayectBo HanpsbkeHusi cetu - no FOCT 32144.

5.2 3HayeHusa OCHOBHbIX NAapaMeTPOB creayeT BblbnpaTtb N3 NpUBEAEHHbIX B Tabnutie 5.

Tabnuua 5 - 3HayeHns OCHOBHLIX NapamMeTpoB TpaHcopMaTopoB

HaumeHoBaHue napameTpa 3HauyeHue
1 HomunHanbHoe HanpshXeHne TpaHcdopmartopa 0,66; 3; 6; 10; 15; 20; 24; 27; 35; 110; 150; 220; 330;
UHDH , KB 500; 750
2 Hanbonbluee paboyee HanpsxkeHve L.z, kKB Ans HomrHanbHoro Hanpsxxerus 0,66 kB - 0,72; ans

3 kB n Bbiwe - no [OCT 1516.3
3 HoMmHanbHbIN NepBUYHbIA TOK TpaHcdopmaTopa 1; 5; 10; 15; 20; 30; 40; 50; 75; 80; 100; 150; 200;

fl AL 300; 400; 500; 600; 750; 800; 1000; 1200; 1500;
Hom 1600; 2000; 3000; 4000; 5000; 6000; 8000; 10000;
12000; 14000; 16000; 18000; 20000; 25000; 28000;
30000; 32000; 35000; 40000
4 HOMUHanNbHbIM BTOPUYHBIA TOK fqp 0, A 1,2;5
5 HanGonbLunin pabounii nepBUYHbIA TOK IIKP, A Cwm. 1abnuuy 11
6 HoMuHanbHas BTOPUYHas Harpyska Sq, . C 0,51;2;2,5;5

k03(PPULNEHTOM MOLHOCTU cospy =1, B-A 2]

7 HomuHanbHasi BTopuiHast Harpyska S, . C 3; 5; 10; 15; 20; 25; 30; 40; 50; 60; 75; 100
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VHOYKTUBHO-AKTVUBHBIM KOS(h(ULIMEHTOM MOLLHOCTU
cospy = 0,8, B-AZ)

8 Knacc To4HOCTM TpaHcdopmaTopa UM BTOPUYHOMN

obMOoTKK:

Ona namepeHui, Ansg yyerta, ns u3aMepeHnn n 0,1;0,2:0,2S3 :0,5: 0,583} : 1: 3: 5: 10
3awmThbl

ANA 3aWmThl 5P: 10P

9 HomuHanbHas npeaenbHas KpaTHOCTb BTOPUYHLIX | OT 5 go 30 4)
06MOTOK Ans 3awmTbl &y

10 HomuHanbHbIN KO3 rLmMeHT 6e3onacHOCTH YcTaHaBnuBatoT B AOKyMEHTaumm Ha
npm6opOB KEI'I]:IH , BTOPUYHbIX oBbMOTOK ans TpaHC(bopMaTOpbl KOHKPETHbIX TUMOB. He
yCTaHaBNMUBAIOT 41151 BTOPUYHBLIX OOMOTOK AN

n3mepeHuni .
N3MepeHni 1 3aLnThbI

13 DonyckaeTtca nepBuyHbIi TOK BbIBUpaTh 13 psaa 10-12,5-15-20-25-30-40-50-60-75 A, a Takke 13 nx
[EeCATUYHOIO YMHOXEHMS unu gpodu.

2} Ins paHHoro TpaHcdopmaTopa fnpu YCroBrUK, YTO OQHO U3 3HAYEHWI HOMUHAMNBHON BTOPUYHONM Harpy3Kku

CTaHOapTHOE N OTHOCUTCA K CTaHOAapPTHOMY KrnaccCy TOYHOCTU, O0NYyCKakTCA Apyrme HoMnHallbHble 3Ha4eHUA
BTOpI/Il-IHOI7I Harpy3ku, KOTopble MOoryTt ObITb HeCTaHOapTHbIMU 3HA4EeHUAMU, HO OTHOCALLMMAUCA K OPpYTMM
KnaccaM TOYHOCTW.

3) Knaccbl TodHoCTHM 0,2S 11 0,5S npenHasHaqeHbl 41 KOMMEPHECKOro yyeTa areKTPO3IHepruu.

4} Mo TpeboBaHMIo NOTPEBUTENS B OKYMEHTALWUKU Ha TpaHCGOPMaTOPbl KOHKPETHLIX TUMOB [0MyCKaeTcs
yCTaHaBnNMBaThb Apyrve 3HayYeHus.

5.3 YcnoBHoe 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.

MpumevaHne 2 - JleBad OykBeHHas 4acTb 0OOO3Ha4YeHUs NpedcTaBnseT Tun (CEepuo), COBOKYMHOCTb OYKBEHHOW U
LMPOBON HYacTen - TUMOUCNOSHEHME.

Mpumeyanve 3 - [N BCTPOEHHbIX TpaHCHOPMAaTOPOB AOMYCKAETCS MPUMEHEHMWE YNPOLLEHHOMO YCITOBHOIO 0603Ha4YeHus.
Mpumep ycnoBHOro o603Ha4eHUs1 ONMOpHOro TpaHcdopmaTtopa Toka C NIMTON U3oNALMEN Ha HOMUHaNbHOE HanpsikeHne 35
kB, kateropuwn lll no annHe NyTn yTeYKN BHELLUHEN M30NALUK, C BTOPUYHBIMU 0OMOTKamu knaccos TouyHocth 0,5S (ogHa) u 10P

(Tpn), Ha HOMUHanbHbI NepBUYHBLIN TOK 2000 A, HOMMHaNbHLIN BTOPUYHBLIM TOK 1 A, KnMMaTU4eckoro ucrnonHenuns YXIJI,
kateropun pasmewenuns 1: TOJSI-35-111-0,5S/10P/10P/10P-2000/1YXJ11.

6 TEXHWYECKWE TPEBOBAHUA

6.1 TpaHcdopmaTopbl CreayeT U3roTaBnnBaTb B COOTBETCTBUM C TPEOOBaHMSIMU HacTOSILLEro cTaHgapTa 1 JoKyMeHTauum
Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB MO PaboYMM YepTexam, YTBEPXKAEHHbIM B YCTAHOBIIEHHOM MopsAKe.

MepeyeHb OOMOMHUTENBHBIX CMPABOYHbLIX AAHHLIX ANS TpaHcdopMaTopoB, KOTopble Mo TpeboBaHUO 3aKkasduka criegyer
NpUBOANTL B MHPOPMALIMOHHBIX MaTepuanax, ykasaH B NpuIioxeHum A.

6.2 O6wue TpeboBaHUs
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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 FOCT 15150 knumaTnyeckoe UCMNONHeHne n kateropus - YXI4 nnn
04.

TpeboBaHMsA B YaCTU CTOMKOCTU K KNIMMATUYECKUM BHELLHUM BO3aencTByowmM aktopam - no FTOCT 15543.1.

6.2.2 TpaHcdopmaTopbl O0MKHbI ObITb NpegHasHadeHbl ans pabotbl Ha BbicoTe Ao 1000 M Hag ypoBHEM Mops, 3a
UCKIoYEHMEM TpaHCHOpMaTopoB Ha HOMUHanNbHoe HanpsxeHue 750 kB, koTopble AomkHbl BbITb NpegHasHayYeHbl Ans paboThbl
Ha BbicoTe 0o 500 m. [lonyckaeTcs Mo CornacoBaHMio Mexay noTpebutenemMm n M3rotoBUTENEM BbiNyckaTb TpaHcgopmaTopsbl

ans pabotbl Ha BbicoTe cBbiwe 1000 m.

6.2.3 YCTOMYMBOCTb TpaHCKOPMATOPOB K BO3AEWCTBUIO MeXxaHM4Yecknx akTopoB BHellHen cpedbl - no FOCT 17516.1.
lpynny mexaHudeckoro mcrnonHeHus no FOCT 17516.1 ycTaHaBnMBAOT B JOKYMEHTALUMU Ha TPaHCHOPMATOpbl KOHKPETHbIX
TUMOB.

TpaHccopmaTopel kateropun pasmeLteHms 1 4OmKHbI ObITb paccyMTaHbl HA CYMMapHYH MEXaHUYECKYH Harpysky OT BeTpa
ckopocTbio 40 m/c 6e3 rornoneaa, Ha CyMMapHyH MEXaHUYeCKyr Harpy3ky oT BETpa CKOpocTbio 15 M/c ¢ rononenom, rononena
C TOMNLWMHOM CTEHKU Nbaa 20 MM 1 OT TSXKEHUS NPOBOAOB HE MEHEE:

- 500 H (50 krc) - ons TpaHcgopMaTopoB Ha HOMUHaNbHOE HanpskeHue Ao 35 KB BKNOUYUTENbHO;

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

- 1500 H (150 «krc) - gnsa TpaHcopmaTopoB Ha HOMUHaNbHoe HanpsikeHne 330 kB v Bbiwe.

Mpun 3TOM 3HaYEHUS UCMbITATENbHBIX CTaTUYECKUX Harpy30K JOSMKHbI COCTaBNATh:

- 1250 H (125 krc) - anga TpaHchopmaTopoB Ha HOMUHanNbHOE HanpskeHve 0o 35 kB BKNounNTENbHO;

- 2000 H (200 krc) - ansa TpaHcopmaTopoB Ha HOMMHanNbHOe HanpsbkeHne 110-220 kB;

- 2500 H (250 krc) - anga TpaHcopmaTopoB Ha HoMUHanNbHoe HanpsbkeHne 330 kB n Boile.

3HayeHNs UCMbITATeNbHbIX CTAaTUMECKNX HArpy30K yYMThIBAKOT BO3HMKAKOLLME SKCTPEMAnbHbIE AVHAMUYECKNE Harpy3ku Ha
KOHTAKTHbIX BbIBOAAX TpaHcdopMaTopa, HanpuMmep Mpu TOKax KOPOTKOro 3amblkaHus, He npesblwawwme bonee yem B 1,4

pasa ncnblTatesibHble CTaTu4eCKmne Harpysku.

6.2.4 Paboyee nonoxeHne TpaHCHOPMATOPOB B MPOCTPAHCTBE MAOIMKHO OblTb Yyka3aHO B [AOKyMEHTauuu Ha
TpaHcopmMaTopbl KOHKPETHBLIX TUMOB.

6.3 Tpe6oBaHUA K usonsuum

6.3.1 U3onauusa nepBu4HoOn o6MOTKM (NEPBUYHON Lienn) TpaHCHOPMaTOPOB HA HOMUHanbHbIE HanpskeHnst oT 3 go 750 kB
BKMIOYUTENBHO A0MKHa cooTBeTcTBOBaTh TpeboaHnam FOCT 1516.3.

K wmsonauum nepBuvYHOM OOMOTKM (NEPBMYHOM LENM) MACIOHAMOMHEHHbIX TPaHCOPMATOPOB Ha HOMMHanbHOE
HanpsxxeHne 330 kB n Bbiwe no cornacoBaHWio Mexay noTpebuTenem M M3roToBUTENEM [AOMYyCKaeTcs npeabsaBneHue
TpeboBaHMI NO BO3AENCTBUIO CPE3AHHOIO rPO30BOIO M MHOTOKPaTHBIX CPe3aHHbIX UMMYIbCOB.

Msonsumsa nepBmyHON oBMOTKM (MEpBMYHONM Lenu) TpaHcopmaTtopoB Ha HOMUHanbHoe HanpsbkeHue 0,66 kB pormkHa
BblOepXXMBaTb BO3OENCTBME MUCMbITaTeNbHOro HanpsxkeHns 3 kKB wactoton 50 My B TeyeHne 1 MuH.

HononHuTtenbHble TpeboBaHMSA K M30NSALMU TpaHCOPMATOPOB KaTeropuii pasMelleHnss 2 U 5, uMerLLmMx cOOCTBEHHYIO
nepBuYHYI0 OOMOTKY, onpefensieMble KOHAeHcaunen Bnarv (BbiNnageHUeM pochl), U ANIMHA MyTWM YTEYKU BHELUHEW M30Msuum
OOIMKHbI ObITb yKa3aHbl B IOKYMEHTaUUN Ha TpaHCOpMaTopbl KOHKPETHBIX TUMOB.
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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 MexayceKkumoHHasa Wn30onsuMs CeKUMA MEPBUYHBbIX U BTOPUYHBLIX OBMOTOK, MpegHasHadeHHbIX AN M3MEHEeHWUs
KoahuumeHTa TpaHcopmaumm TpaHcOopmMaTopoB, AOMKHa BblAepXmBaTbh B Te4eHne 1 MUH BO3AENCTBME UCNbITaTENbHOMO
HanpsbkeHusa 3 kB yactoTton 50 Iy,

6.3.4 M3onaumsa BTOPUYHbLIX 0OMOTOK TpaHCOpMaTOpOB OTHOCUTENLHO 3a3eMSIEHHbLIX YacTeln, a Anga TpaHcopMaTopoB C
HECKOMbKUMW BTOPUYHBIMM OOMOTKaMM TakKe OTHOCUTENBHO ApYr Apyra, AOMKHa BblAepXMBaTb B Te4eHne 1 MUH BO3dencTBue
ncnbiTatenbHoro HanpsbkeHms 3 kB yactoton 50 M.

6.3.5 Vsonauusa nepBu4HOM OOMOTKM TpaHchopMaTopoB, paboTalowmx npu M3ObITOYHOM OaBMEHUMU rasa, OOfkHa B
o UKP
TeyeHve 45 MVH BblAepXXUBaTb BO3AENCTBUE HaNpshKeHus, paBHoro 1,1 —=, npu n3bbITOYHOM [JaBMEeHUW ra3a, paBHOM HyrHo,

roe pr - Hanbonbluee paboyee HanpsXKeHne.

6.3.6 Jonyckaemoe MakcMMarnbHOE 3HayeHue KaxyLlerocsd 3apsiga HEeOAHOKPATHO BO3HMKAKLWMX YaCTUYHbIX pa3psgoB
M30maumMM NepPBUYHON OBOMOTKM TpaHCOPMaTOpoOB Ha HOMUWHaNbHOe HanpsbkeHne 3 kB w Bbiwe gns TpaHcgopmaTopos,
TpebyoLMX NPOBEPKN YPOBHSA HEOOHOKPATHO BO3HMKAKOLLMX YacTUYHBLIX pa3psigoB no FOCT 1516.3, AOMKHO COOTBETCTBOBATL
npueedeHHbIM B Tabnuue 6.

Tabnuua 6 - 3HayeHue KaxyLlerocs 3apsaa YacTUYHBIX PaspsaoB

HanpspkeHne namepeHus [onyckaemoe MakcumarnbHOe 3Ha4YeHue KaxyLlerocsi 3apsaa HeogHOKpaTHO
XapaKTePUCTUK YaCTUYHbIX BO3HMKAOLLMX YaCTUYHbIX pa3psagos, nKn, ans nsonauum
pa3psgos
YKugkon [[a3oBon Teepaomn
rr 10 10 20
1,1 2P
NE

MpumedaHue - Ma30Basi He pacnpPOCTpaHSETCA Ha TpaHCOPMaTOpbl C BO3AYLUHOW M3onsaumnemn, cBo6oaHo
COO06LLaLLIENCsa C HAPYXXHBIM BO3YXOM.

TaHreHc yrna AOuaneKTPUYecKUX noTepb KOHOEHCATOPHOM OyMaXKHO-MacrnsiHOW  M30NSUUM  NEPBUYHOM  OBMOTKM

UI-[.p

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

-

05Uk Unyp
AnanasoHe HanpshKeHun ot = 0o = He gormkeH npesbiwartb 0,0003.

R

6.3.7 MexayButkoBasi usonsumsi 0OMOTOK TpaHcdopmaTopa AOMmkHa BblaepxuBatb 6e3 npobosi nnu noBpexaeHust B
TeyeHne 1 MUH MHOYKTMPYEMOE B HUX HaMpsbKeHWe Npu NPOTEKaHUW MO MepPBUYHONM OBMOTKE HOMMHANBHOIO TOKa, €cru
aMnNNUTyaa HanpsbkeHUst Mexay BbiBOAaMuM pPa3oMKHYTOW BTOPUMYHOM OOMOTKM He npeBbiwaeT 4,5 kB, nnn Toka MeHbLue
HOMWHANBHOIO, MPU KOTOPOM aMMIUTyAa HaMpsHKeHUs1 Mexay BbiBOAaMU Pa3soOMKHYTOW BTOPUYHON OOMOTKU AOrmkHA ObITb 4,5
KB.

6.3.8 lNpn HopmanbHbIX Knumatmdecknx ycnosuax - no [OCT 15150 3HaveHMe COMpOTUBIEHUA U30MALMM OOMOTOK
TpaHchopmMaToOpoB AOMKHO OblTb HE MeHee:

- 40 MOwm - anga nepBunYHbIX 06MOTOK TpaHCchopMaTOpPOB HAa HOMMHaNbHoe HanpsixxeHne 0,66 kB;

- 1000 MOwm - anst nepBMYHbIX OBMOTOK TpaHCHOPMaTOPOB HA HOMUHaMbHbIE HanpsikeHus 3-35 kB;
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- 3000 MOwm - ons nepBUYHbLIX 0OMOTOK TpaHCOpMaTOPOB Ha HOMUHarbHbIE HanpskeHus 110-220 kB;

- 5000 MOwm - gns nepBUYHBIX 0GMOTOK TpaHCOPMaTOPOB HA HOMUHanbHbIe HanpskeHus 330 kB 1 Bbliwwe;
- 20 MOwm - ang BTOpUYHbIX 0BMOTOK TpaHCHOPMaTOpPOB Ha HOMUHanbHoe HanpsxeHne 0,66 kB;

- 50 MOwm - ans BTOpMYHbIX O6MOTOK TpaHCHOPMaTOPOB HA HOMUHAaMbHbIE HanpsixeHusa 3 kKB 1 Bbilwe.

6.3.9 [uaneKkTpuyeckne nokasatenu KayecTsa Macrna MacroHanofNHeHHbIX TPaHCOpPMaToOpOB AOMKHLI COOTBETCTBOBATL
yKasaHHbIM B Tabnuue 7.

Tabnuua 7 - [anekTpuyeckme nokasaTenu KayecTea macna

lNokasaTenb kadecTBa macna HomunHanbHoe MpenensHO gonycTuMmoe 3HavyeHne
HanpspkeHne nokasaTtens Ka4yecTsa macrna
TpaHcdopmaTopos, KB
Ons 3anvBKu B nocre 3anueku B
TpaHcdopmatop TpaHcdopmaTop
MpobueHoe HanpsikeHne no FTOCT o 15 Bknitou. 30 25
6581, kB, He meHee
o 35 Bkntou. 35 30
110-150 60 55
220-500 65 60
750 70 65
TaHreHc yrna guanekTpnyeckux notepb [o 220 skntou. 1,5 1,7
npu 90°C no MOCT 6581, %, He Bonee
Cs. 220 0,5 0,7

6.4 MeTponorunyeckue xapakTepucTukm

6.4.1 MeTponoruyeckne xapakTepuCTUKM CrnefyeT yCTaHaBnuBaTb AN Cneaylowmux pabovmx YCrnoBUW MPUMEHEHUS]
TpaHchopMaTopoB:

a) HOMMHanbHbIA AManasoH 4YactoT cocTtaBnger oT 99% po 101% HOMWMHANBHOW 4acToTbl ANst TpaHcopmaTopos,
npegHasHayeHHbIX Ans u3MepeHuss M ydveta, U oT 96% po 102% HOMMHanNbHOM YacToTbl ANA TpaHcopMaTopos,
npegHasHavYeHHbIX 4N 3aWuThl;

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

B) 3HaYeHNe BTOPUYHOM Harpy3ku - B COOTBETCTBUM C 6.4.2 1 6.4.3;

r) TeMnepartypa OKpyXawuwlero so3gyxa - B COOTBETCTBUMN C KIMMaTU4ECKUM UCMOJIHEHNEM U KaTeropmeﬁ pa3melleHuns,
€CIT NHOE HEe YKa3aHO B JOKYMEeHTauun Ha Tpchq)opmaTopbl KOHKPETHbLIX TUMNOB;

[) BbICOTa YCTaHOBKM TpaHCOpMaTOpPOB Hag YPOBHEM MOpS - No 6.2.2.

6.4.2 lpepenbl gonyckaemblX MOrPELHOCTEN BTOPUYHbIX OOMOTOK Afsi M3MEPEHUM N yyeTa B paboymx YCroBMsIX
npuMeHeHus no 6.4.1 Npu YCTaHOBMBLLEMCSI PEXMME OOMKHbI COOTBETCTBOBATb 3HAYEHUAM, yKasdaHHbIM B Tabnuue 8.

Tabnuua 8 - MNpeaensl gonyckaeMbliX NOrPELLHOCTEN BTOPUYHBIX OOMOTOK AN N3MepeHui

Knacc MepBuYHBIN TOK, % Mpenen gonyckaemMon NorpeLuHocTn [nana3oH BTOpMYHON
TOYHOCTU HOMWHANbLHOIO Harpy3ku, %
3HayeHus HOMMHANbBHOIO 3Ha4YEeHUS
ToKkoBOW, % yrroBon
! cpag
0,1 5 10,4 15 10,45 25-100
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20 10,2 18 +0,24

100-120 +0,1 15 +0,15

0,2 5 +0,75 130 10,9

20 +0,35 115 +0,45

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

0,5 5 1,5 +90 2,7

20 +0,75 45 +1,35

100-120 10,5 130 10,9

0,58 1 1,5 +90 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 +3,0 +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 OOJKHbI BbIXOAUTb 3a npeaernbl 4oNMyCKaeMbIX obnacTe.

ﬂOI'IyCKaeMbIe obnactu FIOFpeLLIHOCTeI7I Anga pas3fminyHbIX KNnaccoB TOYHOCTU nNpuBeneHbl B NPUITOXeHNUN b.

[na TpaHcghopmaTopoB ¢ knaccom TodHocT oT 0,1 go 1,0 1 HomMuHanbHOM Harpy3kon He Gonee 30 B-A ponyckaetcsa

HWKHWI Npefen BTOPUYHOM Harpy3ku meHee 25% HOMUHaNbHOW, BNAOTb A0 HYMNEeBOW.

B TexHWYeckn 0BOCHOBaHHBLIX Cryyasx AOMYCKAETCsl U3roTOBMEHWEe TPaHCOPMAaTOPOB C HUXHUM NPeaenom BTOPUYHOM
Harpy3ku 6onee 25% HOMUHaNbLHOW.

Mo TpeboBaHMI0 3aKkas4nka AOMYCKAeTCs U3roTOBMeHNe TPaHC(OPMaTOPOB PaCLUMPEHHbIM AManasoHoM NePBUYHOIO Toka

00 150% n 200% HOMMHANBLHOrO NEPBUYHOINO TOKA, NpeAHa3Ha4YeHHbIX AN1S ONMTENbHON paboTbl NPy 3TUX TOKaX.

MMorpelHocT BTOPUYHBIX OOMOTOK ANA WM3MEpEeHWM Takux TpaHcdopmaTopoB [OMmkHbl npu Tokax 150% u 200%
COOTBETCTBOBaTL HOpMaM Tabnuubl 8 ans 120% HOMMHANBLHOIO TOKA.

6.4.3 MNpenensl JonyckaeMbIX MOrPELUHOCTEN BTOPUYHBIX OOMOTOK ANs 3alLMThl B paboymx yCrnoBusix npuMeHeHust no 6.4.1
npv YCTAaHOBUBLLEMCS PEXMME TOKA U HOMUHArNbHOW BTOPUYHON Harpy3ke AOSMKHbI COOTBETCTBOBATh yKasaHHbIM B Tabnuue 9.

Tabnuua 9 - MNpeaensl gonyckaeMbiX NOrPELLHOCTEN BTOPUYHBIX OOMOTOK ANnd 3aLuThl

Knacc ToyHoCTH

Mpepen gonyckaeMo NorpeLHocT

npn HOMMHaNbHOM NeEPBUYHOM TOKE

npwu TOKe HOMUHaNbHOM
npegenbHON KpaTtHOCTH

TokoBOW, % yrrnoBoWn nonHon, %
5P +1 +60 +1,8 cpag 5
10P 3 He HopmupyloT 10
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6.4.4 [lo cornacoBaHuo Mexay I'IOTpe6VITeJ'IeM n wm3rotoeutenem B 3KCI'IJ'IyaTaLI,VIOHHOI7I OOKyMEeHTauunm Ha
TpaHCdJOpMaTOpr OOJDKHbI ObITb YKa3aHbl 3aBUCUMOCTU HOFpeLIJHOCTeI?I OT BNNAKLWNX d:)aKTOpOBZ nepBNYHOIo TOKa, BTOpI/I'-IHOIZ
Harpys3kun, 4actoTbl U TemMnepartypbl. 3aBncumMmocTu FIOFpeLLIHOCTeI7I OT KaXgoro BluAarowero d)aKTopa onpegenarnT npu
HOMUWHalribHOM 3Ha4YeHun BCeX OCTallbHbIX BITUAKOLLNX d)aKTOpOB N C yKa3aHneM TOYHOCTU onpeneneHnd.

6.4.5 [Ons TpaHCCbOpMaTOpOB C OTBETB/IEHNAMU Ha BTOPUYHbIX obmoTKax Knacc TOYHOCTWU, HOMUHanbHas Harpyaska,
HOMWHalbHaaA npeaenbHaa KpaTtHOCTb U HOMWHanbHbIN KOS(.T)(*)MLI,MGHT 6e3onacHocTu I'IpM60pOB AOOJXHbI yCTaHaBnmMBaTbCA AnA
KaXKgoro OTBETBIIEHNA N YKa3blBaTbCA B SKCI'IJ'IyaTaU,MOHHOIZ OOKyMeHTaunmn Ha KOHerTHbIVI T™n Tpch¢)opmaTopa.

6.5 3Ha4yeHUe Toka HaMarHM4YMBaHus

6.5.1 Tok HamarHm4YMBaHUSA BTOPUYHBLIX OOMOTOK A4S U3MEPEHMS, MONYYEHHbIA NPU UCMbITaHMAX N0 9.8 1 BblpaXKeHHbIN B
NpoOLEeHTax 3Ha4YeHus, PaBHOrO MNPOU3BEAEHMI0 HOMWHANBHOTO BTOPUYHOIO TOKA HA HOMWHAmbHbIA  KO3MULMEHT
6e3onacHocTu npubopos, AomkeH ObiTb He MeHee 10%.

6.5.2 Tok HaMarHM4YMBaHWSA BTOPUYHBLIX OOMOTOK ANS 3aluUThbl, MOMYYEHHBIN MPU UCMbITAHUSX NO 9.8 M BblpaXEHHbIN B
npoueHTax 3HayeHusi, PaBHOrO0 HOMWHaNbHOMY TOKY MNpeaerbHOW KpaTHOCTW, He AOMXKeH MpeBblllaTb 3Ha4YeHUW MOSHOW
NMOrpeLLHOCT, YKa3aHHbIX B Tabnuie 9.

6.5.3 [Jonyckaemoe 3Ha4yeHne Toka HaMarHM4YMBaHWUS U COOTBETCTBYIOLLIEE eMy pacHeTHOe 3Ha4YeHMe Hanps>KeHU JOMKHbI
ObITb YCTAHOBMNEHbI NPEANPUATUEM-U3IOTOBUTENEM C y4veToM TpeboBaHui 6.5.1, 6.5.2 n ykasaHbl B 3KChnyaTalMOHHOWN
OOKYMeHTaLmMn Ha KOHKpeTHble TpaHcopMaTopbl.

6.5.4 V3amepeHHble 3HA4YeHMs1 TOKa HamMarHW4MBaHUS BTOPUYHbIX OOMOTOK [OIMKHbI ObITb 3anMcaHbl B MNacrnopT Ha
KOHKPETHbIN TpaHcdopmaTop.

6.6 Tpe6oBaHUA K HarpeBy

6.6.1 lMpyM NPOOOIMKUTENBHOM pPEXMME MpPOTEKaHMs Hambonblmx paboumx NepBUYHBLIX TOKOB (HOMWMHAarbHbIX TOKOB
ONUTENBLHOIO pexmnma) TpaHcdopmaTtopbl (3a MCKMYEHMEM BCTPOEHHLIX, paboTarowmx B TpaHCOpMaTopHOM Macrne) Ha
HOMUWHanbHble HanpsbkeHus cebiwe 0,66 kKB gomkHbl cooTBeTcTBOBaThL TpeboaHusam [OCT 8024, a TpaHcdopmMaTopbl Ha
HOMUHanbHoe HanpsbkeHue 0,66 kB - TpeboBaHmam [OCT 403.

Ons TpaHcopmaTopoB, 3KCMyaTMPYEMbIX MpU TeMnepaTypax OKPYXaloLEero BO3A4yxa, OTNUYAIOLLUXCA OT YKas3aHHbIX
[OCT 15150 n FOCT 15543.1, BepxHee pabodee 3HavyeHWe u/mnu 3PEEKTUBHOE 3HAYEHUE TemnepaTypbl OKpPYXaroLlero
BO3[yXa AOMKHbI ObITb YCTAHOBMEHbI B JOKYMEHTaLMKN Ha TpaHCOpPMaTopbl KOHKPETHBIX TUMOB.

[na BCTPOEHHbIX TpaHCHOPMAaTOpPOB, YCTaHaBNUMBaeMblX B MacrsHble BbIKMAYaTENW, CUNOBble  MachnsHble
TpaHcopmaTopbl, aBToTpaHCOpMaToOpbl UMM PeakTopbl U NOrpyKaembiX B Macno, npegenbHo AOonyCTMMble NpeBbllleHUs
Temnepatypbl Hag Temnepatypor macna (90°C pgna macnsHbix Bblkntoyaternen u 95°C ans CuNoBbIX  MachsiHbIX
TpaHcOpMaTOpPOB, aBTOTPAHCHOPMATOPOB NN PeakTopoB) NPU NPOAOCIHKUTENBHOM PEXMME He OOSMKHbI NpeBbiwaTh:

10°C - ansa o6mMoTOK;
15°C - gna MarHMTONPOBOLOB.

[na BCTPOEHHbIX TpaHCOpPMaTOpPOB Ha HOMWHarbHble nepBuYHble TokM cBbiwe 10000 A npu Temnepartype macna,
oKpyxatoLlero TpaHcdopmatop, Hwke 90°C ans macnsHbiX Bblknodatenen M Hwke 95°C ana CUMOBbIX  MacnsiHbIX
TpaHcopmaTopoB, aBTOTPaHCOPMATOPOB WM PEaKTOPOB  AOMNYCTMMbIE MPEBbLILWEHUS TemnepaTtypbl MoOryT ObiTb
COOTBETCTBEHHO YBENMNYeEHbI, HO He Bonee yem Ha 10°C.

MpeBblleHne TemnepaTypbl 3NIEMEHTOB TPaHCHOPMATOPOB Hag TEMMEPATYpPOn OKpYXKalolen cpedbl He AOIMKHO ObiTb
Gonblue 3Ha4YeHuI, ykasaHHbIX B Tabnuvue 10.

6.6.2 [na TpaHccopmaTopoB, 3KCMyaTUpyeMbIX MpU TeMnepaType OKpyxatollero Bo3gyxa Bbiwe 40°C, ponyckaemble
3Ha4yeHWs1 MpeBbIWEHNS TemnepaTypbl, yka3aHHble B Tabmuue 10, AOMKHbI ObiTb YMEHbLUEHbl Ha Pa3HOCTb Mexay
TemnepaTypow OKpy»XatoLero Bo3ayxa npv akcnnyartaumm u 40°C. Mpu Temnepatype akcnnyataumm Huke 40°C gonyckaemble
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3Ha4YeHNA npesBbllLUEeHNA TeMmnepaTtypbl COOTBETCTBEHHO YBEJITMHMNBAIOTCA.

Tabnuua 10 - MNpeBbllWeHne aneMeHTamMun TpaHcopMaTopoB TeMnepaTypbl OKpyKatoLLen cpeqbl

-B SF&

OnemeHT TpaHcdopmaTopa Knacc MpeBbiweHne MeTtog namepeHuns
HarpeBOCTOMKOCTU MO TemnepaTtypbl nNpu
[OCT 8865 HanbonbLlem paboyem
TOKe N 3dhPEKTUBHOM
TemnepaTtype
OKpYy»XatoLLiero Bosayxa
40°C
MacnsHble TpaHcdopmaTopbl Bce knaccobl Mo TepmomeTpy unu
Tepmonape
- BEPXHUI cror macna 50
- BEpPXHUI crnon macna ang 55 o nameHenunto
repMeTUYHOro UCMOMHEHUS UNu conpoTueneHns o6MoTok
C YCTPOMCTBOM, NOSTHOCTLHO
3almLaLWmMm Macno ot
COMPUKOCHOBEHNSI C
OKpYXaloLLMM BO3QyXOM
- BTOPUYHbIE OBMOTKM 60
- BTOPUYHbIE OOMOTKM Angd Bce knaccbl 65 Mo TepmomeTpy unu
repMeTUYHOro UCMOMNHEHUS Tepmonape
- Apyrve metannuyeckne 65
[eTanu, KOHTaKTMpYoLLmMe C
Macriom
TpaHcdopmaTopbl ¢ TBEPAON Y 45 Mo nameHeHuto
N1 ra3oBoun nsonsaumen COMpPOTUBIIEHNA OOMOTOK
NMOCTOAHHOMY TOKY AMS
0BMOTOK 1 Mo
TepMOMETPY 1nu
Tepmonape ns aetanemn
- BTOPUYHbIE OOMOTKN UMK A 60
MeTannuyeckue geranu,
KOHTaKTUpYoLmne ¢
N30MNALUMOHHBIMW MaTepuanamm
E 75
B 85
F 110
H 135
CoeanHeHune, bonToBoe nnn Mo TepmomeTpy unm
aHanorm4yHoe emy coeivHeHue Tepmonape
6e3 nokpbITUs
- B BO3JYLLHOW cpefe 50
-8 SF; 75
- B Macne 60
C nokpbITeM 13 cepebpa mnu
HUKens
- B BO3yLLHOW cpefe 75
-8 5F; 75
- B Macne 60
C nokpbITEM U3 OroBa
- B BO3yLLHOW cpefe 65
65
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- B Macne 60

BbiBOAbI N3 Meau, antoMmUHUS 1 Mo TepmomeTpy nnu
WX CNNaBoB 1151 COEANHEHMUS C Tepmonape

BHELLUHUMW NPOBOAHMKAMMU:
- 6e3 NoKpbITUSA 50
- C NOKpbITNEM un3 cepebpa, 65
HWKens unu onosa

MpumevaHna

1 - YkasaHHble TpeboBaHUS He pacnpoCTPaHSIOTCA Ha TpaHcopMaTopbl, pa3mellaemMble C BHELUHEWN
CTOPOHbI NOha3HO 3KPaHUPOBAHHbBIX TOKOMPOBOAOB, HO 0Os3aTenbHbl AMs1 BBOAOB, HaxoOsLMXCS BHYTPU
TOKOMPOBOAOB.

2 - BmecTo ahdeKkTUBHON TemnepaTypbl OKpyXXatoLen cpedbl JonycKaeTcs NPUHNUMAaThL BEpXHEE 3HaYeHue
TemnepaTtypbl.

* [pn HanM4MM Ha KOHTaKTHOW MOBEPXHOCTW BHELUHEro NPOBOAHUKA cepebpsaHOro nokpbITUA AoNycTUMoe
npesblilleHne TemnepaTypbl NpUHUMaloT pasHbiM 80°C.

6.6.3 Knaccbl HarpeBOCTONKOCTM M30MALUUN 0BMOTOK CyXmnx TpaHcopMaTopoB AOMKHbI ObITb YKka3aHbl B JOKYMEHTauun Ha
TpaHcopmaTopbl KOHKPETHBIX TUMOB.

6.6.4 Ecnn TpaHccopmaTop, npeaHa3HayYeHHbI And UCnonb3oBaHMs Ha BbicoTe cebiwe 1000 M, nogseprancs
ncnbiTaHMaM Ha BbicoTe MeHee 1000 m, TO npedensl NpeBbiEHNsT TEMMNEpaTypbl, yKkasaHHble B Tabnuue 10, AOmKHbI ObiTb

yMeHbLUeHbl B cooTBeTcTBUM ¢ TOCT 15543.1.

6.6.5 Haubonblwme paboyne nepBUYHbIE TOKM TpaHCOpPMaATOpOB Ha HOMUHanbHble Tokm Ao 10000 A AOMXKHbI
COOTBETCTBOBATb YKka3aHHbIM B Tabnuue 11.

Tabnuua 11 - Hanbonbline pabdodne nepBnYHbIE TOKM TPAaHCHOPMaTOPOB

HanmeHoBaHue 3HaueHune, A
napametpa
HomuHanbeHbIN 1 5 10 15 20 30 40 50 75 80 100 150 | 200
MEPBUYHBIA TOK 1)
HaunbonbLlumnin paboyuit 1 5 10 16 20 32 40 50 80 80 100 | 160 | 200
NepBUYHBIA TOK flx-rp

lpodomxeHue mabnuusi 11

HanmeHoBaHne 3HauyeHue, A
napametpa
HomuHaneHbIN 300 400 500 600 750 800 1000 1200 1500
MEPBUYHBIA TOK 1)
Haun6onbLumit paGouuii 320 400 500 630 800 800 1000 | 1250 | 1600
NepBUYHBLIN TOK flx-rp

OkoHYyaHue mabnuuybsi 11

HanmeHoBaHue 3HadveHue, A
napametpa
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HomuHanbHbI 1600 2000 3000 4000 5000 6000 8000 10000
NEPBUYHBIN TOK ] e
HanbonbLlunii pabounii 1600 2000 3200 4000 5000 6300 8000 10000

NepPBUYHbBIN TOK flrrp

[na TpaHcopmaTopoB ¢ HOMUHANBHBIMW NEPBUYHBIMU TOKaMM, HE YKa3aHHbIMK B Tabnuie 11, HambonbLumim paboymin Tok
JOIKeH BbITb yKa3aH B JOKYMEHTaLMU Ha U3OENUst U NPUBEAEH B 3KCMyaTaunOHHON AOKYMEHTaLuN.

B mMHorogmanasoHHOM TpaHcdopmaTope HanbonbLluMi paboymnini NEPBUYHLIN TOK JOIMKEH COOTBETCTBOBAaTL HanbonbLliemy
UNU HauMeHbLLEMY 3HaYEHMI0 HOMUHAMNBHOrO NEPBUYHOIO TOKa M JOMKeH ObiTb Yka3aH B JOKYMEHTaLun Ha usgenve.

Onsa TpaHcdopmaTopoB, y KOTOpbIX 3(EKTUBHOE 3HaYeHWe TemnepaTypbl OKpyxatowen cpegbl no [OCT 15543.1
npesbiwaet 40°C, 3HavyeHuss HaMbonbLmMx pabounx NepBUYHBIX TOKOB MOrYT OblTb MeHbLUE yKa3aHHbiX B Tabnuue 10 u mnx
crnefyer ycTaHaBNMBaTb B JOKYMEHTALMM Ha TpaHCOpMaTopbl KOHKPETHBIX TUMOB.

Ona TpaHchopmaTopoB Ha HOMWHanNbHbIE NepBuYHble TokM cBbiwe 10000 A, npedHasHayeHHbIX ANS reHepaTopoB WUNn
CVMHXPOHHbIX KOMMNEHCATOPOB, HaNbonNbLINIA pabounii NEPBUYHBIA TOK MOXET ObiTh GOMbLLE UMM MEHbLUE HOMMHAINBHOIO TOKA,

HO He MeHee HanbonbLlero ONNTEeNbHOIO TOKa reHepartopa Ui CUHXpPOHHOIo KoMneHcartopa.

Mo cormacoBaHWio Mexay noTpebuTeneMm M M3roToBuTernem AOMYCKaeTCs KpaTKoBpPeMeHHoe, He Gonee 2 4 B Hepento,
noBblLLEHME NePBUYHOrO Toka Ha 20% No OTHOLLEHUIO K HanbonbLuemy paboyemy nepBrUYHOMY TOKY.

6.7 Tpe6oBaHMSA K CTOMKOCTU NPU TOKaX KOPOTKOro 3aMbiKaHUA

6.7.1 TpaHcopmaTtopbl Ha HanpskeHue cBbllle 0,66 KB O0MmKHbI GbiTb YCTOMUMBBLI K aneKkTpoauHamuyeckomyll u
TEPMMUYECKOMY BO34ENCTBUAM TOKOB KOPOTKOrO 3aMblkaHWsl, NapaMeTpbl KOTOPbIX HE MPEBbLILLAOT YCTAHOBIEHHbIX 3HAYEHWNA:

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

a) TOKa SHeKTpOﬂ,I/IHaMVI"IeCKOI;I CTOMKOCTH l;u nnn ero KpatHocCTu Kﬂ Nno OTHOWEHUKD K amninTtyae HOMWHalribHOro
NepBUYHOIO TOKA,

6) ToKa TePMUYECKON CTOMKOCTW [ WNN ero KpaTHOCTU A7, MO OTHOLUEHMIO K HOMUHANBHOMY NEPBUYHOMY TOKY;
B) BPEMEHM NPOTEKaHUs TOKa £, PABHOTO:

1) 1 unun 3 ¢ - Anga TpaHcOPMaTOPOB HA HOMMHArbHbIE HanpsbkeHus 4o 220 kKB BKNOYNTENBLHO;

2) 1 unu 2 ¢ - gnsa TpaHcopMaTopoB Ha HOMMHarbHbIe HanpsxeHus 330 kB u BbiLLe.
6.7.2 Mexay 3Ha4eHusaMN Iy 1 [ AOMKHO BbITb COBMIOAEHO COOTHOLLIEHME I =& 18- qEIT .

6.7.3 B oOKyMeHTauumn Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB AOMKHbI GbiTb YCTAHOBMNEHbI: 3HAYEHWE ToKa TePMUYECKOi

CTOMKOCTM UIK €ro KpaTHOCTb, BPEMSI MPOTEKaHWsl TOKa, a TakkKe 3HaYeHWe Toka 3MEeKTPOoAMHaMUYECKON CTOMKOCTU MM ero
KpaTHOCTb.

6.8 3HayeHue COonpOTMBIIEHWUS BTOPUYHLIX OOMOTOK MOCTOSIHHOMY TOKY [AOMKHO ObITb YCTAHOBIIEHO M3rOTOBUTENEM U
yKasaHo B 3KCMIyaTauMoHHON AOKYMEHTaLuu.

6.9 Obo3HayYeHne BbLIBOAOB OOMOTOK
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BbiBOAbl NEPBUYHBbIX M BTOPUYHbIX OOMOTOK W BTOPUYHbIE OOMOTKM TpaHcopmaTopoB cnedyer o06o3HavaTb B
COOTBETCTBMU C Tabnuuen 12.

JInHelHble BbIBOABI NEPBUYHOM OOMOTKM, @ Takke COOTBETCTBYHLLUME WM CTOPOHbI LUMHHBIX, BCTPOEHHbIX U PasbeMHbIX
TpaHCHOPMaTOPOB, HE UMEILLIMX COBCTBEHHON NepBUYHON 06MOTKM, o6o3HavarT JIj n JI;.

O603Ha4YeHUss HaHOCAT TakMM 06pa3oM, YTOObI B OOUH M TOT XX€ MOMEHT BPEMEHW BbIBOAbI JI1 , H1 Hn 7] H1 Hn

MMENM OfNHAKOBYIO MOMSIPHOCTb, T.. YTOGkI MPY HanpaBneHUn Toka B nepBuyHoii obmotke ot JI, Hy ... H, « K, ¥,

JI, BTOPMYHbIA TOK MPOXOANI NO BHeLLHel Lienu (npuGopam) ot H; k Ho ...

O603Ha4YeHUs BLINOMHSAOT NPONUCHLIMK ByKBaMn pycckoro andaeuta B codeTaHun ¢ umdppamu. Lindpel pacnonaratoT B
OfiHy CTpoKy ¢ BykBamu (Hanpumep J11) unu B unaexce (Hanpumep JIj ).

Tabnuua 12 - O603Ha4YeHns BbIBOOOB 1 0OMOTOK TpaHCHOpMaToOpoB

O6moTka TpaHchopmaTopa O603HaveHns BbIBOOOB 1 OOMOTOK
MepBu4yHas C oaHon cekumen C HEeCKONbKUMU CeKLUSIMU
n, n, n, My
Hy — nE
BTtopuyHas TpaHcdopmaTop ¢ 0QHON BTOPUYHON 0BMOTKON:
6e3 oTBETBMNEHUN C OTBETBMNEHMAMU
W, M W, W, W,
BTopuyHas TpaHcdopmaTop ¢ HECKOMbKMMM BTOPUYHLIMU OOMOTKaMMU:
0e3 oTBeTBNEHUI C OTBETBMNEHUAMM
L P 21, 2K, M, I, I,

Jonyckaetcs 0603Ha4YeHVe BbIBOAOB 0OMOTOK TpaHC(OpMaTopoB naTnHckumu Gykeamu. B aTom crnyyae B pykoBoacTse Mo
aKcnnyatauum JdorkHa OblTb npuBedeHa cxema, Ha KOTopoW 0603HayeHne BbiBOAOB BbIMOMHAETCA PYCCKUMU U
COOTBETCTBYIOLLMMM NATUHCKUMKN ByKBamW.

6.10 Tpe6oBaHUA K KOHCTPYKLUU

6.10.1 TpeboBaHus K BbIBOAAM

6.10.1.1 KoHTakTHble BbIBOAbI MEPBUYHON OOMOTKM TpaHCOPMATOPOB AOIMKHbI COOTBETCTBOBATb TpeboBaHusm [OCT
10434, a TpaHchopmaTopoB kateropun pasmelleHns 1 no FOCT 15150, Takke TpeboBaHuam [OCT 21242.

6.10.1.2 KoHTakTHble BbIBOAbI BTOPUYHbIX OOMOTOK TpaHCcOpMaToOpOB AOSMKHbI COOTBETCTBOBATL TpeboaHuam [OCT
10434.

6.10.1.3 KoHTaKkTHble BbIBOAbI BTOPWUYHbIX OOMOTOK BCTPOEHHbLIX TPaHCHOPMATOPOB MOryT ObiTb pPacnonoXeHbl B
KOHCTPYKLMMN N30enusi, B KOTOPOe BCTPOEH TpaHcgopmaTop.
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6.10.1.4 KoHcTpykuuel TpaHcopmaTopoB kateropum pasmertenms 1 no FOCT 15150 gomkHa 6biTh obecneyeHa 3awmTa
MecTa nNpucoeanHeHus kabenen K BbIBO4AM BTOPUYHbLIX OOMOTOK OT aTMOCKepHbIX OCafKOB.

6.10.1.5 BbIBOAbLI BTOPUYHBIX OBMOTOK TpaHCOPMaTOPOB ANS U3MEPEHUs U AN yyeTa AOMKHbI 3aKpblBaTbCA KPbILLKOW C
BO3MOXHOCTbIO NNomMbrpoBaHus.

[aHHoe TpeGOBaHMe He pacnpocTpaHAeTCcAa Ha TpaHC(*)OpMaTOpr C BbiIBOAAMM BTOPUYHbIX 0oBMOTOK 13 n30nnMpoBaHHOro
nposoga.

6.10.2 Tpe6oBaHUsA K MacnoHanonHeHHbIM TpaHchopmMaTopam

6.10.2.1 KOHCTpyKuus MacnoHanorHEHHbIX TPaHCOPMaTOPOB AOMKHa obecneyunBaTb UX repMETUYHOCTb. [JOKYMEHTaLmMs
Ha MacnoHanomnHeHHble TpaHcdopMaTopbl AOMKHA codepxaTb TpeboBaHMA MO MpPOBEpPKEe repMETMYHOCTU KOHCTPYKUMW, a
Takke TpeboBaHWs K ra3o- 1 BNaroCoAepXKaHuio 3anMBaeMoro B TpaHccopmaTopbl Macna.

6.10.2.2 MacnoHanonHeHHbIn TpaHcopmaTop AOMKEH UMETb paclUIMpUTeNb, BMECTUMOCTb KOTOPOro obecneuvBaet
NOCTOSIHHOE HanuyMe B HEM Macna npu BCEX pexuMmax paboTbl TpaHcdopmaTtopa B Auana3oHe paboumx Temneparyp.
DYHKLMIO pacLUMpUTENS MOTYT BbINOMHATL BEPXHAS YacTb hapdopoBOM MNOKPLILLIKWA, CUMbGOH UK Apyrne YyCTPOMUCTBA.

6.10.2.3 MacnoHanonHeHHble TpaHcopMaTopbl AOMKHbI MMETb yKasaTenu ypoBHA Macna. OKono ykasaTtens ypoBHS
mMacrna unm Ha Hem JOMKHbl ObiTb HAHECEHbI TPU KOHTPOSbHbLIE YepTbl, COOTBETCTBYIOLLME YPOBHIO Macna B HepaboTtatolleM
TpaHcopmatope npu Temnepatype 20°C, a Takke NpM BEpXHEM U HWXKHEM 3HayeHusix TemnepaTypbl. [onyckaetcs
NPUMEHATb Apyrue yCTPONCTBa KOHTPOMS YPOBHS Macna.

6.10.2.4 B TpaHccopmaTopax ¢ Maccon macrna o 50 Kr gonyckaeTCcs HaHOCWUTb Ha ykasatene ypoOBHSA Macna OfHy
KOHTPOSbHYIO 4YepTy, MO KOTOPOW yCTaHaBMNMBAalT YPOBEHb 3anvMBaemMoro B TpaHccpopmaTop macna npu Temnepatype 20°C.

6.10.2.5 B repmeTunyHbIX TpaHcgopmaTopax cnocobbl KOHTPOMA YPOBHA Macna AOfmKHbI OblTb yKa3aHbl B AOKYMEHTaLum
Ha 3Tu TpaHcdopmMaTopsb!.

6.10.2.6 TpaHcdopmaTopbl ¢ Maccoln macna MmeHee 20 Kr gonyckaeTcs nsrotaBnuBaTb 0e3 ykasaTtenen ypoBHS macra.

6.10.2.7 MacnoHanonHeHHble TpaHcGopMaTOpbl C NepPBUYHbIM HanpsikeHnem 10 kKB u Bbiwe 1 maccoin macna 6onee 10 kr
OOMKHbI ObITb CHabXeHbl apMaTypon Ans 3anvek1, oTbopa npob u crnvea macna.

6.10.2.8 Apmatypy anga orbopa npo6 macrna nNoMeLlaT B HWKHEN YacTu Baka, npu 3TOM AOIMKHO ObITb NPegyCcMOTPEHO
nnaBHOE perynupoBaHune BbITEKAIOLEN CTPYU Macna.

6.10.2.9 MacnoHanonHeHHble TpaHcopMaTopbl C NepBUYHbIM HanpsbkeHneM 110 kB u Bbilwe O0mkHbI ObITb 060pYyAOBaHbI
3alUNTON, NPeaoXpaHsIoLLEN MACO OT HENOCPEACTBEHHOIO CONPUKOCHOBEHNS C OKPYXXatoLLUM BO34YXOM.

6.10.2.10 MeTtannuyeckne NOBEPXHOCTU BHYTpPU Baka MnM paclmputens MacnsiHoro TpaHcdopMaTtopa AOMKHbl MMETb
MacnocTorKoe NOKpbITUE, 3allumLialollee Macno OT COMPUKOCHOBEHWUS C HAMU U He OKasblBalolllee BPEAHOro BO3AENCTBUS Ha

mMacno.

,D,OI'IyCKaeTCﬂ He 3aluulatb NOKpbITUEM TOpLEBbIE MOBEPXHOCTU MaArHMTOnNpoBOoAOB W MOBEPXHOCTWU MaTtepuanoB, He
OKa3blBatoLLMX aKTMBHOMO KatanmTn4yeckoro BO3gencTBms Ha Mmacro.

6.10.2.11 Mapky macna ykasblBaloT B JOKYMEHTaLMM Ha TPaHCOpPMaTopbl KOHKPETHbLIX TUMOB.

6.10.2.12 [Ina TpaHcdopmaTopoB knacca HanpsbkeHus 330 kB 1 Bbile ¢ KOHOEHCATOPHON ByMaXKHO-MaCNSAHOW U3onsaunen
OOIDKEH MpeaycMaTpuBaTbCsl BbIBOA ANl MOAKIHOYEHUS YCTPOWCTBA KOHTPOMS U3OMSALMOHHBIX XapakTePUCTUK noa pabounm
HanpshKeHnemM.

6.10.3 Tpe6oBaHMs K ra30HaNONIHEHHbIM TpaHcdopmaTopam

6.10.3.1 KoHCTpyKuus rasoHanofiHeHHbIX TpaHCOpPMaTopoB [AOMKHA MMETb 3aluMTy OT Ype3MepHOro yBenuveHus
JaBneHuns rasa.
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6.10.3.2 KoHCTpyKUUS ra3oHanorHeHHbIX TpaHCopMaTopoB AOMMKHaA obecneunBaTtb yYTeUYKy Macchl rasa He 6onee 0,5% B
rogd,.

Heobxognumo obecneunTb HanMume apmatypbl B HWXHEN YacTu TpaHcdopmaTopa Ana 6e30nacHOro nonosiHeHNS CUCTEM
rasomMm BO BpeMsi 3KChnyatauuu.

Mpu aKcTpeManbHbIX TemnepaTypax gonyckaTca 6onee BbICOKME NokasaTeny MHTEHCUBHOCTU YTeYKU (eCnv UCTIbITaHWs C
UCMOSb30BaHMEM [aHHbIX TeMNepaTyp ykasdaHbl B COOTBETCTBYIOLLEN AOKYMEHTaLMK), NPY YCIIOBUM YTO MHTEHCUBHOCTb YTEYKM
npv HopMarnbHOM TemnepaType oKpyKatoLlen cpeabl BO3BpaLlaeTcsl K 3Ha4eHUIo, He NpeBbiluatowemMy HoOpMMpyeMoe Bhilue.

MarotoBuTenb [OOMKeH ykasbliBaTb Tum, TpebyemMoe KOMWYecTBO, KayecTBO M MNIOTHOCTb rasa, MoAasiexallero
1CMosb30BaHMIO B TpaHcdopmartope.

6.10.3.3 MakcumanbHO JonycTMMOe cofdepXaHue BrarM B rasoHanofiHeHHbIX TpaHcdopmaTtopax, Npu HOMUHAabHOWM
NMOTHOCTU AOIMKHO ObITb TakMM, YTODbI TOUYKa pPOCkl HE NpeBbiana oTMeTKy MuHyc 5°C npu Temnepatype namepenus 20°C.
Ons gopyrux TeMmnepaTyp N3MepeHUs1 BbIMOMHSIIOT COOTBETCTBYIOLLYHO KOPPEKLMIO.

6.10.3.4 asoHanonHeHHble TpaHcdopMaTopbl, ANsl KOTOPbIX 3HA4YeHWe MUHMManbHoro paboyero gaeneHus 6Gonee 0,2
MMa, [omkHbl ObITb OCHALLEeHbl YCTPOWCTBOM KOHTPOMNS AaBMeHUs WNM  NNOTHOCTM rasa, npegynpexgaroLimm
3KCMyaTaLMOHHbIA NepcoHan ob yTeuke rasa.

YcTponcTBa KOHTPONS AaBMNeHUs UK NAIOTHOCTM rasda MoryT NOCTaBNsiTbCS OTAEMNbHO UMMM B KOMMMEKTE ¢ 060pya0oBaHNEM.

6.10.4 3azemneHue

6.10.4.1 TpaHcdopmaTopbl OOMKHBI MMETb KOHTAKTHYH MAOWaaKy ANs NPUCOEAMHEHUS 3a3eMISIOLWEro NpoOBOAHMKA U

3a3eMnAWMA  3aknm B cooTBeTcTBMM € Tpebosanmsmn [TOCT 21130 m [OCT 12.2.007.3. 3asemnsiowimve 3axumbl
TpaHcgopmaTopoB ncnonHeHun T n O gomkHbI Takke cooTBeTCTBOBaThL TpebosaHnsam FOCT 15963.

TpeboBaHMA HACTOSILLEro NyHKTa HEe PacnpOCTPaHSIOTCS Ha BCTPOEHHbIE TpaHCdOpMaTopbl, TPAHCHOPMATOPbI C KOPMYCOM
M3 InUTOM CMOMbl WNW nnacTMaccbl, ©GeckopnycHble TpaHcOpPMAaTopbl, HE WMelLWMne noanexawux 3aseMreHuto
MeTanM4ecknx YacTem, a Takke Ha TpaHcopmMaTopsbl, He noanexaiime 3asemnenHumto cornacHo FOCT 12.2.007.0.

6.10.4.2 Okono 3a3eMnsoLIEero 3axumMa AomKeH OblTb HaHeceH 3Hak 3aseMneHus no FOCT 21130. Cnocob HaHeceHus
3HaKa 3a3eMIieHns JormkeH obecneynBaTb ero AONMroBEYHOCTb Y CTOMKOCTb K aTMOCHEPHBIM BO3OENCTBUSIM.

6.10.4.3 ToBepxHOCTb NNoLaaKM 3asemrnsowero 3axuma (6obbillka, NPUNMB) OOMKHA COOTBETCTBOBATH TpeboBaHMAM
[OCT 21130.

MpumevaHue - [ins manorabaputHbIX TPAHCHOPMATOPOB C NEPBUYHBLIM HanpsikeHnem o 660 B ponyckaeTcs yMeHblUaTb
nnowiagky 3asemMneHms 4o pasMepoB, NO3BONSAIOLLMX HAOEXKHO COEAUHATb MX C 3a3eMIISIOLLEN XUNOoN AMaMeTpoM He MeHee 2

MM.

6.10.5 MNMprMeHsieMble B KOHCTPYKLMKN TpaHCHOPMaTOPOB MaTepuansl OMMKHbI obecnevmBaTth BbINONIHEHWE TpeboBaHUIM No
B3PbIBO- U MN0XXapobe3onacHOCTH.

6.10.6 TpeboBaHUSA K 3alnTe OT BHYTPEHHEro AyroBoro KOPOTKOro 3amMmblKaHUA

[HaHHble TpeGoBaHNA NMPUMEHVMbI K MacrsiHbIM W ra3oHanofIHEHHbIM TpaHcopMaTopamM knacca Hanpsbkenust 110 kB u
BblLe, AN KOTOPbIX AOMNOSTHUTENBHO YKa3blBalOT KIacc M CTENEeHb 3alUMTbl OT BHYTPEHHEro AyroBoro 3amblKaHusI.

[aHHoe ncnbiTaHne noareepXxaaet cooTeBeTCcTBne 3agaHHOMY YPOBHIO 6e3onacHoCTW.
TpaHC(bopmaTop OO0JKeH BblAepXXMBaTb BHYTPEHHIOK AYyry 3a4aHHOro Toka un 3a4aHHON NpPOAOIKUTENbHOCTW.

Tpe6yema;| npoOOIKNTENTIbHOCTb AYroBOro 3aMblKaHNA YKa3aHa B Ta6n|/|u,e 13.
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Ta6n|/|u,a 13 - npO,D,OJ'I)KI/ITeJ'IbHOCTb AYyroBoro 3amMblKaHUA N SKCNJ1yaTalMOHHbIE XapaKTepPUCTUKU

CpenHekBagpatunyHoe | CteneHb Mpogomku- 3awmTa oT BHYTPEHHEro 3awmTa oT BHYTPEHHErO
3HayeHue Toka 3alWunThbI TENbHOCTb OYroBOro 3amMblkaHus knacc | | oyroBoro 3amelkaHus! Kracc
BHYTPEHHEro AyroBoro OyroBoro Il
3aMblKkaHust, KA 3aMblKaHWns, C
<40 1 0,2 [onyckaeTcs paspbiB Kopriyca | HeT BHELLHUX pa3pyLUEHUN,
1 BO3ropaHue, Ho BCe Kpome cpabaTbiBaHUs
OTOENMBLLMECS YacTu AOIMKHbI | yCTponcTBa cbpoca
HaxoauTbCsa B Nnpefenax AaBneHus
ponyckaemon obnactu
2 0,5 HeT pacnaga Ha 4YacTtu
(monyckaeTcsa npoxor unm
BO3ropaHue)
=40 1 0,1 HeT BHewWHNX paspyLleHun,
Kpome cpabaTbiBaHUs
ycTponcTaa copoca
OaBneHus
2 0,3 HeTt pacnaga Ha 4YacTu
(monyckaeTcs npoxor unm
BO3ropaHue)

ypOBHVI 3HaYeHUn ToKa BHYTPEHHEro AyroBoro 3ambliKkaHMA W NpoAOIKUTENIbHOCTU €ro npoTekaHuAa npu UcnblTaHUAX
nognexart cornacoBaHUo Mexay U3rotoesuTenem mn I'IOTpe6VITeJ'IeM.

6.10.7 Y TpaHcdopmaTopoB kaTeropun pasmellerHms 1 no FOCT 15150 anuHa nyTu yTeykn BHelwwHen nsonauumn no FOCT
9920 gomkHa bbITb YCTAaHOBIEHA B AOKYMEHTALMN Ha TpaHCcopMaTopbl KOHKPETHLIX TUMOB.

Y TpaHcdopmaTtopoB kateropuii pasmelteHns 2 u 5 no FOCT 15150 AnuHa nyTu yTEYKM BHELLIHEN U30MnsumMmM C yY4eTOM
BbINaeHUs POCbl U UHES OOMKHA ObITb YCTAaHOBMNEHA B OKYMEHTAUUN Ha TpaHC(OpMaTOpbl KOHKPETHBIX TUMOB.

6.10.8 Ha TpaHccopmaTtopax, KOHCTPYKUMEN KOTOPbIX NMpegycMOTpeHa pas3bopka, AOMKHO ObliTb MECTO Ansl HaHeceHUs
noBepuTENbHOro krnenma mnu nromobl. Knerimo mnu nnomba OomkHbl NPensaTcTBOBaTb pa3bopke TpaHcdopmaTopa 6e3 mnx
HapyLlueHus.

6.10.9 TpaHccopmaTopbl ¢ mMaccon 6onee 20 Kr OOMKHbI MMeTb ycTpoictBo no [OCT 12.2.007.0 ans nogbema,
onyckaHusi U ygepXaHusi Mx Ha Becy. [1py HEBO3MOXHOCTM KOHCTPYKTMBHOIO BbIMOSIHEHMST TakuMX MPUCNOCOONEHMn B
PYKOBOACTBE MO 3KCMyaTaumm crieqyeT ykasbiBaTb MeCcTa 3axBata TpaHcdopmMaTopa npu TakenaxHblx paboTax.

6.10.10 MeTannuyeckne 4yactTu TpaHcopmaTopa, NOABEPXKEHHbIE KOPPO3UW MOA4 BO3AEWCTBMEM  KIMMaTUYECKMX
(haKTOPOB BHELLUHEW Cpeabl, AOMKHbI UMETh 3aLUMTHOE MOKPbLITHE.

6.11 TpeboBaHNA K HABEXKHOCTHU

6.11.1 B OOKyMEHTaLMM Ha TpaHCGOopMaTOpbl KOHKPETHLIX TUMOB CNeAyeT YCTaHaBNMBaTh CPEAHIO HapaboTKy A0 OTKasa
B cooTtBeTcTBUM ¢ [OCT 27.003.

6.11.2 CpegHuii cpok cnyx6bl TpaHcdopmaTtopoB He meHee 30 ner.

6.11.3 B pokymeHTaummM Ha TpaHCHOPMATOPbl KOHKPETHBIX TUMOB [OMKHbl OblTb YCTaHOBMNEHblI TpeboBaHus K
PEMOHTOMPUIOAHOCTN.

6.12 KomnnekTHocTb

6.12.1 KoMmnnekTHOCTb TpaHcdopMaTopa AOMmKHa ObITb YCTaHOBMNEHa B JOKYMEHTauMu Ha TpaHcopmaTopbl KOHKPETHLIX
TUMNOB.
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6.12.2 K TpaHcdopmaTopam npunararT aKcnnyaTaumoHHyo aokymeHTtaumio no [OCT 2.601: nacnopT, pyKkoBOACTBO MO
akcnnyataumu, segomoctu UMM (npu Hanu4mm).

Ina TpaHccopMaTopoB Ha HOMMHanbHOe HanpsbikeHve Ao 10 kB, Mo cornacoBaHWO MeXAy W3roTOBUTENIEM U
noTpebuTenem, NacnopT MOXET OblTb 3aMEHEH 3TUKETKOM.

Ona TpaHcopmaTopoB Ha HanpsbkeHne 0,66 kKB HomeHknatypa aKkchnfyaTauuMoHHOW [OOKYMEHTaLMM MOXeT ObiTb
coKpalleHa 1 fomkHa ObITb yCTaHOBMEHA B JOKYMEHTALUMN Ha TpaHCHOpPMaTOpbl KOHKPETHBIX TUMOB.

6.13 MapkupoBka

6.13.1 Kaxgpbih TpaHcdopmaTop AOIMKEH UMETb TabnnyKy (Tabnuyku), Ha KOTOPOW AOMKHbLI ObITb YKa3aHbl:

a) TOBaPHbI 3HAK UNN HaMMeHOoBaHWe NpeanpuUATUA-U3roToBUTENS;

6) HaumeHoBaHue "TpaHcdopmaTop Toka";

B) TMN TpaHcdopMaTopa U KIMMaTu4eckoe UCMOMNHEHUE;

r) NOpsiAKOBLIA HOMEP MO CUCTEME HYMepauuy NPeanpUsaTUSi-N3roToBUTENS;

) HOMUHarnbHoe HanpsixeHue, KB (kpome BCTPOEHHbIX TpaHCopMaTopoB);

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

X) HOMEep BTOPUYHON OBMOTKK (TONBbKO ANst TpaHCHOpPMaTopoB € ABYMS Unn Bonee BTOPUYHLIMU OOMOTKaMK);

1) HOMWMHAINbHBIN KO3(PULUMEHT TpaHcdopmauum oBMOTOK (B BMOE OTHOLUEHUSI HOMUHANbHbIX TOKOB: MEPBUYHOMO U
BTOPUYHOrO);

K) Kracc TOYHOCTU A BTOPUYHBIX OGMOTOK cornacHo 6.4. [Ins BTOpUYHbIX 06MOTOK, NpeAHas3HauYeHHbIX Ans U3MepeHuii u
3aWunThl, CreayeT ykasbiBaTb 06a HOMUHAmNbHbIX Kracca TOYHOCTH;

n) HOMUHanbHbIA KoapduLmeHT GesonacHocT npuGopoB K g, .. (ANs BTOPUYHLIX OGMOTOK, MpefHasHaYeHHbIX Ans

n3MepeHns 1 Ans yyeta). [ins TpaHchopMaTopoB Ha HOMWHanNLHoE HanpsbkeHue 0,66 kB gonyckaetcst E gy, He ykasbigats,
€CIn OHW NpMBedeHbl B PYKOBOACTBE MO 3KCNyaTauuu;

M) 3Ha4YeHne HOMWHAaNLHON NPeAenbHOR KpaTHOCTU Ky (ANs BTOPUYHBIX 0BMOTOK, NPpeaHasHaYeHHbIX AN 3aluMTbl).

[ins TpaHcgopmaTopoB Ha HOMWHarbHoe HanpsbkeHue 0,66 kB gonyckaetca K., He yKasblBaTb, €CNM OHW NpuUBEdeHbl B

pYyKOBOACTBE MO 3KchfyaTauuu,
H) HOMUHarnbHas BTOpU4Has Harpyska, B-A;

0) Macca TpaHcdopmaTtopa, Kr (Tonbko And TpaHcdopmaTtopoB maccor OT 10 kr U Bblle, TPaHCNOPTUPYEMbIX B
Hepa3obpaHHOM BMAE);

n) ob6o3HayeHne JOKYMeHTa Ha TpaHcopMaTopbl KOHKPETHBLIX TUMOB UK 0603HaYeHne HacTosLero CTaHaapTa;
p) roa Bbinycka (Ha TpaHcdopmaTopax, NnpegHasHayYeHHbIX Ans 9KCnopTa, He yKasbiBatoT).
MpumedaHna

1 [lonyckaeTcss HAHOCUTb NMePeYUCTIeHHblE AaHHble Ha OAHY MIN HECKOMbKO Tabnuyek, a Takke YacTUYHO WIN MONMHOCTbLIO
Ha aneMeHTbl KOHCTPYKLMM TpaHcgopMaTopa.
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2 lMpu HepocTaTke MecTa Ha Tabnuyke OOMYCKaeTCsl AaHHble MO MepedyncneHusiM ), €), u) 0) HaHoCUTb 0e3 ykaszaHus
HaumeHoBaHusA napameTpa (Hanpumep 6 kB, 50 I'y), npu 3TOM JaHHbIE NO NEPEYUCNEHNSM K) H) HAHOCAT B COYETaHUU U
nocregoBaTtenbHOCTU cornacHo cnegywowmm npumepam: 30 B-A 5P 10 (HomuHanbHas BTopuyHasa Harpy3ka 30 B-A,
HOMUWHanbHbLIN Knacc TovyHocTM 5P, HomuHanbHas npegenbHas kpatHocTb 10); 20 B-A 0,5 10 (HOMMHanbHas BTOpUYHast
Harpyska 20 B-A, HoMuHanbHbIN knacc To4HocTH 0,5, HOMUHanNbLHBIN Ko durumueHT 6esonacHocTn npubopos 10).

3 ,D,OI'IyCKaeTCFI, KpOoMe faHHbIX, YKa3aHHbIX B HAaCcToALWlEM NyHKTE, HAHOCUTb Ha TaﬁJ'IMHKy AONOJTHUTENbBbHYO VIH(*)OpMaLI,MIO
B COOTBETCTBUU C ﬂOKyMeHTaLlMeVI Ha TpaHC(bOpMaTOpbl KOHKPETHbIX TUMNOB.

4 TpaHcdopmaTopbl C pacCLUMPEHHBIM AUana3oHOM MEPBUYHONO Toka No 6.4.2 OOmKkHbl MmeTb 0603HaveHne "pacu.” ¢
yKasaHuem, 0O KaKoro Toka paclumpeH guanasoH - 4o 150 nnm 200%.

[nsa TpaHcopmMaTopoB C HECKONMLKMMI BTOPUYHLIMKM OOMOTKaMU UN C OTBETBIIEHMSIMW HA BTOPUYHBLIX OOMOTKaxX AaHHble
no nepevmcneHunsam um)-H) 6.13.1 ykasbiBatoT 1151 K&XA0N BTOPUHHON OOMOTKU U KaXJ0ro OTBETBIEHNS.

[na BCTPOEHHbIX TpaHcoOpMaTopoB, MpPEeAHA3HAYEHHbIX AN MCNOMb30BaHUSA BHYTPU AOpPYroro usgenusi, Tabnunyky
(Tabnnykmn) Cc TEXHUYECKUMW AaHHBIMK CriedyeT NoMeLLaTh Ha KOopryce 3Toro u3genus, a Ha camux TpaHcdopmaropax cnegyet
yKa3blBaTh:

- TUMN BCTPOEHHOIO TpaHcdopmaTopa;

- HOMUWHanbHbIN KO3 MPUUUEHT TpaHcopmMauuy (MpU HanUuUM OTBETBMEHUA YKasblBalOT HanbonbLniA KO3MAMULMEHT
TpaHcdhopmauun);

- MOPSAAKOBLIV HOMEP MO CUCTEME HyMepaLMn NPeanpuUsSTUS-M3roTOBUTENS.
6.13.2 YacTtn TpaHchopmMaTopoB, TPAHCMOPTUPYEMbIX B pa3obpaHHOM BuAae, AOSMKHbI MIMETb MapKUPOBKY, 06GneryaroLLyto
cbopky TpaHcopmMaTopoB Ha MecTe MoHTaxa. Buabl M cnocobbl HaHECEeHUSI MapKUMPOBKU [AOIMKHbI OblTb yKa3aHbl B

3KCNIyaTaLNoHHON OOKYMEHTaLWN.

6.13.3 Cnocob HaHeceHMs1 MapKMPOBKWN Ha TabrmykK, a Takke cnocod MapkMpoBaHUS BbIBOAOB 0OMOTOK (CM. 6.9) LOMmKHbI
obecneynBaTh YETKOCTb HAANUCEN B TEYEHME BCErO BPEMEHM IKCMyaTaumm TpaHchopmaropa.

6.13.4 MapkupoBka TpaHcrnopTHow Tapbl - no FTOCT 14192.

6.14 YnakoBka

6.14.1 Bce HeokpalleHHble MeTannuMyeckne 4actu TpaHcopmaTtopa (BkNYas 3anacHble 4acTu, MpU UX Hanuuum),
NnoaBEpPXKEeHHble BO3AEWCTBUIO BHELLHEW cpedbl B MNpoLecce TPaHCMOPTUPOBaAHUS W XpaHEHUsi, OOIMKHbl ObITb

3aKOHCepPBMpPOBaHbI C NOMOLLbIK CMa30K Ui ApyrmmMm HageXXHbiM cnocobom Ha CPOK XpaHEHNA HE MeHee TpeX NeT.

6.14.2 YnakoBka [ofmkHa obecneynmBaTb COXPaHHOCTb TpaHCOPMAaTOPOB NPW MX TpaHCMOpTUpOBaHUW. Bua ynakoBku
AOIKeH OblTb MPefyCMOTPEH B IOKYMEHTaLMM Ha TpaHCOPMaTopbl KOHKPETHBIX TUMOB.

6.15 Tpe6oBaHMsA NO 3KONOrMM

6.15.1 TpeboBaHMs K HanPsXXeHWIO pagMonomMex nNpeabaBnsaTca Ans TpaHcopmaTopoB knacca HanpsxeHusa 110 kB un
BbILLE.

HanpsixeHne paguonomex He AoMmMKHO npesbiwats 2500 mkB npu 1,1 UH_pf«.ﬁ .

6.15.2 NarotoButens OOmKeH NpegocTaBnsTb MHOpMaLMO O MoObIX BNUAHMAX TpaHcopmaTopa Ha NPUpPOOHYK cpeny
BO BPEMS €0 3KCMnyartaumm, a Takke 0 JEMOHTaXe 1 yTunusauum odopyaoBaHus.

7 TPEBOBAHUA BE3OMNACHOCTHU
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7.1 TpeboBaHusa 6e30nacHOCTM K KOHCTPYKUUK TpaHcdopmatopos - no FOCT 12.2.007.0 n [OCT 12.2.007.3.

7.2 TpeboBaHusa 6e3onacHOCTM Npu UCnbITaHMsX TpaHcdopmaTtopos - no FOCT 8.217 n FOCT 12.3.019.

7.3 PekomeHayemas MUHUManNbHas cTeneHb 3allmThbl KOPMycoB TpaHCOopMaToOpOB, UCNOMNb3YyeMbIX AN YCTaHOBKN BHYTPU
nomeuleHus - IP 20 no TOCT 14254.

[aHHoe TpeboBaHMe He pacnpoCTpaHsEeTCs Ha YCTAHOBKW, B KOTOPbIX OOCMYXXMBAMOLWMA NEPCOHAN He MOXET MOMy4YnTb
AOCTyn K TpaHcdopmaTopy 6e3 npeaBapuUTENnbHOIO CHATUS HanpsKeHUst ¢ TpaHcdopMaTopa M MPUHATUS COOTBETCTBYOLLMX
mep ©e3onacHocTu (Hanpumep, GIOKMPOBKM, BbIMOMHEHUSA OCOOLIX MHCTPYKLUMI MO 3Kcnnyatauuum u T.n.). B Takom cnydae
AOKYMEHTaLUUsi Ha u3genve JoSmkKHa coaepXaTb YETKME YKkazaHUs 0 HeO6GX0ANMMOCTU NPUHATUSI AaHHbIX Mep.

PekomeHoyemasi MUHUManbHas CTEMeHb 3alMTbl KOPMycoB TpaHCOpMaTopoB HapyXHoW ycTaHoBku - 1IP44 no [OCT
14254.

8 MPABUIA NMPUEMKU

8.1 [ns npoBepkuM COOTBETCTBUSA TpaHcopmaTopoB TpeboBaHMAM HACTOSALWEro CcraHgapTa W OOKYMEHTauun Ha
TpaHcOopMaTopbl KOHKPETHbIX TUMOB creayeT NPOBOAMTL UCTIbITAHUS:

- ANs yTBEPXOEeHUs TUNa;

KBan I/ICbVI KauWOHHbIE;

npuemMo-caaToYHbIe;

nepuoanyeckue;

TUNOBbIE.

8.2 O6beM ucnbITaHWI U NPOBEPOK, B 3aBUCUMOCTM OT KOHCTPYKTUBHbLIX OCOBEHHOCTEN M HasHadeHusa TpaHcopmaTopa,
cneayer BblOGnpaTb no Tabnuue 14 n yctaHaBnmBaTb B LOKYMEHTALUN Ha TpaHCEHOPMATOPbl KOHKPETHBLIX TUMOB.

VcnbiTaHns TpaHcopMaTopoB, npedHasHavyeHHbIX Ans pabotbl npy 4vactotax 50 m 60 Iy, Ha COOTBETCTBME BCEM
TpeboBaHMAM HacCTosLEero cTaHgapTa npoBogAaT npu yactote 50 U, 4TO ykasbiBaloT B nacnoprte. [Npu 3TOM pesynbrathbl
MCnbITaHMN TpaHcopMaTopoB, NpeaHasHa4YeHHbIX Ans paboTbl npu vactote 60 U, HE KOPPEKTUPYIOT, KPOMe pe3ynbraToB
UCMbITAHW Ha HarpeB NpW NPOAOCIKMTENLHOM pexume paboTbl U HA CTOMKOCTb K TOKaM KOPOTKOIMO 3aMblKaHUsl, KOTOpble
cnepnyet oueHuBaTb € yyetom 9.9.7 1 9.10.3 COOTBETCTBEHHO.

Tabnuua 14 - O6beM NCMbITAHUA U NPOBEPOK

HanmeHoBaHue ncnbiTaHmna HeobxoguMocTb NpoBeAeHNst UCMbITaHUI MyHKT HacTosLWero
N NPOBEPKM cTaHgapTta
ans KBanmdgu- npmnemo- nepuviogn- | TexHunyeckune MeTtoabl
YTBEPXKOEHUA | KAUMOHHbBIX | CAATOYHbIX YECKnX TpeboBaHus KOHTpOns

TMna

1 MNMpoBepka Ha + + + + 6.1;6.9; 9.1

COOTBETCTBME 6.12.2

TpeboBaHMaM cbOpOYHOro

yepTexa

2 UcnbiTaHne - + + + 6.3.1 9.2.1

ANEeKTPUYECKON NPOYHOCTH
N30MNALMM NEPBUYHON
OOMOTKM OQHOMMUHYTHbIM
HanpspkeHnem
NPOMBILLITEHHOW YacTOThl

3 WcnbiTaHne nsonayum - + - - 6.3.1 9.2.1
nepBuYHON 0BMOTKM
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HanpsxeHMeM rpo3oBoro
umnynsca )

4 UcnbiTaHne - + - + 6.3.1 9.21
3MNEKTPUYECKOM NPOYHOCTH
n3onsumm
TpaHcdopMaTopoB ¢
HOMWHasbHbLIM
HanpsxeHnem 330 kB n
BblLLE HanpsiXeHnem
KOMMYTaLIMOHHOIO
umnynbsca

5 VcnbiTaHne BHYTpPEHHeN - @) - - 6.3.1 9.21
N30nsumMm NepBUYHON
0OMOTKM Ha CTOMKOCTb K
Tennosomy npoboto

6 MNpoBepka ANUHbI NyTK - + - - 6.3.1;6.3.2 9.2.2
yTEYKH

7 VicnbiTaHne - + + + 6.3.3 9.2.3
MeXOyCeKLMOHHON
nsonsaumum
CEKLMOHUPOBAHHbIX
0OMOTOK

8 VcnbiTaHne nsonayum - + - + 6.3.5 9.2.1
nepBUYHON OOMOTKM
rasoHamnonHeHHbIX
TpaHcdhopmMaTopoB Npu
OCTaTO4YHOM JaBreHun
rasa, paBHOM Hyrt0

9 UcnbiTaHusa - + + + 6.3.4 9.24
ANEKTPUYECKON NPOYHOCTH
N30nsALUM BTOPUYHBIX
0OMOTOK OQHOMUHYTHBIM
HanpsHxeHnem
NPOMBbILLITEHHON YacTOoThbl
10 NamepeHne ypoBHS - + + + 6.3.6 9.2.5
YaCTUYHbIX Pa3psaoB
TpaHcdopMaTopoB ¢
YPOBHEM M3onaumm "a" no
[OCT 1516.3

11 UcnbiTaHne - + + + 6.3.7 9.2.6
MEeXOYyBUTKOBOW M30MaLum

12 NamepeHne - + 0] + 6.3.8 9.3
COMPOTMBEHMS U30MNSALMK
0o6MOTOK

13 UcnbiTaHne npobbl
mMacna MacnsHbix

TpaHcopmaTopoB:

14 Onpepgenexne - + + + 6.3.9 94
NPOBUBHOIO HaNpsXKeHus

15 Onpegenexve TaHreHca - + + + 6.3.6;6.3.9 9.25;94

yrna AnanekTpuyecknx
noTtepb macna
TpaHcdopmaTopoB Knacca
HanpskeHnsa 110 kB u
BblLLE
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16 OnpegeneHuve Bnaro- n
rasocogepxaHus,
Xpomartorpaguyeckuin
aHanua

6.10.5

9.4

17 MNpoBepka NonsapHOCTH

6.9

9.5

18 OnpegeneHune TOKOBbIX
W YIMOBbIX MOrPELUHOCTEN

6.4.2

9.5

19 lNpoBepka npeaenbHoOn
KpaTHOCTU (onpegeneHne
NOSIHOM NOrPELLUHOCTHN)
BTOPUYHBLIX OBMOTOK ANsi
3aWuTbI

5.1;6.4.3

9.6

20 MNpoeepka
KoadhbdmumeHTa
BesonacHocTn npubopos
BTOPUYHbLIX OOMOTOK 451
namepeHni

5.1

9.6

21 Onpegenexne
KONUYECTBEHHON YTEYKM
rasa rasoHarnonHeHHbIX
TpaHcdopmaTopoB

6.10.3.2

9.7

22 OnpegeneHune Toka
HamarHM4MBaHus
BTOPUYHbLIX 0BMOTOK

6.5

9.8

23 NcnbiTaHue Ha Harpes
npw NPOSOMKUTENBHOM
pexvmMe padoThbl

6.6

9.9

24 VicnbiTaHue Ha
CTOMKOCTb K TOKam
KOPOTKOrO 3amblKaHus
(ncnbiTaHns Ha
3ANEeKTPOANHAMUYECKYIO 1
TEPMUYECKYIO CTONKOCTb)

6.7

9.10

25 NamepeHnue
COMNPOTUBIEHNS BTOPUYHBIX
0BMOTOK NOCTOSAHHOMY TOKY

6.8

9.11

26 VcnbiTaHne
MacCrnoHanoSTHEHHbIX
TpaHcdhopMaTopoB Ha
repMeTUYHOCTb

6.10.5

9.12

27 NcnbiTaHusa Ha
YCTOMYMBOCTb K
BO3ENCTBUIO
KNumMaTnyecknx haktopos
BHeLLHen cpeapl

6.2.1

9.13

28 VcnbiTaHna Ha
YCTONYMBOCTb K
BO34ENCTBUIO
MeXaHU4eCcKMx pakTopoB

6.2.3

9.13

29 UcnbiTaHne Ha
NPOYHOCTL Npw
TpaHCnopTMpPOBaHMMK

6.14.2; 10.1

9.14

30 WcnbiTaHne ynakoBku Ha
cbpacbiBaHue

6.14.2; 10.1

9.15

31 NopgTeepxaeHne

6.11.1

9.16
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cpenHen HapaboTkn Ao
oTkasa

32 VcnbiTaHne Ha - + - - 6.10.6 9.17
BHYTpPEHHee OyroBoe
3amblkaHue
MacOHaMONHEHHbIX W
rasoHanofHeHHbIX
TpaHcdopmMaTopoBs

33 WcnbiTaHne Ha cTeneHb - + - - 7.3 9.19
3aLLUMTbl KOpNycoB
34 WcnbiTaHue - (0] - - 6.3.1 9.18
MHOIOKpaTHbLIM Cpe3aHHbIM
UMMYrNbCOM Ha BbIBOAAX
nepBrUYHO OOMOTKM

35 WcnbiTaHne no - + - - 6.15 9.20
onpeneneHunto HanpskeHust
paguonomex

MpumevaHus
1 Ang WWHHbBIX TpaHCHOPMaTOPOB HEe MPOBOASAT.

2 3Hak "+" 0o3HayaeT, YTO UCNbITaHWE NPoBOAAT, 3HaK "-" - He npoBoaAT; bykBa "O" o3Ha4aeT, YTO UchbITaHue
) poBOAAT; poBOAAT; Oy )
NPOBOAAT, €CMNN 3TO YKa3aHo B AOKYMEHTaUUN Ha TpaHCcopmMaTop KOHKPETHOro Tuna.

8.3 O6wume nonoxeHus

8.3.1 Mpu ncnbiTaHUAX KBaNUAUKaUMOHHbBIX, MEPUOANYECKMX, TUMOBbLIX, NS YTBEPXKAEHUS TUMNa OTAENbHbIE UCTbITAHUS,
He BRusilOMe Ha pesynbTaTtbl APYrUX WUCTbITaHWiA, NPedyCMOTPeHHbIX B Tabnuue 14, gonyckaeTcs NpOBOAMTb Ha pasHbIX
TpaHcgopmaTopax (napannernbHble WcnblTanus). [lepedveHb napansefibHbiX UCMbITaHWA criedyeT ycTaHaBnvBaTb B
AOKYMEHTaUMW Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB.

8.3.2 [lonyckaeTcs CoBMeLLEHNE OTAENbHbIX BUAOB UCMbITaHWUIA, NepedncrneHHblx B 8.1.

Mpy HanMuMu pasfnnUYHbIX WUCMOSHEHUA TpaHCGOPMAaTOPOB WCMbITAHWS AN YTBEPXKAEHUS Tuna, KBanMUKaLMOHHbIE,
nepuoanyeckne, TUMOBLIE U HA COOTBETCTBME YTBEPXOEHHOMY TUMY CrieayeT NpoBOAUTb Ha TUMOWUCMONHEHWSIX, NSl KOTOPbIX
COOTBETCTBYIOLLME UCNbITaHUS SBNAIOTCSH Hanbornee KpUTUYECKUMU.

8.3.3 TvnoncnonHeHuss n 4ncno Tpchd)opmaTopOB, nogBepraeMbiX KaXxaomy UCNbITaHUIO, cCrneayeTr YyKadblBaTb B
OOKyMeHTauunmn Ha TpaHCCbOpMaTOpr KOHKPETHbIX TUNOB.

8.3.4 TMpu npuemo-caaTouHbIX MCMbITAHUAX TpaHCOPMATOPbl NPEObSABNSIOT K MPUEeMKe MOLWTYYHO UMM MapTUsSMU ©
roggepratoT NPOBEPKE CMNIIOLWHbIM KOHTPOMEM.

8.3.5 OTaenbHble MCMblITaHUs [OOMYycKaeTcs MPOBOAUTL Ha COOPOYHBLIX eauHULax W getansax TpaHcdopmaropa.
Jonyckaetcsi, B TeXHU4eckn 060CHOBaHHBIX CIyyasix, MPU UCMbITAHUAX KBaNMPUKALMOHHBIX, MEPUOAMYECKMX, TUNOBLIX U ANS
YTBEPXXAEHMS TUNA 3aCYMTbIBaTb UCMbITaHUS TPAHCHOPMAaTOPOB APYrMX TUMOB, UMEILLMX aHaNOrMUYHbIe KOHCTPYKTUBHbIE UIK
TEXHOMOrM4Yeckme pelleHUss ¥ OAMHAKOBbIE NMPUMEHsieMble MaTepuarbl, NPV HamMuMM TakMxX yKasaHui B OOKYMEHTauuu Ha
TpaHcopMaTopbl KOHKPETHBIX TUMOB.

8.3.6 TllocnenoBaTenbHOCTb MCMbITAHUIA MOXET ObiTb MPOU3BOSMbHOW, €CNM WHble TPeboBaHMS HE YCTAHOBIEHbI B
OOKYMEeHTaLMn Ha TpaHCHOPMaTOpPbl KOHKPETHbBIX TUMOB.

8.3.7 lNpwu oTpuuaTenbHbIX pesyrnbratax NpPUeMo-CAaTOYHbIX, NEPUoOANYECKUX U TUNOBBLIX UCMbITAHUIW Nocne yCcTpaHeHUs
OedeKTOB NMOBTOPHbLIE UCMBITAHUSA NPOBOAST B NMOMHOM OObEME UIU, B TEXHUYECKN OOOCHOBAHHbLIX CIydasiX, B COKpaLLlEHHOM
ob6beme: MOBTOPSAKT UCMbITAHWS, MO KOTOPbIM MOMyYeHbl HEeYAOBNETBOPUTENbHbIE PEe3ynbTaThl, UCMbITAHUS, KOTOpPbIE MOIMU
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NOBINUATbL HA BO3SHMKHOBEHUE ,El,ed’.)eKTOB, a TakKKe ncnbiTaHnA, KOToOpble HE NMPOBOAUITUCH.

Ecnn KOHKPETHbIE MPUYNHbI HEYOOBNEeTBOPUTENIbHOIO pesyrbrata He YCTaHOBIEHbl, NMOBTOPHbIE UCMbITAHNA MO NYyHKTaM
HEeCOOTBETCTBUA NPOBOAAT HA YABOEHHOM 4Hucne oGpasuos (Kpome npnemMo-caaTto4HbIX VICHbITaHI/IVI).

PesynkraTtbl NOBTOPHbLIX UCMbITAHWUIA SBMSOTCS OKOHYaTENbHBIMM.
8.4 KBanudmkaumoHHblIe UCNbITaHUA

8.4.1 Nopsgok npoBefeHUs KBanuukaumMoHHbIX ncneitaHuin - no FOCT 15.001 n FOCT 15.309.

8.4.2 [onyckaeTca 3acuuTbiBaTb B KayecTBe KBaNM@UKALMOHHBLIX WCMNbITAHWUA MWCMbITaHWS OMbITHBIX 00pasLoB,
npoBeaeHHbIE B COOTBETCTBUK C Tabnuuen 14, ecnv cobniogeHbl cneayoLlme yCcrnoBus:

- OMbITHble 06pasubl GbiNMM M3rOTOBMEHbI MO TEXHOMOrMKM U Ha O6OopyAOBaHWMW, NPEAYCMOTPEHHBbIX AN CEepUAHOro
Npoun3BOACTBA;

- PY M3rOTOBMEHUM YCTAHOBOYHOWN CEpUM He NpoBoAMnack 4opaboTka KOHCTPYKUMK, TpebytoLwasi NpoBeaeHNs UCMbITaHWIA:

- Bpemsl, npollellee nocrne MUCnbITaHUiA OnbITHBIX 06pa3uoB, He NPEBLILIAET CPOK, YCTAHOBIEHHbIA ANsi NepUoanyecKmx
UCMbITaHUNA.

Ecnn atn ycnosua He cobniogeHbl, To npu COOTBETCTBYHOWEM TEXHUYECKOM obocHoBaHun OonycKkaeTcda 3ac4utbiBatb
ncnbiTaHuA, Ha pesyrbraTtax KOTOpPbIX HecobnogeHune YKa3aHHbIX yCJ'IOBI/II7I He OTpaXaeTc4.

8.5 lMpreMo-caaToyHble UCMbITaHWS NPOBOAUT CryxGa TEXHWYECKOTO KOHTpONs NuGo Apyrasi, YNorHOMOYeHHas Ha 3To
cnyx6a npeanpusaTUS-M3roToBUTENS.

OpHOBpPEMEHHO C MPUMEMO-CAATOYHLIMU MUCNbITAHUAMW Kaxadbll TpaHcopmaTop AOMKeH nogBepraTbCs NepBUYHOWN
noBepKe Mo npasuiam, NPUHATLIM B CTpaHe-n3rotosutene, n metoguke - no FOCT 8.217.

8.6 Nepuoaunyeckme ucnbiTaHMA

8.6.1 lNepuoanyeckmne ucnbiTaHnsa cregyet NPOBOAUTb Ha TpaHcdopMaTopax CEPUMHONO NPOM3BOACTBA He pexe Of4HOro
pasa B 5 net.

MoaTteepxaeHne cpegHel HapaboOTKM OO OTKasa nepBbld pa3 npoBogaT 4vepe3d 10 net nocrne Hadana CepuinHoro
npou3BOACTBA, 3aTeM - He pexke O4HOro pasa B 5 ner.

8.6.2 Ecnu npousBoacTBO TpaHcopMaTopoB ObiI0 MpepBaHO KO BPEeMEHM HacTyMfeHWs cpoka o4epenHbIX
nepuoguyecknux UcrblTaHWi, TO Npu  BO30GHOBMNEHWM BbiNycka credyeT MpoBOAWUTL  Mepuoandeckne  MChblTaHus

TpaHcdopmaTopoB Ha obpasLax NepBoi NapTuu, U3rOTOBIEHHON Nocne BO30OHOBMNEHNs Npon3BoACTBa.

o 3aBeplieHna oTaeribHbIX (ﬂ,J'IVITeJ'IbeIX no BpeMeHVI) UCNbITaHUI, BXoAdAWMX B 06bem nepnoan4eckmnx NCNbITaHWUA,
OCHOBaHMeM OnA BblMycKa TpaHC(bOpMaTODOB ABNAETCA NPOTOKON npeablaywmnx nepnogmndeckmnx NCNbITaHURA.

8.7 TunoBble UcnbITaHWs criegyeT NPOBOAWTL B MOSIHOM UMM COKpaLLEHHOM 06beMe KBanMUKaLMOHHBIX UCMbITaHWUIA NpK
W3MEHEHUWN KOHCTPYKLMW, NPUMEHSEMbIX MaTepUanoB My TEXHOMOMMU MPOU3BOACTBA, €CNU 3T U3MEHEHMs MOryT oKasaTb

BMUSIHWE Ha XapaKTepUCTUKM UMK NapaMeTpbl TpaHCHopMaTopoB.

B 3aBUCMMOCTM OT xapakTepa BHOCMMOIO U3MEHEeHUs1 (M3MEeHEHMIN) UCMbITaHUSIM AOMyckaeTcs noaBepraTb OTAeNbHble
cbopoyHble eanHMLbI, AeTann, obpasubl maTepuanos n ap.

8.8 NcnbiTaHua gna yTBEPXOAEHUA TUna crnegyet NpoBoanTb NO npasuiiam, NPUHATBIM B CTpaHe-U3rotoBuTene.

9 METOAObl KOHTPONA
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9.1 MpoBepKa Ha COOTBETCTBUE TPe6GoBaHMAM COOPOUHOro Yeprexa
9.1.1 NpoBepke noanexar:

- rabaputHblell, ycTaHOBOYHbIE M MPUCOEAMHUTENbHLIE pa3Mepbl, Ans KOTOPbIX Ha CBOPOYHOM YepTexe yKasaHbl
npegenbHble OTKIOHEHNS;

1} Kpome npremMo-caaToyHbIX UCTbITaHNA.

- Macca TpaHcdopmatopall;

1} Kpome nprvemMo-caaToyHbIX UCTIbITaHNA.

- COCTOAHME NOBEPXHOCTUN HAaPYXHbIX N30NTALMOHHbIX vacTen;

- COCTOAHME 3aLUNTHbIX I'IOKprTMVI HapPYyXHbIX yacTen;

COCTOdAHME Nrowanok noa 3asemMndrumne 3axXKnmbl,;

NpaBUITIbHOCTb 3anofIHEHUA Tabnuyek TEXHUYECKNX OaHHbIX;

MapKUpPOBKa BbIBOAOB;

KOMMMEKTHOCTb.

MpoBepKy NMPOBOASIT BHELUIHMM OCMOTPOM, U3MEPEHWEM YHUBEPCAarnbHbIM U3MEPUTENbHBIM MHCTPYMEHTOM, MPW MOMOLLU
wabnoHoB, a Takke B3BELUMBAHMEM TpaHcopmaTopa Ha Becax OOLEro MPUMEHEHUS UMW NPU MOMOLLM MPY>KUHHOIO
AvHamMomMmeTpa.

9.1.2 lMpy NPMEMO-COATOYHBLIX UCMLITAHUAX pa3Mepbl OOMYCKaeTCca NPOoBepATb Ha AeTanax U CBOPOYHbIX eauHUuax 00
cBopkM TpaHcgopmaropa.

9.1.3 JonyckaeTcs onpegensitb Maccy TpaHcopmaTopa CyMMUPOBAHMEM MaCC ero OTAENbHbLIX COOPOYHBLIX EANHUL.
9.2 AcnbiTaHue usonsauum
9.2.1 Nzonsaumto nepBn4HON 06MOTKN UCNbITLIBAKOT:

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

Ans TpaHcopMaTopoB HA HOMMUHAarbHbIE HanpsXkeHus ot 3 go 750 kB BkntoumTensHo - no FOCT 1516.2 n FOCT 1516.3.

McnbiTaTenbHble HanpsbkeHWst MPUKNagbiBalOT MexZy OOHWM M3 BbIBOAOB (MMM 3aMKHYTbIMU HaKOPOTKO BbIBOAAMM)
nepBMYHONM OOMOTKM U 3aMKHYTBIMM HAKOPOTKO BbIBO4AMU BTOPUYHBLIX OOMOTOK, K KOTOPbIM [AOIMKHbI OblTb NPUCOEOUHEHDI
3asemnsieMble 4Yactu TpaHcdopmaTtopa. [ns TpaHchopmaTopoB, HE MMEKLWUX COBCTBEHHOM NEepBUYHOM OOMOTKM, Cnocob
NPUNOXEHNS HaNPsHPKEHUS crieqyeT yKasblBaTb B JOKYMEHTaUUM Ha TpaHCopMaTopbl KOHKPETHLIX TUMOB.

I'Ile OTCYTCTBUM B KOHCTPYKLUUUN TpchcbopmaTopa 3a3eMiideMbIX 3reMeHTOB B [OOKyMEeHTauunm Ha TpchcbopmaTopbl
KOHKPETHbLIX TUMNOB OO0JTKHbI ObITb YKa3aHbl MeTanimyeckme 4act, KOtopbie npu ncnbiTaHNAX OOJDKHbI ObITb npucoeanHeHbl K
3aMKHYTbIM HaKOPOTKO BTOPUYHbIM obmoTKamMm.

MeToabl UCTIbITaHWS U3OMALIMKM MaCroHAaMNOMNHEHHbIX TPaHC(OPMaTOPOB Ha HOMUHanbHoe HanpsbkeHve 330 kB 1 Bbile
Cpe3aHHbIM PO30BbIM MMMYIIbCOM U MHOTOKpPAaTHbIMM Cpe3aHHbIMU UMMyNbcaMu crnefyeT ykasbiBaTb B JOKYMEHTauuu Ha
TpaHcopMaTopbl KOHKPETHbIX TUMOB.
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9.2.2 INHY NyTn yTeYKU BHELLHEWN N30nsaummn TpaHchopMaTopoB Ha COOTBETCTBME TpeboBaHusaMm 6.3.1 n 6.3.2 npoBepsitoT
no [OCT 9920.

9.2.3 MexayceKkumnoHHyto nsonauuio ncnoiteieatoT no FOCT 1516.2.

VcnbiTatensHoe HanpsbkeHne 3 KB npuknagbiBaloT noovepegHo Mexay Kaxaon cekumen u coeamHeHHbIMU mexay cobon
NPOYUMM CEKLNAMUN OBMOTKM.

9.2.4 UNsonaumo BTOPUYHbIX 06MOTOK TpaHcdopmMaTopoB ucnbiTeiBatoT No FTOCT 1516.2. VMicnbiTatenbHoe HanpsikeHve 3
KB npuknagbiBaloT noovepeaHo Mexay 3aMKHYTbIMW HaKOPOTKO BbIBOAAMM KaXAoW U3 BTOPUYHbIX OBMOTOK UM 3aMKHYTbIMW
HaKOPOTKO BblBO4AMU NPOYMX BTOPUYHBIX OOMOTOK, K KOTOPbIM MPUCOEAMHAIOT 3a3eMnsaeMble 4YacTu TpaHcdopmartopa. Mpu
OTCYTCTBUWN B KOHCTPYKLMM 3a3eMNsieMblX YacTen crieqyeT pyKOBOLACTBOBATLCA yKasaHusamm 9.2.1.

9.2.5 [lonycTmMoe 3HayeHMe MaKCMMaribHOMo KaXKyLllerocsa 3apsija HeOOHOKpPaTHO BO3HMKAOLWMX YacCTUYHbIX paspsigoB
onpegensitoT no [OCT 1516.3 n FOCT 20074.

M3mepeHre MakcUMarnbHOro KaxyLerocsl 3apsia Heo4HOKPaTHO BO3HMKAOLLMX YaCTUYHbIX paspsgoB - no Mmetoamke FOCT
1516.3.

TpchcbopMaTopbl CHUTAKOTCA BblaepKaBLLUMMU UCTbITaHUE, eCln BbINOJTHAKTCA YCITOBUA!

- HW B OOAHOM U3 |/|3mepeH|/||7| 3Ha4YeHne MakCcumalribHOro Kaxyulerocd 3apdaa HeOAHOKpPaTHO BO3HUMKAKLWMX YaCTUYHbIX
pa3paaoB He npeBblllaeT HOPMMUPYEMOIro 3Ha4eHUA;

- H/ B OOHOM M3 M3MEpPEeHUI 3HayeHWe MaKCMManbHOMo Kaxyllerocsi 3apsiia HEOAHOKPATHO BO3HUKAMLIMX YACTUYHbIX
pa3panoB, onpeaenieHHoe AN perynsapHocTU npouecca 4.p., paeHon . = 0,5, He npeBbilLaeT JONYCTUMOIO 3Ha4YEHUs!;

- Cpe,D,HI/II?I TOK 4YaCTUYHbIX pa3pAanoB IC OI'Ipe,D,eJ'IeHHbIIZ KaK CyMMa MaKCuMallbHbIX 3Ha4YeHnn KaXyLunxca 3apsaos,

2
B3SITbIX 3@ MHTEPBAs BPeMeHU T, COOTBETCTBYET TpeboBaHMIo:

fcp. = (Eg:'mpm.:"'f'ﬁ ; (3)
rA€ ixopm, - HOPMMPOBAHHOE (AOMYCTUMOE) 3HAYEHNE MaKCMMaIbHOTO KaXyLLerocs 3apsia HeOAHOKPATHO BOSHMKaroLnX YP;

t - 3HayeHne BpeMeHN OAHOro Lnkna namepexms YP.

I'IpwmeanVle - I'Ipvl 9TOM 3a MakCuMalibHOe 3Ha4YeHUe Kaxyllerocqa 3apdna npuHmmMmaeTcda 10 ero 3HadeHue, npm KotTopom
YMUCNo nepnoaoB BO3HMKHOBEHUA 4YaACTUYHbIX pa3padoB COCTaBAeT oonee 50% obuwero 4ucna nepmnoaoB 3a Bpemd
Nn3MepeHud.

MeToabl u3aMepeHnst TaHreHca yrna AManeKTPUYeCcKUX noTepb MacroHanofIHEHHbIX TpaHCOpPMaToOpOB crieayeT ykasbiBaTb
B AOKYMEHTauumM Ha TpaHcdopMaTopbl KOHKPETHBLIX TUMOB.
9.2.6 UcnbiTaHne MeXxayBUTKOBOW M30MALMU

9.2.6.1 lpn umcnbITaHUAX MEXOYBUTKOBOW W30MALUKM UCNbITyemMasd BTOpMYHad oOMOTKa AOMmKHa OblTb pa3oMmkHyTa, a
ocTarnbHble BTOPUYHBLIE OOMOTKM (ECNN OHM MMEIOTCS) - 3aMKHYTbl HAKOPOTKO.

Uepes nepBu4Hyt0 obMOTKy TpaHcdopmaTopa MponyckarT TOK yactotonm 50 U, 3HaYeHWe KOTOpOoro onpenensitoT B
COOTBETCTBUM C TpeboBaHnsiMn 6.3.7.

Llenbio HacTosLEro MCnbITaHUs ABMSIETCA HE BOCMPOW3BEAEHUE YCNOBUIM paboTbl TpaHcdopmaTtopa npy pa3oMKHYTOM
BTOPUYHOM LENM, a npoBepKka KayvecTBa MEXOYBUTKOBOW M30ONAUMKU, MNOITOMY (POPMY BOMHbI TOKA W HaMpsKeHUs He
HOPMUPYIOT.
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[onyckaetca npoBegeHWe WCMbITAHUSA MNPU  HECKOMbKMX OOHOBPEMEHHO PA30MKHYThIX BTOPUYHBLIX OOMOTKax, €ecrnu
CPaBHUTENMbHLIMU UCMbITAHUSIMW Ha OOHOM U TOW € YCTAHOBKE [OKa3aHO, YTO MHAYKTMPOBAHHOE BO BTOPUYHBLIX OOMOTKaX
HanpsbkeHue (amnnutyga) He ymeHbluaeTca 6onee Yyem Ha 20% MO CpaBHEHUIO C UCMbITAHUAMMU, NPOBOAUMBIMWU NPWU OOHOWN
Pa3oOMKHYTON OOMOTKE.

9.2.6.2 lNMepBnyHaa 0BMOTKa LUMHHBIX, BTYNTOYHbIX, BCTPOEHHBIX U padbeMHbIX TPaHC(OPMaTOPOB MOXET UMUTUPOBATLCH
HECKOMbKUMW BUTKaMK, MpY 3TOM 38 HOMUHAIbHbLIN NEPBUYHBIA TOK MPUHMMAIOT Takoe 3HaYeHWe, Npu KOTOPOM COXPaHSEeTCs
3Ha4YeHe HOMUHAaIbHbLIX aMMNepPBUTKOB.

9.2.6.3 NHaoykTMpyemoe BO BTOPMYHOM OOMOTKE HanpsXkeHue OOonyckaeTcsa onpenensitb:
HenocpeaCTBEHHbLIM U3MEPEHMEM HAMPSPKEHUS HA BbIBOAAX UCTILITYEMOW BTOPUYHOW OBMOTKY;

ANs  TpaHC(OpPMaTopoB, WMEIOLMX COGCTBEHHYIO MNEPBUYHYID OOMOTKY, - W3MEpPEeHMEM HanpsiKEHWs Ha BblBOAaXx
NepBUYHOA OBMOTKM U YMHOXEHWEM MW3MEPEHHOTO 3HAYeHWUs! HanpshkeHUsl Ha OTHOLUEHWE YMCEN BWUTKOB BTOPWUYHON U
nepBuYHoi 0B6MOTOK. Mpn 3TOM M3MepeHUN NpeHebperatoT NageHNneM HanpsKeHNs Ha NepBUYHON OBMOTKE;

AN WKWHHBIX, BTYMOYHbLIX, BCTPOEHHbLIX U pPa3beMHbIX TPaHCHOPMAaTOPOB - U3MEPEHWEM HanpsKeHust Ha BblBOAaX
"KOHTPOMNbHON" OOMOTKUN, HANOXEeHHOW BPEMEHHO MOBEPX WUCMbITYEMOW OOMOTKU, U YMHOXEHMEM W3MEPEHHOIO 3HAYeHMus
HanpsPKeHNs Ha OTHOLLEHNE YMCEeN BUTKOB BTOPUYHOM N "KOHTPONbHOMN" 0OMOTOK.

9.2.6.4 lNepBWYHbIN TOK (OEUCTBYIOLLEE 3HAYEeHUE) creqyeT N3MepsaTb C NOMOLLBbIO TpaHcopMaTopa Toka U amnepmeTpa
KIlaccoB TOYHOCTU He Huxke 1.

9.2.6.5 TpaHccopmaTop CYMTaloT BbiOEPXKaBLUMM WUCMbITaHWE, €Cli B MPOLIECCE UCMbITaHUS MEeXOyBUTKOBON U30MALMU
BTOPUYHbIX OGMOTOK He MPOU3OLLIIO PE3KOTro YBENUYEHUS MEPBUYHOIO TOKA UM YMEHbLLEHWUS MHOYKTUPYEMOTO HanpsiKeHUs!.

HanpsikeHue, nHOYKTMpYyeMoe BO BTOPUYHOM OOMOTKE (aMMnUTYLHOE 3HavyeHue), criedyet onpefensite ¢ NnorpeLHoCcTbo
He 6onee 10% npubopamu, UMEKLLUMN BbICOKOE BXOLHOE COMPOTMBIEHUE: 3MNEKTPOHHbIM BOMBTMETPOM WM 3NEKTPOHHO-
nyy4eBbIM MNM  UMcpoBbIM ocumunnorpadoM C AenuTeneMm HanpsbkeHusl. [JonyckaeTcst MCrnonb3oBaTb AN M3MepeEHUs
HanpsPKeHUst BOMbLTMETP, pearvpyrownin Ha aMnnuTygHoe 3HavYeHWe HanpsPkeHusl, HO TpagyvpyeMbli B AENCTBYIOLLMX
3HaYeHUaX CUHycoupansHOW KpuBoW. B aToM crnydae HanpsikeHue, nokasbiBaemoe npubopoM, AOMKHO BbiTb YMHOXEHO Ha

g2

[lonyckaeTcs BMECTO U3MEPEHUSI TOKA OrpaHNYMBaTLCA KOHTPOSEM 3a ero M3MeHeHVWEM B Crlyyae, Korga onpenensiowen
BEMUYMHOW MPU UCTIbITAHUN SBNAETCA aMNiMTyOHOe 3HaYeHUe HanpshKeHUsl, U aHamnorM4YHo JOMycKaeTcsl BMECTO U3MEPEHUS
HanpsHKEHUs1 OrpaHUYMBaTLCA KOHTPOIEM 3a €ro M3MEHEHWEM B Criydae, Koraa Onpeaensioweri BeNMYMHON Npy UCTbITaHUN
ABNSIETCS NEPBUYHbIN TOK.

9.2.7 WcnbiTaHua usonaumm, nNpoBOAUMbIE B KayeCTBE KpUTEpWUsa YCMELIHOCTU APYrMX WCMbITaHUMKW, MPOBOAAT Mpu
3HaYEHUSAX UcMbITaTeNbHbIX HanpskeHun, paBHbiX 90% HOPMUPOBAHHLIX 3HAYEHWWA, U BpPEMEHM BO3OeNCTBMS 1 MUH, BHE
3aBUCUMOCTM OT BMOa U30oNALUN.

9.3 N3amepeHne conpoTMBNEHNS N30MALUNM OOMOTOK MPOBOAAT MeroMMmeTpoM Ha 2500 B ans nmepBUYHbLIX OOMOTOK M Ha
1000 B - onsa BTOpUYHBLIX OOMOTOK.

9.4 OnpepeneHne NPOBMBHOIO HaMNPsSHXXeHWUA 1 TaHreHca yrna AN3aneKTpudecknx noTepb Npu 1crbITaHum npobel Macna - no
[OCT 6581.

Ons TpaHccopMaTopoB C HOMMHarbHbIM HanpsbkeHueM o 35 kB BkmouuTensHo npoby Macrna otouparT B [AeHb
UCMbITaHUS U3 EeMKOCTWU, U3 KOTOPOW Obino 3anuTo Macrio B TpaHcgopmaTtop, a Ans TpaHcopMaTopoB C HOMWHAMbHLIM
HanpsbxkeHnem 110 kB v Bbilwe - HENocpeacTBEHHO M3 TpaHcdopmaTopa. [Mopaaok B3sTUS NPobbl A4OMMKeH ObiTh YCTaHOBIEH B
JOKYMEHTauun Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB. MeToabl onpeferieHust Bnaro- U rasocogepXaHus, a Takke
npoBeOeHNs xpomaTtorpacduyeckoro aHanusa cogepXalumMxcs B Macre rasoB OOMKHbl OblTb ykasaHbl B JOKYMEHTauuu Ha
TpaHcOpPMaTOpbl KOHKPETHLIX TUMOB.

9.5 OnpepaeneHuve norpewHocTen
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9.5.1 MpoBepka NONAPHOCTU U onpeaerieHNe TOKOBbIX U YINOBbIX NOrpeLHocTen

9.5.1.1 lMpoBepKy MOMAPHOCTM WU OMpeAerieHne TOKOBbLIX WM YITIOBbIX MOrPeLIHOCTEN MPOBOAAT Ha TpaHcdopmaTopax,
nogBeprHyThiX pasmarHuymBaHuio. MeTogbl pa3marHMyvMBaHus, npoBepka MOMsPHOCTU U OnpedenieHne MorpellHocTel - no
[OCT 8.217.

OnpegeneHne NOrpeLlHOCTEN NPOBOASAT HA KaXOoW BTOPUYHOM OOMOTKE.

Ecnn oBmoTke MNPUCBOEHO HECKOMBbKO KIacCoB TOYHOCTM W/MMM HECKONbKO Harpysok, TO MpU MpUeMO-CAATOYHbIX
UCMbITaHUSIX onpeferieHne MNOrpeLlHOCTen MPOBOAST B BbICLUEM KfacCe TOYHOCTM B YCIOBUSIX, OFOBOPEHHBLIX MEXOY
M3roToBuTENEM U noTpebutenem, a npu OpyrMx BuAax WCMbITAHUA - BO BCEX Kraccax TOMHOCTM M MpW BCEX Harpyskax,
YCTaHOBIEHHbIX B JOKYMEHTaLUMM Ha AaHHbIA TpaHcdopMaTop.

TpaHcgopmaTopbl C TOKOM PaCLUMPEHHOTO AManasoHa A0MkKHbI ObITb UCMbITaHbl NPY HOMUHANBLHOM NEPBUYHOM Toke 150
unu 200% Bmecto 120% HOMMHANbLHOrO TOKa.

9.5.1.2 Tllpn onpeneneHuM MOrpeLUHOCTEN BTOPUYHOM OOMOTKM KackagHOro TpaHcdopmatopa BCE OCTarnbHble €ro
BTOPUYHbIE 0bMOTKM AOJDKHbI ObITb 3aMKHYTbl Ha Harpya3ku. Hpou,eHTHoe OTHOLLEHNE 3HaYeHUn Harpy3ok K HOMWHalbHbIM
3Ha4YeHNAM [OOJIKHO COOTBEeTCTBOBATb MPOLEHTHOMY OTHOLUEeHUIO BTOpI/I'-IHOI7I Harpy3Kku (K HOMUHArIbHOMY 3Haquvuo) B
I/ICﬂbITyeMOI7| 06MOTKe, €CJIMN NHble TpeGOBaHI/IFl He npegyCcMOTpPEeHbl B JJOKYMEHTauumn Ha TpaHCdDOpMaTOp KOHKPETHOIo Thna.

9.5.1.3 TlorpewHoOCT! LWKMHHbIX, BTYMOYHbIX, BCTPOEHHbLIX W pPas3beMHbIX TpPaHCHOPMATOPOB MPU  UCMbITAHUAX
KBaI‘II/I(*)VIKaLI,I/IOHHbIX, TUNOBbLIX N Ha yTBEpXAeHne Tuna cneayet onpenendatb B NnepBUM4YHOM TOKOBeEAYLEM KOHTYpeEe corfacHO
pUCyHKY 1.
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1 - vcnbiTyembin TpaHcopmarop; A, .. - paccTosiHue Mexay 0CsiMi NPOBOAHMKOB COCEAHUX (ha3 B MECTe YCTaHOBKM

TpaHcdopmatopa B akcnnyatauun; 5. .. - paccTosiH1e B CBETY OT TpaHcopmarTopa Ao MecTa bnvwxaniero nsrnba
NPOBOAHMKA, CNYyXXaLlero B 3KcniyaTauum nepBnyHon obmoTtkon TpaHcgopmatopa

PucyHok 1 - Paamepbl nepBMYHOINO TOKOBEAYLLIErO KOHTYpa

YncneHHble 3HavyeHust pa3mepos A‘]‘.‘IBIQJ n E]'.'[EIQ: OOIMKHbI ObITb YCTaHOBJ1EHbl B OOKYMEeHTauun Ha TpaHCCbOpMaTOpr

KOHKPETHOro tina n npu ncnbitTaHMmM OHN He OO KHbI ObITb npeBbILLEeHbI.

9.5.1.4 TorpeLwHOCTN WNHHBIX, BTYMNOYHbIX, BCTPOEHHbLIX U pasbeMHbIX TpaHC(OpMaTopoB Ha HOMUHArbHbIE TOKU CBbILLEe
2000 A npu ncnbITaHUSAX NPUEMO-CAATOYHBIX Y MEPUOAMYECKUX AONYyCKAEeTCA onpeaensaTb C NepBUYHON OOMOTKON, COCTOSILLEN
N3 HECKOSbKMX BUTKOB, U MPU COOTBETCTBEHHO YMEHBLLUEHHOM 3HAYEHUN HOMMHAIBHOIO TOKa (Takum 0bpa3om, YToObI 3HaYeHne
HOMUWHanNbHLIX aMNEepPBUTKOB OCTaBarioCb HEW3MEeHHbIM), ecnu npu  KBanMPUKAUMOHHBLIX WU  TUMOBbLIX WCMAbITAHUSX
YCTAHOBMEHO, YTO pasHMLA B 3HAYEHWUsIX MOrPEeLUHOCTEN, M3MEPEHHbIX MOAOOHBIM 00pa3oM M MpU YCMOBUSIX YCTaHOBKMU
TpaHcdopmaTopa cornacHo 9.5.1.3, He npeBblwaer 25% HOPMUpYeMbIX 3Ha4YeHUW. PacnonoXeHue BUTKOB NEepBUYHOW
OOMOTKM, BbINONHAEMOW ONsi UCMbITAHUSA, PaBHOMEPHOE BOOSMb MarHMTOMPOBOAA WM COCPeOOTOMEHHOE Ha OOHOW M3 ero
yacTewn, AOMKHO OblTb YKa3aHO B AOKYMEHTAL MW Ha TpaHcopMaTop KOHKPETHOro Tuna.
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9.5.2 I'Ip|/| HeO6XOﬂI/IMOCTI/I npoBEepPKn CcTabunbHOCTH METPOJIOTMHECKNX XapakKTePUCTUK B Ka4eCTBe Kputepua ycneHoCTur
apyrnx ncnblTaHUN ee cnegyetr npoBoAuUTb HenocpedacCTBEHHbIM onpeaeneHnem I'IOFpeLIJHOCTeIZ nnn wu3mMepeHmem ToKa

HamarHn4mBaHus cornacHo 9.8. 3HaueHune [onyctmumoro n3MeHeHuaA I'IOFpeLIJHOCTeIZ WM TOKa HaMarHM4mMBaHUSA OOIMKHO ObITb
YCTaHOBJ1€HO B JOKYMEHTaUuun Ha TpaHC(bopmaTop KOHKPETHOIo Tnuna.

9.5.3 an/I npremMo-caaTo4HbIX UCMbITaHUAX NOrpeHOCTN AoNnyCKaeTCcAaA N3MepATb Npu MeHbLleM Hucne 3Ha4YEeHNN TOKOB U

Harpy3oK, 4eM ykasaHo B 6.4 (1abnuubl 8 n 9), ecnu 310 060CHOBAHO pe3ynbTatamu KBanMUKALMOHHBIX WU TUMOBbLIX
UCMbITaHUA.

9.6 MNMpoBepkKa npeaenbLHON KpaTHOCTU U KoadhdunumeHTa 6e3onacHocT npubéopos

9.6.1 TpoBepKy npedenbHON KpaTtHOCTM M KoaddmumeHTa Ge3onacHOCTM MpMOOpPOB CregyeT NPOBOAMTL MO CXEME,
nNpUBEOEHHON Ha PUCYHKe 2.

K anemeHTam cxeMbl NpeabsaBnAoT cneaytowme TpeboBaHus:

a) koapduumeHTsl TpaHchopmauumn TpaHchopmatopoB TTMN3 u TTMNU gomkHbl GbiTe TakMMK, YTOObI BbIMOMHANOCH
ycrnoBue

Moty = Pyl 4)
rae #, - koadhdunumeHT TpaHcdhopmauum TT3;

My - KoadbduumeHT TpaHcdopmauun TTI3;

My - KoapbmumeHT TpaHchopmauumn TTU;

My - KO3(pMUMeHT TpaHcdopmaumu TTIN.

Ecnn sTtanoHHbIi TpaHcdopmaTop uMeeT KoadhduumeHT TpaHcdopmMauum,

Mpu KOTOPOM BbIMOMHSIETCA YyCroBue
My = By, TO NPOMEXYTOYHBI TPAaHCOPMATOp B €ro Lieni MOXeT OTCYTCTBOBATb.

T3 TTH
'IJ‘I N 22‘ 1:11 N ]:2
G | *H, S W
£

TT3 - atanoHHbIN TpaHcdopmaTop Toka; TTU - ncneityemelii TpaHcgopmatop Toka; TTI - npoMexXyTouHbIM TpaHcgopmaTtop
TOKa, HAXOOALWMNCS B LIENMW UCNbITYEMOro TpaHcdopmaTtopa Toka; TTI3 - NpoMeXyTO4HbIM TpaHCOopMaTop ToKa,

HaxXOAsLMIACA B LIENM 3TanoHHOro TpaHcgopmaropa Toka; A1, 42 - amnepmeTpsl; EE - BTOpUYHas Harpyska B Lenu
NCNbITYyeMOro TpaHcdopmaTopa Toka

PucyHok 2 - Cxema npoBepku npeaenbHon KpaTHOCTU 1 ko3dduumneHTa 6e3onacHocTm
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6) amnepmeTpbl A1 1 A2 OOMKHBI U3MEPSATbL AEACTBYIOLLNE 3HAYEHMS TOKA.

AmnepmeTp A2 OOMKEH MMETb Manoe BHYTPEHHEE CONPOTUBIEHNE.

Knacc TO4HOCTM aMnepMETPOB AOIMKEH ObITb HE HuXe 1.

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

OTanoHHLIN TpaHchopMaTop AOIMKEH UMETb:

Knacc To4HoCTU He Hxke 0,5 unu nonHyto norpelHocTb He 6ornee 0,5% npu ucnbiTaHUm BTOPUYHOM 0BMOTKM Knacca 5P;
Knacc TOYHOCTU He HKe 1 MM NOrHYH NOrpeLlHocTb He 6onee 1% npu ucnblTaHum BTOpUYHOM 06mMoTku kracca 10P;

B) 3HaA4YeHWe Harpyskm M ee KO3(PMULMEHT MOLIHOCTU [OMKHbI OblTb BbIOpaHbl Tak, YTOObI MOMHOE COMPOTUBIIEHME
BHELUHEN BTOPUYHOW LENM WUCMBITYyeMOro TpaHcdopmMaTopa (BKMHOYas COMPOTUBIIEHWE MPOBOAOB U MPOMEXYTOYHOIO
TpaHcdopmatopa) 1 ee Ko3MULMEHT MOLLHOCTU BbINK paBHbI 3aA4aHHBbIM 3HAYEHUSIM (C TOYHOCTbIO 5%).

Yepes nepBuyHbie 06moTkn TTO n TTU nponyckatoT Tok yactoTton (50 fljl:'lj) 4 npakTuyeckn cuHycomaanbHon opMbl,

3Ha4YeHMe KOTOPOro COOTBETCTBYET npenenbHOW KpaTHOCTM unun koadduumeHTy 6e3onacHoctv npubopos. 3HayeHue
NepPBMYHOIO TOKa U3MEPSIOT amrnepmMeTpom A7.

MonHyto norpelHocTb £, %, onpegenstoT no dgopmyrne

£= Iﬂ-mm, (5)
{g

rae [ 4 - Tok no amnepmetpy Al, A;

fﬂ - TOK Nno amnepmeTtpy 42 , A.

9.6.2 Ecnu ucnbiTatenbHas yctaHOBKa W/UnM HopMupyemas TepMuyeckas CTOMKOCTb MCMbITyeMOro TpaHcdopmatopa
OorpaHu4MBaeT ANUTENbHOCTbL MPOTEKaHUs Tpebyemoro Toka, HeobXoAMMYK Ans YCMOKOEHUS aMnepmMeTpoB, OOMYyCKaeTcs
onpepensitb TOK ApYyrMm cnocobom, Hanpumep ocuunnorpadpoBaHNEM.

Onsa TpaHchoOpMaTopoB C HECKOMbKMMU  HOMWHAINbHbIMU  KO3dhdmumeHTamMu  TpaHcdhopmaummn, nonyYyaembiMu
nepeknioyeHneM cekumui OBMOTOK MNpU  HEU3MEHHOM 3Ha4YeHUW HOMWHAIbHbIX aMMNepPBUTKOB, TMOSHYH MOrPEeLIHOCTb
AonycKaeTcs uamepaTtb npy nobom koadpdurumeHTe TpaHchopmauuu,

9.6.3 LWunHHbIE, BTYNOYHblE, BCTPOEHHblE U pasbeMHble TpaHCOpMaTopbl CredyeT MUCNbITbiBaTb B WCMbITATENbHOM
KOHTYpEe COrnacHoO pUCyHkKy 1.

UncneHHble 3Ha4yeHus pa3mepoB A 1 b fomkHbl BbiTb YCTAHOBMEHbI B JOKYMEHTALMU HA TpaHCHOPMaTOpbl KOHKPETHbIX
TUMOB, M NPV MPOBEPKE MNpPenernbHON KPaTHOCTM OHW He [AOSMKHbl OblTb NPEBbIWEHbl, @ NpU MNpoBepke KoadduumeHTa
6e3onacHOCTU NPUBOPOB AOIMKHbI ObITb HE MEHEE YCTaHOBMEHHbIX 3HAYEHWN.

9.6.4 lMpenenbHyo KpaTHOCTb AONycKaeTcsi NpoBepsTe APYrMM cnocoboM, HanpuMep KOCBEHHbIM, KOTOPbIV AOMKEH ObiTb
yCTaHOBINEH B JOKYMEHTaLUMM Ha TpaHCOopMaTop KOHKPETHOro Tuna, ecrin Npu UCMbITaHWSAX KBaNMMUKaALMOHHbIX, TUMOBbLIX 1
Ha yTBEepXAeHWe TuMna gokasaHo, YTo 3TOT cnocob obecneyrBaeT nonyvyeHne paBHO3HAYHbIX PesynsTaToB.

I'Ipe,u,eany}o KPaTHOCTb TpchdaopmaTopOB C HU3KMM 3Ha4YeHneM pacceaHna MarHUTHOro nonda gonyckaetcd onpenendaTtb
nyTeMm W3MepeHua TOKa HaMarHndmBaHua cornacHo 9.8. BblpameHHoe B TMpoueHTax OTHOWeHNe WU3MepeHHOro TOoKa
HamMarHmymeaHma K HOPMUPOBaAHHOMY TOKY npe,qeanon KPaTHOCTK cornacHo d)opmyne (7) He [OOJDKHO nMpeBbillaTtb
HOPMUPYEMOro AJ1A COOTBETCTBYHOLLEro Krnacca TO4YHOCTU 3Ha4YeHuA NonHomn NOrpeLwHoCTH.
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I'IpmmeanVle - an/I3HaKaMVI HU3KOIro pacceAaHna KOHCTPYKUUN ABNAKOTCA: 1) KonbueBas daopma mMarHutTonpoeoga cC
paBHOMEPHO pacnpe,qeneHHon BOOJIb €ro AlnHbI BTOpVI‘-IHOVI O6MOTKOI7I; 2) pacnonoxeHne nepBnMYHOro NpoBoAgHMKa AOOITXHO
ObITb BOOMb OCU MarHmtonposoga, a npu MHOroBMTKoOBOM nepBun4YHOM MpoOBOAHMKE - paBHOMEPHO pacnpeneneHHbiIM BOOJb
ONWHblI MarHUTonpoBoAa, 3) OTCyTCTBUE BITUAHUNA MArHMTHOIO NonA 6nnsko pacnofoXXeHHbIX NPOBOAHUNKOB ﬂepBI/I‘-IHOIZ CXeMbl.

I'IpM COMHEHNN B OOCTATOYHOCTU BbllleyKa3aHHbIX NMpU3HakKoB HU3KOro paccedHud, OO0JIKHO ObITb npoeegeHo cpaBHEHue
3HaAYEeHUIN NOTHON NOrpeLwHOoCTN Npu NPAMbIX N KOCBEHHbLIX UCMNbITAHUAX.

Mpn pasoMKHYTON nepBUYHOW OBMOTKE, BTOpUYHAs OOMOTKa MOAKMYEeHa K WUCTOYHMKY MUTaHWS MpU HOMWHAarbHOWN
YyacToTe NyTeM NPUNOXEHUS CUHYCOMOATbHOIO HaNPsKEHUS, MMEKLLEero JencTBytoLLee 3HayeHne onpegensiemoe no 9.8.2.

O6pasoBaBLUMICS B pe3ynbrate 3TOro TOK, BblPaXKEHHbIN KakK MPOLEHTHOE OTHOLWEHWE K HOPMUPOBAHHOMY TOKY
npeaenbHOM KpaTHOCTU, He OOSMKEH NPeBbIWaTh Npeaen NoHOM NOrpeLHoCTH, Yka3aHHbIN B Tabnuue 9.

HanpsikeHne 4omKHO BbiTb N3MEPEHO BONIETMETPOM CPEAHErO 3HaYeHMs.

Tok HamarHM4MBaHUS OOMKEH ObITb M3MEPEH C MOMOLLLI Npubopa, M3MEpPSIOLLEro cpeqHeKkBagpaTnyeckoe 3HavyeHue C
MUHUMaIbHbIM KO3 PULNEHTOM aMmnnnuTyabl 3.

KoadbdpmumeHT GesonacHoCT NpMGOpPoB AOMYCKAETCS ONPeaensaTb NyTeM U3MepPeHUsi Toka HamarHudmeaHms no 9.8.5.

9.6.5 I'Ipep,eanyw KPaTHOCTb LWWHHbIX N BCTPOEHHbIX TpaHCCbOpMaTOpOB KNaccoB TOYHOCTM P C KomnbLEBbIM
MarHmTonposoaomMm M 3Ha4eHuneM HOMUHallbHOro NepBUYHOIO TOKa 10 kA u BbiWwe, npegHa3HavYeHHbIX and ncnonb3oBaHUA B
OOHO- U TpeX(*)a3HbIX yCTaHOBKax 4acToThl 50 My npun pacnornoxeHnn nposogHNKOB ﬂepBM‘-IHOVI uenu B OQHOW MIIOCKOCTH, U
noaBepXKeHHbIX BIUAHUIO BHELWHUX MarHUTHbIX nonen OT 3TUX NPoOBOAHMKOB, O0NYyCKaeTCA onpenendatb npun Tokax MeHblle
TOKa HOMWHasbHON npep,eanon KpaTHOCTW.

9.6.5.1 NogroToBka Kk NPOBEAEHUIO U3MEPEHUN

B npouecce n3rotoBneHusi onbiTHOro o6pasua WUChbITyeMoro TpaHcdopmaTopa Ha €ero MarHMTOMpOBO4 OO HaMOTKU
NpeaycMOTPEHHON 4YepTexaMu BTOPWUYHOM OBMOTKM, HamaTblBalOT TOHKMM W30NMPOBAHHBIM MPOBOAOM 5 creumasnbHbIX

KOHTPOIbHbIX OOMOTOK, pacronOXeHHbIX Ha ,1/2’ ONWHBI MarHMTONpPOBOA4A Ha PacCTOSHMM }g’ ero AnuHbl gpyr ot gpyra.
KonuuyectBo BUTKOB 3TMX 06moToKk OT 10 oo 50 BbIOMpaeTcs u3 ycrnoBui NpenenoB Cpeacts M3MepeHun, npeaHasHaveHHbIX
ans nameperus 3C obMOTOK, a Takke BO3MOXHOCTY HE CUMTaATbCA C MOMEXamu BO BPEMS U3MEPEHMWIN, €CNN TakMe UMEKTCS.
Kaxxgas obmoTka gomkHa 3aHumatb He 6onee 10-15 MM ONWHBI MarHMTONpoBoaa.

9.6.5.2 TpaHcdopmaTop ycTaHaBnmBaeTcs B [1-06pasHbIl UCMbITAaTENbHbIA KOHTYP COrnacHo pucyHky 1, pasmvepbl A u b
KOTOpPOro OTpaxarwT YycrnoBus pacnonoxeHuss TT B akcnnyaTaumm. YacTb MarHMTONPOBO4A, Ha KOTOPOM HaMOTaHbI
KOHTPOmNbHbIE 0OMOTKM, AOMKHa ObITb 0OpaLleHa B CTOPOHY NPOBOAHUKA 0OpaTHOM LUMHbI KOHTYpa, NPUYEM CPeaHss (TPEeTbs)
KOHTpOnbHas obMoTKa [OMmKHa pacnonaraTbCsl HEMOCPEACTBEHHO HAMPOTMB 3TOW LUMHbI. TpaHccopmatop Ans nsMepeHus
TOKa B MEPBMYHON Lenn OOMKeH ObITb PacronoXeH Ha MPsSIMOM y4YacTke KOHTypa, a YCIOBUS €ro YCTaHOBKM OTHOCUTENbHO
KOHTYpa OOSMKHbI 06ecnedYnTb TOYHOCTb U3MepeHnst cornacHo 9.6.1 HacToswero ctaHaapTa. VicneiTyemasa BTopnyHasa obmoTka
AOIMKHa BbITb 3aMKHYTa Ha HOMUHAIbHYIO HarpysKy, onpegeneHHyo ¢ NorpeLlHocTbo He Bonee 5%.

9.6.5.3 NpoBeneHue namepeHnin

9.6.5.3.1 [nsa BbinonHeHus wuamepeHnss SOC KOHTPOSbHbIX OOMOTOK B MEPBUYHOM KOHTYpEe YCTaHaBMNMBAETCS TOK,
3HayeHMe KOTOPOro [AOIMKHO cocTaBnATb He MeHee 20% Toka HOMWHANbHOW nNpefenbHOW KpPaTHOCTU UCMbITYEMOro
TpaHcdopmaTtopa. [AnMTenbHOCTbL NPOTEKaHUS ATOro TOKa He HOPMUPYETCS, onpeaenseTcs U3 BO3MOXHOCTe 06opyaoBaHus u
CpeacTB uamepeHuii. Npyn OTCYTCTBUM MHOroKaHaslbHOM CUCTEMbI M3MEPEHUN U HEBO3MOXHOCTM uamepeHuss 3OC Bcex
KOHTPOMbHbBIX 0OMOTOK B O4HOM OMbITE AOMNyCKaeTCa MOBTOPATh OMNbIThbl, HO pa3HULAa B 3HAYEHMAX NEPBUYHONO TOKa He JOMKHa
npesbiwaTtb 1%. o pesynsrataMm NpoBeAeHHbIX M3MepeHun no dopmyne (6) HaxoguTca Hambonbllee 3HaveHue JC EE*

KOTOPOE MOXET BO3HUKHYTb BO BTOPUYHON OOMOTKE NpW HOMUHATbHOW NPeaenbHON KpaTHOCTY:
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Wo., -1
By _ e Tmp (6)
Wm'fun

rae &4 - Hambonbluee sHaueHne SNC KOHTPOSbHOWM 06MOTKM, NOMyYeHHOe B onbiTe, B;

Wy - HOMUHANBHOE YMCIIO BUTKOB BTOPUYHOI OBMOTKM;

Wm - YMCNO BUTKOB KaXXA0OW KOHTPONbHOW 0OMOTKM;
fnp_Kp_ - HOMUHanbHbIM TOK NpeaenbHON KpaTHOCTH, KA;

IDH. - NEPBUYHbLIN TOK B OMbiTe, KA.

9.6.5.3.2 NamepeHne Toka HamarHM4nBaHUS BTOPUYHOM 0OMOTKM

MamepeHue Toka HaMarHUYMBaHWS NMPOWU3BOAMTCA MPU 3HAYEHWUU HAMPSHKEHWUsl, paBHOTO Haubonbluemy 3HaveHuo 3OC
E 5, nonyueHHomy B 9.6.5.2.1.

9.6.5.3.3 OnpeneneHne NonHoOM NOrpeLLIHoCT

3HayeHne NOMHoM NOrpeLLHOCTU HaxoauTCst No hopmyne

roe fm - TOK HamarHmumBaHms no 9.6.5.2, A;
ng - HOMVHanbHbIN BTOPUYHBIN TOK UcnbiTyemoro TT, A;

Knp - 3Ha4yeHMe HOMUHaITbHON NpeaenbHON KpaTHOCTH.

MprmevaHusa

1 BmecTo onbITHOro obpasiua MOXeT OblTb UCMOMb30BaH MAKET €ro MarHUTHOW CUCTEMbI, KOTOPbLIA MOXET OTNMYaThCs OT
roTOBOro TpaHcdopmaTopa OTCYTCTBUMEM U30MSILMKM NEPBUYHON OOMOTKM, SNIeMEHTaMM Kpenexa B Kopryce, camoro Kopmnyca,
€CINY OH He npefHasHavYeH ass 3KpaHUPOBaHWS BTOPUYHOM OBGMOTKMN OT BHELLHUX MarHWTHbIX NOJei.

2 Cnenyet UMeTb B BMAY, YTO pearibHOe 3HayeHWe MONHOM MOrpeLHOCTM Npy Toke NpendenbHOW KpaTHOCTM ByaeT uMeTb
MeHbLUEee 3Ha4YeHWe Mo CPaBHEHMIO C ONPeaeNneHHbIM Mo AaHHOW METOAMKE 3HaYEeHUEM.

9.7 OnpeaeneHue KONMYECTBEHHOW YTEUYKU rasa ra3oHarnosIHeHHbIX TpaHccopmaTopoB

9.7.1 VicnblTaHue no onpeaeneHnto yTedkn NpoBoadaT npu Temneparype (25+10)°C.

UcnbiTyembin TpaHcdopmaTtop, 3anofiHEHHBIN 40 HOpMUpYyeMoro paboyero (MUHMManbHOro paboyero MM HOMUHaNbLHOIO
pabouyero) OaBneHus, NOMELLAT B 3aMKHYTbIi 0ObeM (Kamepy, 4exon U3 MOMMMEPHOW MNMEHKN), KOTOPbIA He [OIKeH
npeBbIWaTh HAPYXHbI 06beM UcnbITyemMoro TpaHcdopmaTopa bonee yem B 3 pasa.

lMocne yctaHoBKM TpaHcopmaTopa B 3aMKHYTbI o6bemM B MOCNeaHWA BBOASAT LyN 4YyBCTBMTENbHOrO npubopa

(TeyemnckaTens), pearvpylolero Ha Mmarble KOHUEHTpauuu rasa, KOTOpPbIM 3anofiHeH WCMbITyemblid TpaHcdopmartop,
oMKCUPYIOT NoKasaHusi npubopa. Yepes onpeaeneHHbIn NPOMEXYTOK BPEMEHWU BblAEPXKKM TpaHcgopmaTopa B 3aMKHYTOM
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obbeme (Hanpumep, Yyepes 1 4) onepauuio NOBTOPSHOT.
9.7.2 l'oposylo yTeuky rasa i , % Macchbl ra3a B UCMbITyeMOM TpaHcdopmartope, onpegensoT no opmyne

876107 AC- Ry AV
- d-t BV ’

IT

o

roe ACT - pasHOCTb KOHLEHTpaLUWK rasa B 3aMKHYTOM 06bemMe 3a BpeMst BblaepxKKu, I/m;
A, - paBnenue rasa, paBHoe 1 Kkrc/cm 2;
AT - pasHOCTb MeXay 3aMKHYTbIM 06LEMOM U HapYXHbIM 06BEMOM UCTLITYEeMOro TpaHcdopmMaropa, I;

£, - [aBneHue rasa B TpaHchopMaTope npu UcrbiTaHum (abCOoMOTHOE), KIc/cMm 2;

I - o6bem rasa B TpaHcopmatope, ;
g - MNOTHOCTL rasa B TpaHcOpMaTope;

£ - BpEMSI MeXAY U3MEPEHNAMMU, Y.

[ns TpaHcdopmMaTopa, 3anosIHEHHOTO 31erasom

g:145.m5.w_

9
¢ By Vg ©

MprmeyvaHusa

1 3HayeHus 00bemoB, HeOOXOOUMbLIX ONS BbIMUCMEHUS YTEYKW, AOMKHbI OblTb HaWAEHbl C MNOrPELUHOCTbIO, He
npesbiwatowen 20%.

2 Ecnu wkana npubopa Ans onpedeneHust yTedku He kanubpoBaHa HenocpeACcTBEHHO Afsi OnpedeneHust 3HavyeHust
KOHLEHTpaumm, r/f, 3T 3Ha4YeHWst HaxogaT no 3aeBucumocT ' = Fix), roe ®# - nokasaHus npubopa B eOvHMUax LiKanbl,
NPUNOXEHHON K CBUAETENbLCTBY 06 aTTecTaumm (kanmbpoBke), NPOBOANUMON B YCTAHOBNIEHHOM MOPSOKE.

9.8 OnpepeneHue Toka HAMarHUYMBaHUA BTOPUYHbIX OGMOTOK

9.8.1 [1ns onpegeneHuns Toka HaMarHMYMBaHUSA K UCMNbITYEMOW BTOPUYHON OOMOTKE NpU pa3oMKHYTON NePBUYHON 0BMOTKE
npuknagbiBatoT HanpsbkeHne 77 vactoTton 50 'y n namepsitoT NpoTekaoLwmn no 06MoTke TOK.

9.8.2 3HaueHune HanpsixkeHus {7, B, cooTBeTCTBYIOLEE 3HAYEHMIO NEPBMYHOIO ToKa, A, onpeaensioT No gopmyne

U:fﬁmm'K"u{(RE"'Eﬁmm 'D=8j2+|:EEI-DJH'U=6:|2 ’ (10)

rae 5 gam - HOMUHANbBHBIN BTOPUYHBINA TOK, A;

K - HOMUHanbHbIN KOSd)(*)VILI,VIeHT ©e3onacHoOCTK OOMOTKM Ons n3MepeHna nnm HoOMuMHalnbHaa npepnernbHada KpaTHOCTb
OOMOTKM Ang 3awuThl;

K5 - conpoTuBneHne BTOPUYHOM OBMOTKM MOCTOSIHHOMY TOKY, MPUBEAEHHOE K Temnepatype, npu KOTOpoW Onpeaensiiot
TOK HaMarHnymBaHus, Owm;
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Zayne - HOMUHANbHasi BTopuyHas Harpyska, Om.

9.8.3 HanpsikeHune {7 cnegyetr msaMepsTb BOSMLTMETPOM CPeAHMX 3HayeHwi. [lokasaHus BonbTMeTpa Heobxoommo
YMHOXUTb Ha koacbpuumneHT 1,11.

OcHoBHas NorpeLIHOCTb BONbTMETPA A0mMKHA ObiTh He 6onee +1%.
N3amepeHne HanpsixkeHus {7 npoBoasaT:
a) HenocpeACTBEHHO Ha BbIBOAAX UCTLITYEMOWN BTOPUYHOM OOMOTKM;

6) Ana TpaHcdopmMaTopoB, UMELLMX COBCTBEHHYIO NEPBUYHYO OBMOTKY, - Ha BbiBOAAX NepBUYHON 0BMOTKW. [pn aTOM
rnokKasaHus BonsTMeTpa AOMKHbI ObITb YMHOXEHbI HA OTHOLLEHWE BUTKOB BTOPUYHOW U MEPBUYHON OBMOTOK;

B) ANA LUWHHBIX, BTYMOYHbIX, BCTPOEHHBLIX W pPas3beMHbIX TPaHCHOPMATOpPOB, HE MMEIOLLMX COOGCTBEHHOW NEPBUYHON
0OMOTKM, - Ha BbIBOgAX crneumanbHOWM "KOHTPOSIbHON" 0BMOTKM, HAMOTAaHHOW Ha TpaHcopMaTop Ha BpeMsa ucnbiTaHui. Mpn

3TOM MoKa3aHWs BONbTMETPA AOMMKHbI ObITb YMHOXEHbBI HA OTHOLLEHNE BUTKOB BTOPUYHOMN U "KOHTPOMbHON" OOMOTOK.

9.8.4 [Dencreyloliee 3Ha4YeHWEe TOKA HaMarHM4YMBaHUSA cCregyeT U3MepsaATb amnepmeTpoM (MUnMaMnepMeTpoMm) Kracca
TOYHOCTM He Huxe 1.

9.8.5 Tok HamarHM4BaHUsA BTOPUYHbLIX 0BMOTOK fzmu:%Kj , %, HaxoaaT no gopmyrne

£ Jam
Tpame, gy = ————— - 100, 1
. E) S (1)

rae {9y - TOK HAMArHM4MBaHus, A, aMepeHHbIi no 9.8.1;
J9pmm - HOMUHANBHBIA BTOPUYHBIN TOK, A;
K - Ky WV L
Igﬂmz% ) - B COOTBETCTBUM 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 TOCT 2933, a Ha HOMWHanbHbIE
HanpspkeHus ot 3 go 750 kB BkntounTenbHo - no FTOCT 8024 npu HanbonblieM pabodem NnepBUYHOM TOKE.

[onyckaeTcs ucnbiTaHMe TpaHcopMaTopoB Ha HOMUHaNbHoe HanpsikeHne 0,66 kB npoeoanTs No FOCT 8024.

9.9.2 NcnbiTaHre npoBoasT npu HopManbHon Temnepatype no FTOCT 15150, ecnv B JOKYMeEHTaUMKM Ha TpaHccopmaTopbl
KOHKPETHbIX TUMOB He NPeayCMOTPEHbl UHbIE YCNOBUS.

9.9.3 lNpu wucnbITaHMN TPaHCOPMATOPOB, MMEKLUMX COOCTBEHHYIO MEPBUYHYIO OOMOTKY, TOK K BblBOAAM MNEPBUYHOMN
0OMOTKM criegyeT NOABOAMTL MPOBOAAMM NN LUMHAMM ONIMHOW He MeHee 1,5 M.

Tpchq)opmaTopbl, npegHa3Ha4vYeHHble and 3Kcniyataunm ¢ KOHKPETHbIM TUMOM LWKWH, ONYCKaeTCA UCMbITbIBATb oes ydyeTa
TeMnepartypbl NpoBOAHMKOB, NOABOAALLMX TOK K nepsquon obmoTtke. B atom Ccny4yae npoBOAHUKK, noaBoAdlline TOK npu
ncnbiTaHnn, OOJMKHblI COOTBETCTBOBATb YCIOBUAM UX 3KCnyaTtauun.

9.9.4 LlnHHbIE, BTYNO4YHblE, BCTPOEHHbIE W pa3beMHble TpaHCOpPMaTopbl WUCMbLITLIBAIOT B NEPBUYHOM TOKOBEAYLLEM
KOHTYpE COorfnacHo pucyHky 1a nnm 16.
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HeoBXxoAMMOCTb UCTbITaHWU B KOHTYPE, BWA KOHTYPa, @ Takke pasmepbl ... U Sy, (KOTOpble Mpy uCTbITaHUU He
AOIMKHbI ObITb NPEBbILLEHbI), AOMKHbI ObITb YCTAHOBMNEHbI B JOKYMEHTaLMM Ha TpaHCOpMaTopbl KOHKPETHbIX TUMOB.

9.9.5 TpaHccopmaTopbl C HECKONMbKMMU KO3(bPULUMEHTaMN TpaHchopMauuKn, nonyvyaeMbiMU NepeknioyeHnem cekunm
nepBuYHON 0BMOTKM, UCMBITLIBAKOT NPU HanbonbLLueM KoaddulmneHTe TpaHchopmaLlmm.

9.9.6 BTopuyHble 0OMOTKM TpaHCOpPMaTOpPOB MPU UCMBITAHUN OOMMKHbI OblTb 3aMKHYTbl HA HOMMUHANbHYIO Harpyaky, Ha
amnepmeTp nMbo HaKopoTKO.

9.9.7 3HadeHusa npeBblleHNss TeMnepaTyp 06MOTOK TpaHCHOPMATOPOB MCMbITaHHbLIX Ha YacToTe 50 Iy, Ha YacToTy 60 Iy
cnegyeT KOPpPEKTUPOBaTL creayoLwmm obpasom:

a) ons TpaHcgopmatopoB o 1000 A wnu gns TpaHcdhopmaTopoB 0e3 cOOCTBEHHOW MEepBUYHOM OOMOTKM Ha ntobble
HOMMWHarbHbIE TOKU

ATy = L05ATs, (12)
rae ATz - NpeBblleHVe TemMnepaTypsl, COOTBETCTBYOWee YacToTe 60 Mu;

475 - NpeBblleHWe TeMnepaTypbl, ONPeAerneHHoe OMbITHLIM NyTeM npwu yacTtote 50 u;
6) Anst TpaHcopMaTopoB ¢ COOCTBEHHOW NEPBUYHOM 0OMOTKOWM HA HOMUHanbHbIe Toku cabie 1000 A

ATe = 11ATy . (13)

9.10 UcnbiTaHMe Ha CTOMKOCTb K TOKaM KOPOTKOro 3aMblKaHUA

9.10.1 WNcnbiTaHMe NpPOBOAAT NPWU 3aMKHYTbIX HAKOPOTKO BTOPUYHbLIX OOMOTKax M noboM noaxogdwem Ans onbiTa

HanpsikeHun YactoTol (50 flz'ﬁj) Iy NponyckaHMeM Yepes NepBUYHY0 0OMOTKY CrieayHoLLMX TOKOB:

a) Toka, HauGonbLUMA MUK KOTOPOro [OMKEH GblTb (1’0_1’1)’3; HayanbHoe AEeNCTBYylOLLlEe 3HA4YeHUe MepuoanvecKon

i
COCTaBMAOLLEN HE OOMKHO NpeBblwaTth 1,15 _a Bpems npoTtekaHusa Toka - 3-10 nonyneprMogos, YMCO ONbITOB - 3;
1,842
6) Toka [, LefcTBylollee 3HAYEHWe KOTOPOro B TEYEHUE BPEMEHU MPOTeKaHUst £, [AOIMKHO ObiTb TakuM, 4TOGbI

BbIMOJTHAJIOCb COOTHOLLEHNE

V2, =12, =12 (14)

T"KE —“H"H —
Mpun aTOM 3HaYeHue £, AOIKHO GbiTb OT 0,5 [0 5 ¢, YMCIO ONbITOB - 1.

Mpumeyanne - [Mpu WCMbITAHUM LUMHHBIX, BTYMOYHbIX, BCTPOEHHbIX U pPa3bEMHbIX TpaHC(OPMATOPOB 3HAYEHUEe
HanbonbLUIero nNMka Toka He yCTaHaBMUBAIOT.

Mpu HaNMUYMM TEXHUYECKNX BO3MOXXHOCTEN UCTIbITaHMS MO NEPEYNCIIEHNSIM a U 6 MOTyT ObITb COBMELLIEHDI.

Mepepn ncnbiTaHMeM Temneparypa TpaHcdopmaTopa AoSmkHa 6bITh (25:10)°C.

9.10.2 WcnbiTaHMe npoBoAAT B OAHOGA3HOM UCMbITAaTENbHOM KOHType. Pasmepbl M KOHUrypaumsi KOHTypa npwu

ncnbiTaHMM TpaHcopMaTopoB Kateropui pasmelleHms 2, 3, 4 n 5, a Takke pacCTOsHUSA OT BbIBO4OB MEPBUYHON OOMOTKM
TpaHcpopmaTopa [0 Onvkamwmx Todek duKcauMnm NPOBOOHMKOB KOHTYpa [OOMKHbI COOTBETCTBOBATb YKa3aHHbIM B
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OOKyMeHTauumn Ha TpaHCCbOpMaTOpr KOHKPETHbIX TUNOB.

McnbiTaHWe LWMHHBIX, BTYNOYHbIX, BCTPOEHHbLIX M pa3beMHbIX TpaHCOpMaToOpPOB 4OMNYCKaeTCsi NPOBOAMTL MPU MMUTaLMK
X MNEPBUYHON OOMOTKM HECKOMBKMMWU MNEPBUYHBIMKA BUTKaAMW, pacrioriaraeéMbiMy PaBHOMEPHO OTHOCUTENIbHO BTOPWUYHBIX
OOMOTOK.

9.10.3 TpaHcdhopmaTop cYMTaloT BblAEpPKaBLUMM UCTbITAHUE, eCN:
a) He NPOU3OLLIIO NOBPEXAEHUI, NPENATCTBYOLWMX €ro AanbHenwen paboTe;
©0) nocne oxnaxaeHusa o temnepatypbl (25£10)°C oH Bblaepkan ucnbiTaHns no nyHktam 2, 10, 12 Tabnuupl 14;

B) MOrPELLHOCTU BTOPUYHBLIX OBMOTOK, MU3MEPEHHbIE MOCIE pa3MarHuyYMBaHUsl, COOTBETCTBYIOT YCTaHOBIEHHbIM Kraccam
TOYHOCTU U HE U3MEHWUIUCH MO CPaBHEHMIO C NEepPBOHAYanbHbIMK 6ornee YeM Ha NMOMOBKHY 3HAYEHMIA, YCTaHOBINEHHbIX AN 3TUX
Krnaccos.

B OokymeHTauum Ha TpaHCOpMaTopbl KOHKPETHbIX TUMOB, Y KOTOPbIX MMOTHOCTb OOHOCEKYHAHOro TOoKa TepMUYECKOW
CTOWKOCTM MPEBbLILIAET 3HAYEHUS:

a) y TpaHccopmaTopoB Ha vactoTy 50 Mu:

160 A/MM2 - AnNs MeHbIX NPOBOAHNKOB;

105 A/MM2 - ansa antoMUHUEBbLIX NPOBOAHWKOB;
0) y TpaHccopmaTopoB Ha YactoTy 60 Iu:

154 A/MM2 - AN MegHbIX NPOBOAHNKOB;

101 A/IMM2 - anga antoMUHUEBLIX NPOBOAHMKOB,

AOJDKHbI ObITb YCTaHOBJ1E€Hbl 4OMNOJTHUTENbHbIE KPUTEPUN, NoATBEepXAdatloume, 4To TpchcbopmaTop BblaepXan ncnbltTaHnAa
Ha CTOMKOCTb K TOKam KOPOTKOIo 3aMblKaHUA.

9.11 lamepeHmne conpoTmBEHNA BTOPUYHbBIX OOMOTOK MOCTOSAHHOMY TOKY npoBoasT no FTOCT 3484.1.

9.12 UcnblTaHne MacnoHanorTHEeHHbIX TpaHCOpPMaTOPOB Ha repMeTUYHOCTbL NpoBoasaT no FOCT 3484.5.

9.13 Metogbl 1 BUAbI UCMbITAHUA TPaHCHOPMATOPOB Ha YCTOMYMBOCTb K KIMMAaTMYECKMM BHELUHUM BO3L4ENCTBYHOLLMM
daktopam no MOCT 16962.1 n MexaHM4YeckMm BHELWHWM Bo3gencTsyowmMm daktopam no FOCT 16962.2 AomkHbl ObiTh

yKasaHbl B OOKyMEHTauuu Ha TpaHchOopMaTopbl KOHKPETHbIX TWUMOB B 3aBUCUMOCTM OT WCMOMHEHUS W KOHCTPYKTUBHbLIX
ocobeHHocTen TpaHcopMaTopoB.

MeTpornornyeckne xapakTepUCcTUKU NPOBEPSIIOT OAHMM U3 CreayoLmnx cnocoboB:

a) NyTem HenocpencTBEHHOro onpeaenennst norpewwHocTer - no FOCT 8.217 npu HaMMeHbLUEM U HaubonbLUIEM (C yY4ETOM
ONUTENBHOrO Harpeea) 3Ha4YeHusax paboyer Temneparypbl.

I'Ile 9TOM TOKOBbl€ W YyrnoBble NOrpewHoOCTM He OOJIKHbl npeBbillaTb 3Ha4YeHnn, YCTaHOBJIEHHbIX B 6.4.2 pon4a
COOTBETCTBYHLLKMX KJITaCCOB TOYHOCTHU;

6) MyTem n3mMepeHnsi TOKOB HaMarHM4YMBaHus cornacHo 9.8.5 npy HaumeHbLleM U Hanbonbluem (C y4eTOM ANUTENbHOro
HarpeBa) 3HadYeHusx paboyel TemnepaTypsbl.

I'IpM 9TOM 3Ha4YeHMe ToKa HaMmarHmdmeaHma OOIMKHO COOTBETCTBOBATL CleAyolwnM yCloBUAM:
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mon - PEAEN AOMyCckaeMoii yrioBoii NOrpeLLHOCTH, Cpag.

Mpun ncnbiTaHMaxX TpaHCHOPMATOPOB KaTeropun pasmelleHns 1 Ha BO3OEWCTBUE UCMbITATENbHbIX CTAaTUYECKNX Harpy3ok
OCHOBaHWe TpaHcopMaTopa >XeCTKO 3aKkpennslT, a K cepeduvHe BbiBO4a ero nepBUYHOM OOMOTKM MpuKnagbiBatoT
ucnblTaTeNbHY0 HarpysKy, paBHYlO 3Ha4YeHUto, ykasaHHOMY B 6.2.3. YkasaHHyt Harpysky npuknagbiBatoT noodepeaHo B Tpex
B3aUMHO NepneHAUKYNSIPHbIX HanpaBneHnsx: B rOPU30HTarnbHON NIOCKOCTM MO OCU BbIBOAA B CTOPOHY OT TpaHcdopmaTopa, B
ropu3oHTanbHOW MIIOCKOCTU B HaNpaBneHun, NepneHauKynspHOM OCY BbIBOAA, B BEPTUKAIBHOWM MIIOCKOCTU MO HanpaBneHuo K
OCHOBaHWIO.

B kaxxgoM HanpaeneHun BpeMsl BblOEPXKKU HArpysku - 1 MuH.

TpaHcopmaTop cuuTaloT BbiAep)KaBLWUMM UCMbITaHWe, €CnM BO BPEMSI M MOCRe €ero npoBedeHUss He OTMEYEHO
rnoBpexaeHne TpaHcgopmaTopa WM BbiBoAa, TEYM Macna Yy MacfoOHanofHEHHbIX W YBENMYEHUE YTeYKM rasa y
rasoHanosHeHHbIX TpaHcopMaTopOB.

9.14 UcnbiTaHWe Ha NPOYHOCTb NPU TPAHCNOPTUPOBAHUMN

9.14.1 MeTtogbl UCMbITAHMA Ha NPOYHOCTL Npu TpaHcnopTupoBaHum no [OCT 23216 AomkHbl ObITb MNpuBedeHbl B
AOKYMeHTauun Ha TpaHcopmaTopbl KOHKPETHBIX TUMOB.

9.14.2 lMocne wucnbiTaHua TpaHcopMaTopbl pacnakoBbiBaKOT, NPOBOAAT BHELUHWA OCMOTP TpaHchopMaTopoB, Tapbl,
KpenneHuin, a Takke NpoBepSIOT NapaMeTpbl, YCTAHOBMEHHbIE B JOKYMEHTALMN Ha TpaHCHOPMaTOpPbl KOHKPETHbLIX TUMOB.

9.14.3 TpaHcdopMaTop 1 €ro yNnakoBKy CHATAIOT BblAEPXKABLLMMMW UCTMbITAHWE, ECIIN:

- NPV BHELUHEM OCMOTPE YNakOBKW He ODOHapyXeHbl MexXxaHudeckue NOoBpeXAEeHUs Tapbl, Beayline K notepe 3aluUTHbIX
CBOWCTB, @ TakkKe HapyLlUeHWs KpenneHun yrnakoBaHHbIX m3genun B Tape. [onyckaeTca ocrniabneHue KpenneHvun usgenvsi B
Tape, ecnu 3To He NpPUBErOo K NoBpexaeHunto TpaHcdopmMaTopa B npoLuecce UCMbITaHNUS;

- MPWU BHELUHEM OCMOTpe TpaHcdopmaTtopa He oBHapyXeHO MOBPEeXAeHWUN, NPensTCTBYOWMUX ero paboTe, U pesynsraThbl
NpOBEepPKN NapamMeTPOB NOMOXUTENbHbLIE.

9.14.4 TNpn ynakoBKe HECKOMbKMX TpaHcopMaTopoB B OAUH SILLMK [AOMYCKAeTCs MPOBEPKY NapaMeTpoB NPOBOAUTHL
BbIGOpOYHO. Yucrio noanexawimx WUCMbITaHWO TPaHCOPMAaToOpoB OOMKHO ObiTb  ykasaHo B [OKYMEHTauuMu Ha
TpaHcgopMaTopbl KOHKPETHBIX TUMOB.

9.14.5 [Ona «kpynHoraGapuTHbIX TpaHCOPMATOPOB MUCMbITaHME [OMycKaeTcsas He npoBoauTb, a CnocoBGHOCTb
TpaHCcOPMaTOPOB 1 YNaKoBKWN MPOTUBOCTOSATL paspyLuaroemMy AeNCTBUMI0 MEXaHUYECKUX Harpy3oK npu TPaHCNopTUPOBaHMU
OOMycKaeTcs OLUeHNBaTb Ha OCHOBAHMW pe3ynbTaTtoB TPAHCNOPTUPOBAHMSA 3TUX UMW aHanormMyHbIX UM U3aenuin notpebutento.

9.15 UcnbiTaHne ynakoBKKU Ha copacbiBaHue
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9.15.1 MeToabl MCNbITaHWUA YNakoBKU TpaHcdopmaTopoB Ha cbpacbiBaHue no FOCT 18425 pgomkHbl GbITb yKasaHbl B
OOKyMeHTaumu Ha TpaHchopmMaTopbl KOHKPETHbLIX TUMOB.

9.15.2 VcnblTaHnio noasepraroT ynakoBKY CyMMapHOM Maccomn (BMecTe C ynakoBaHHbIM magenunem) oo 200 Kr. YnakoBky
cymmapHon maccon 6onee 200 kr, a TakkKe YMNakoOBKY, MapKUMpoBaHHyt 3Hakom "Xpynkoe. OCTOPOXHO" MCMbITaHWUIO Ha
NPOYHOCTb NpU cOpackiBaHUN HE NOABEPratoT.

9.15.3 Awumk (ynakoBKy) ¢ HaxogaLWmMMcs B HeM TpaHcdopmaTopoMm (TpaHcopMaTopammn) UM MakeTom, UMUTUPYIOLLMM
ynakoBaHHble TpaHcdopMaTopkl, cOpackiBaloT oanH pa3 Ha nnowaaky no FOCT 18425 Ha ero TopLeByto CTOPOHY C BbICOTbI:

- 0,5 M - npu cymmapHon macce TpaHccopmatopa un ynakoBku 4o 100 Kr BKNHOYMTENBHO;
- 0,3 M - npn cymmapHon macce TpaHchopmaTopa u ynakoskn ot 100 go 200 Kr BKAOYMTENBHO.
9.15.4 o oKOHYaHWUW UCMbITaHUS NPOBOAAT BHELUHWUIA OCMOTP YNaKoBKM.

9.15.5 YnakoBKy cuUMTalOT BblAEpXaBLUEA WUCMbITAHWE, €CMM MpU BHELIHEM OCMOTpe He O0OHapyXeHO Cepbe3HbiX
NOBPEXAEHUIA, BEOYLLUX K NOTEPE e 3aLUUTHbIX CBONCTB. [Jonyckaetcst ocriabneHne OTAenbHbIX KPEMMEeHNIA.

9.16 lMopTBepxaeHue cpegHer HapaboTkyM OO OTKa3a NPOBOAAT HA OCHOBaHWM cbopa y noTpebutener unm no cnpaeke o
HanUuMM NPETeH3Un OT 3aKasvyMKoB UMM noTpedbutenern n obpaboTkM MHGopmauun o paboTe TpaHCOPMATOPOB WUMN KX
NPOTOTUMNOB MO METOANKE, YKa3aHHON B OKYMEHTALMM Ha TpaHCcopMaTop KOHKPETHOro Tuna.

9.17 UcnbiTaHMe Ha BHYTpPEeHHee AyroBoe 3aMmblKaHue

VcnbiTaHne NpoBOAAT AN NPOBEPKM COOTBETCTBUA TpaHccopmaTopa TpeboBaHmam 6.10.6. TpaHcdhopmaTop ocHalaloT
BCEM HeobxoaMMbIM 060pyAOBaHMEM U YCTAHABMMBAIOT B YCIOBUSIX, aHANOMMYHbIX YCITOBUSIM SKCMyaTauuu.

OcHoBaHne TpaHcdopmatopa MOMeLWaT Ha ¢dyHAamMeHT BbicOTOM He MeHee 500 mm. [Ona rasoHanonHEeHHbIX
TpaHCOPMaTOPOB AABEHNE HAMONTHEHUA HE LOIMKHO ObITb MEHbLLE HOMUHANBHOIO AaBreHus HanonHeHust npu 20°C.

Mpy MCMbITaHUM Ha BHYTPEHHEE AYyroBoe 3amblkaHue HeobXoauMO onpefenvTb rpaHuLbl OoMyckaeMo o6racT BOKpyr
TEeCTUpyeMoro o0bekTa, MMEIOWErNO BbICTynawlwme 4YacTv. [duameTp [OaHHOrO y4yacTka [[OMmKeH ObiTb paBeH avameTpy

TpaHcdopmatopa (Mo camomMy 6onbLIOMY pasMepy) NIC BblCOTa 06pasLa, yMHOXEHHas Ha ABa, C MUHMMAarbHbIM JUaMeTpoM
2 M.

VcnblTaHne NpoBOAAT Ha TpaHcdopMaTope, KOTOPbIN N3HavanbHO HAaxXoAWmcs Npu TemnepaType okpy»KatoLlern cpeqbl.

YacToTa ncnbiTatenbHOro Toka A0MKHA nexartb B npedenax 48-62 Iy,

Tok Oyrm BO BpemMsa WCNbITAHWUA [OMKEH WUMETb acuMMETpudHyto dopmy. [encTsylollee 3HaYeHWEe CUMMETPUYHON
COCTaBMAOLWEN [OMMKHO PaBHATLCA TOKY TEPMUYECKOM CTOWKOCTM TpaHcdopmartopa, a nepBoe amMnnuTyaHoe 3HayeHue
NOSHOro ToKa cocTaBnATb 1,7 4ENCTBYIOLLENO 3HAYEHMS.

Honyckn cnegytowine:

+5% - Ha cpeaHekBaapaTMYecKoe 3HaYeHne ToKa;

1+5% - Ha NPOJOIMKUTENBHOCTb.

MOLLIHOCTb UCTOYHMKA NUTaHUS [OOMKHa OblTb [OOCTATOMHON ANA NOAAEpPXaHWUs CUHYycoMAanbHOro ToKa [yroBoro
3aMblKaHNS Ha NPOTSXXEHUM BCEro UCMbITaHUS.

B kayecTtBe UCTOYHMKA ayrun 4vepes rmaBHYy M30NAUUK0 BHYTPU UCMbITATeTIbHOIo o0bekTa MOXHO MCMNonb30BaTb npoBoa

avametpom oT 1 go 3 MM, pasMellaeMblil Mexay SKPaHOM BbICOKOrO W HMU3KOTO HamMpsPKeHUsl, UMM aHamnorM4yHoe emy
npucnocobneHue.
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MecTo BO3HMKHOBEHUS ayrn OOJ1KHO NMpuxognTbCd Ha obnacTb MakcumarnbHoro ANEKTPOCTATUYECKOIo Hanps>xeHns.

TpaHccopmaTop CuUMTaeTcsl MpoledWwmnM UCTbiTaHWe, €CrnyM  ero  3KCMyaTauuoOHHbIE  XapaKTEPUCTUKM  OTBe4YaloT
TpeboBaHuam 6.10.6.

Ecnn TpchcbopmaTop aHanornyHom KOHCTPYKUMM YyXXe npoLluen KBaJ'II/I(*)VIKaLI,I/IOHHbIe ncenblTaHnAa (Ha cooTBeTCTBME
TeXHUYECKUM ycnosva), N3roToBuUTENb npegobAaBnAeT NPOTOKON pacnpocTpaHeHusa pe3ynbraTtoB ncnbITaHUn
TunonpeacrasuTens, nomsepmqarow,mﬁ CNOCOBHOCTb AaHHOro TpchcbopmaTopa, KOTOprVI He noaeepranca ynoMAHYTbIM
BbllUE€ UCNbITAaHNAM, K BblAEPXUBaAHUIO BHYTPEHHErNo AyroBoro 3amMmblKkaHUA 6es npoeeneHna AoNoSTIHUTENbHOIo UCNblTaHUA.

[onyckatotcs gpyrme Metofbl MCMbITAHUIA, 3KBMBANEHTHbIE MO 3HEPruM, BblOEnsiemMoi BHYTpU TpaHcdopmaTtopa npwu
ropeHuun Oyru, KoTopble criedyeT yKkasbiBaTb B JOKYMEHTaLun Ha TpaHchopMaTopbl KOHKPETHBIX TUMOB.

9.18 UcnbiTaHNMe MHOIOKpPaTHbLIM Cpe3aHHbIM UMNYJIbLCOM Ha BblBOAAaX NepPBUYHON OOMOTKMU
VcnbiTaHne NpoBOAAT A58 NOATBEPXOeHNS cooTBeTCTBUSA 6.3.1.

VcnbiTaHne NpoBOAAT C MPUNOXEHWEM MHOFOKPaTHbIX MMMYNbCOB OTPULIATENBHOM MONAPHOCTW, CPEe3aHHbIX OrM3Ko K
"BepLunHe".

McnbiTatensHoe HanpgaxXeHne npuknaabiBaloTr Mexay BbiBOA4AMW BbICOKOIo HanpsAXXeHuq I'IepBI/NHOIZ 0OMOTKM 1 BbIBOOAMMU
3a3eMIeHnA.

Pama, kopnyc (ecnu Takon MMeeTcsl), CepAeyHuK (ecnu npegycMaTpuBaETCsl €ro 3a3eMrieHue), a Takke BCe BbIBOAbI
BTOPUYHOM(-bIX) OBMOTKMN(-OK) JOSMKHbI OblTb 3a3eMIIEHbI.

3apjaHHOe amMnnuTygHoe 3HayeHue UWCNbITaTeNbHOro HanpsKeHus OOMKHO coctaensate 70% OT  HOMUHanbHOro
BblAEPXXMBAEMOrO HanNpshKeHMs rpo3oBoro umnynbca. MNMapametpbl Mnynsca - no FOCT 1516.3.

MpuknageiBatoT 600 nocnegoBaTenbHbIX MMMYLCOB C YaCTOTON NPUMEPHO 1 UMNYIbLC/MUH.
Mo cornacoBaHuo MeXay M3roToBUTENEM U NOTPEOUTENEM KONUYECTBO UMMYNbCOB MOXKET ObITb yMeHbLUeHo o 100.

Pernctpupytot popmy BOfHbI B Hayane U B KOHLE WCMbITaHWs, a Takke nocne npunoxeHumsa kaxabix 100 mmnynbcos
(MUHUMYM).

B ocHoBe KpuTepUEB OLEHKM pe3yrbTaToB nexaT crieqyowmne TpeboBaHus:

- CpaBHEHUe UMMNyJibCHbIX Hal'lpﬂ)l(eHI/IVl, 3a(*)I/IKCVIpOBaHHbIX B Ha4dane n nocrie npuioXeHna Kaxabix 100 nMmnynbcos, He
OOJKHO BbIABNATb Haln4ne Kakux-rnmobo N3MEHEHWI, I'IpVI‘-II/IHOIZ KOTOPbIX MOTYyT ObITb YaCTUYHbIE pa3paabl B ANINEKTPUKE,

- YPOBEHb U3MEPEHHbIX YaCTU4YHbIX Pa3pAaa0B HE OOJMKEeH npeBbillaTb 3Ha4eHUA, 3ajaHHble B Tabnuvue 6;
- USAMepeHne TaHreHca yrina ananekTpn4eckmx notepb A0 UCNbITaHUA U NO NCTEYEHUN HE MeHee OBaauaTh YeTblipex YacoB
nocne 3aBeplieHuna uUcnbiTaHuA. Pe3yJ'IbTaTbI OOMKHbI ObITb OAWHAKOBbLI, 3a WUCKIHOYEHMEM norpeLwHocTH, O6yCJ'IOBJ'IeHHOI7I

VICI'IOJ'Ib3yeMOI71 METOAMKON UCMbITAHUS;

- NoBbIlLEHNE coAepXXaHUA pPacCTBOPEHHbIX ra3oB B Macle, naMepdaemMoe no UCTedeHnn cemmngecAaTu AByx 4acoB nocrne
ncnblTaHnA, He JOIMKHO BbIXOAUTb 3a paMKK cnegyroLwmnx 3HaYeHUNn:

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

- auetuneH (Z5H 4 ) - otcyTcTame.
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Ecnu noboe 13 ykasaHHbIX TpeOOBaHMIN HE BINOMHSAETCS, CYMTAETCS, YTO TpaHCOpMAaTop He NPOLLEN UCMbITaHKe.
9.19 UcnbiTaHWe Ha cTeneHb 3aWUTbl KOPNYCOB

Wcnbitannsa npoBoadat B cootBetcTBun ¢ [OCT 14254 Ha Koprniycax MOSMHOCTbIO coBGpaHHOro TpaHcdopmaTopa, Kak B
YCNOBUSIX 3KCNyaTaumm.

9.20 UcnbiTaHWe Ha HanpsiXXeHMe paguonomex

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

TpaHcdopmaTop cuuTaeTcsl MPOLUEALNM MUCTbITaHWe, eCnn YPOBEHb PaAMOMOMEX MPU HanpsiKeHUu l,l-UH.pIﬁ

cooTBeTcTBYET TpeboBaHuam 6.15.1.

10 TPAHCINOPTUPOBAHUE U XPAHEHUE
10.1 TpaHcnopTupoBaHue

10.1.1 TpeboBaHMA K TPaHCMOPTMPOBAHMIO B 4YacTU BO3OENCTBUSA MexaHumdeckux dhaktopoB no [OCT 23216 wu
Knumartudecknx daktopoB BHellHew cpeabl no FTOCT 15150 gomkHbl ObiTe yka3aHbl B AOKYMEHTaUUM Ha TpaHcdhopMaTopbl
KOHKPETHbIX TUMOB.

I'IpV| TPaHCNOPTUPOBaAHNN B TPAHCNOPTHbIX KOHTeI?IHean TpaHCCbOpMaTOpr oes I/IH,D,VIBI/I,EI,yaJ'IbHOI7I YNaKoOBKU OOJIKHbI ObITb
HageXHOo 3aKkpenrieHbl N npegoxpaHeHbl OT MEXaHNYEeCKNX nospem,quMVl.

[lonyckaeTcs TpaHCNopTUPOBaHUE TPaHCGOPMaTopoB B Npeaenax ogHoro ropoga 6e3 ynakoBKu MpW YCMOBUW MPUHATUS
HeobXoaUMbIX Mep, UCKI0YatOLLMX BO3MOXHOCTb UX NOBPEXKOEHUS.

10.2 XpaHeHue

10.2.1 TpeboBaHus K XpaHeHMIO TpaHCOPMaTOPOB B YaCTU BO3OENCTBUA KNMMaTUYECKMX (hakTOPOB BHELUHEW cpebl Mo
FOCT 15150 AomkHbI ObITb YKa3aHbl B JOKYMEHTaUMW Ha TpaHcopMaTopbl KOHKPETHbLIX TUMOB.

[a3oHanonHeHHble TpaHcdopMaTopbl HaMOSHSAT A0 YPOBHS, OOCTATOMHOMO [Arsl MNoAdepXaHusl MONOXUTENbHOro
[AaBIeHNs BO BPEMSI TPAHCMNOPTUPOBKM.

11 YKA3SAHUA NO 3KCIJTYATALUU

Mpv BBOAE TPaHCHOPMATOPOB B IKCMSlyaTauMio, a Takke B MNpouecce 3KchnyaTauuu TpaHcopmMaTopoB creayet
cobnitopgatb TpeboBaHUs!, yCTAHOBMEHHbIE B AOKYMEHTaLUM Ha TpaHCcopMaTopbl KOHKPETHBIX TUMOB. OTW TpeGoBaHNA AOSHKHbI
ObITb YKasaHbl B 9KCMyaTaLMOHHON JOKYMEHTaLum.

12 TAPAHTUU U3ITOTOBUTENA

12.1 WarotoBuTENb rapaHTUpPyeT COOTBETCTBME TpaHCGOPMaTopoB TpeboBaHUAM HacTosILEero craHgapTa npwu
COOMoAeHUM  YCIOBUIA  MPUMEHEHWsl, 3KCMIyaTauun, XpaHeHus W TPaHCTOPTUPOBAHWS, YCTAHOBIEHHbIX HaCTOSALLMM
cTaHaapToM.

apaHTUIAHBIA CPOK 3KCMyaTaLmMn TpaHCHOPMaTopoB - NSATb NIET C MOMEHTa BBOAA B 3KCNIyaTauuto, HO He Bornee nsatu ¢
NOMNOBMHON NET CO AHA OTIPY3KM C NpeanpuUsaTUS-M3roToBUTENS.

12.2 [na TpaHcdopmaTopoB, MpefHas3HayYeHHbIX AN 3KCNopTa, rapaHTUMHbBIA CPOK 3JKChryaTauuu ycTaHaBnvBalT B
COOTBETCTBUM C TPEOOBaHUSAMU, NPUHATLIMU B CTPAHE-U3rOTOBUTENE.

I'Igvmomel-me A
(obsizaTenbHoOe)
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NEPEYEHb CMPABOYHbIX OAHHbLIX, MTPUBOAUMbIX B UH®OPMALIMOHHbIX MATEPUATIAX
NPEONPUATUA-UITOTOBUTENA

B VIH(bOpMaLI,I/IOHHbIX MaTepunanax npeaonpuaTna-n3rotoBUTenAd cnenyet ykasbiBaTbh crneyowimne cnpaBoYHble JaHHbIe!:

a) AonyCcTuMble BTOPUYHbIE Harpy3kun AOnd pas3riinyHbIX KiacCoB TOYHOCTU, €CJin TaKoe Tpe6OBaHV|e npegycmMmoTpeHo B
OOKyMeHTauunmn Ha Tpchd)opmaTop KOHKPETHOIo tuna;,

0) KOHCTPYKTUBHbIE [AHHblE: HOMWHANbHOE 4WCIO aMMNEpPBUTKOB, CPEAHIO [AfIMHY MarHUTHOrO MyTM W CeyYeHue
MarHuTonpoBoAa, CONPOTUBNEHNE BTOPUYHON OBMOTKM MOCTOSAHHOMY TOKY, pacYeTHOE 3Ha4yeHne MHOYKTUBHOMO CONpPOTUBMEHUS
BTOPUYHBLIX 0OMOTOK (6€3 yyeTa BNUSIHUSA BHELUHUX MarHUTHbIX NOsen);

B) TUNOBblE KpMBblE HaMarHndymBaHuma MarHMTonpoBOAOB BTOPUYHbLIX OOMOTOK AN 3alnThl, CHATbIE npuv NpakTn4ecku
CHycounaarnbHOM HanpsaXeHuu (SaBI/ICI/IMOCTb MakCUMarnbHOW WHAOYKUUM OT OENCTBYIOLLEro 3HAYeHUs HanpsXXeHHOCTU

MarHUTHOro nons);

) KpuBble NpedenbHOW KPaTHOCTW BTOPMYHbIX OOMOTOK ANS 3awmTbl Ans KpaTHOCTEeNW, He NpeBbllakolmx Toka
AMHaMNYEeCKOW CTOMKOCTU, AeneHHoro Ha 1 5. ﬁ N AN BTOPUYHBIX HArpy3okK - 25% HOMWHAaNLHOro 3HaveHus (HO He MeHee
10 B-A) n BbiWwe.

D,J'IFI TpchdaopmaTopOB C HECUMMETPUYHbIM pacnoJioXeHnem I'IepBI/I'vIHOIZ n BTOpVILIHOI7I obmoTOK Onana3oH Harpy3ok Huxe
HOMWHANbHOW MOXET OTNNYaTbCs OT YKa3aHHOrO;

[) KOHCTPYKTMBHbIE 0COGEHHOCTU TPaHCHOPMAaTOPOB.

MpumeyaHue - [aHHble nepeuvncrnieHnn 6)-r) NpuBoaaT Ans TPaHCHOPMAaTOPOB Ha HOMWHAarbHbIE HanpskeHus 6 kB un
BblLle (C yKazaHMeM 3HAYEHUN X BO3MOXHbIX OTKITOHEHUN).

MpunoxeHune b
(cnpaBo4HoOe)

OOMYCKAEMAS OBJIACTb NMOrPELUHOCTEN AN TPAHC®OPMATOPOB PA3JIMYHbIX KITACCOB
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KrioyeBble crioBa: QneKkTpOMarHWTHble TpaHcopmaTopbl TOKa, TexHudeckue TpeboBaHus,

6e30nacHOCTb, MPUEMKa, TPaHCNOPTUPOBAHNE, XPaHEHNE.

ONEeKTPOHHbIV TEKCT JOKYyMEeHTa
nogrotoerneH AO "Kogekc" n ceBepeH no:

OdI)I/ILLI/IaﬂbHOQ n3gaHue
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