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FOCT 1983-2015

lpynna E64

MEXXTOCYOAPCTBEHHbIA CTAHOAPT

TPAHC®OPMATOPbI HAMNPAXXEHUA
OBLUME TEXHUYECKUE YCIOBUA
VOLTAGE TRANSFORMERS. GENERAL SPECIFICATIONS

MKC 17.220.20
OKI1 34 1450

[ata BeegeHus 2017-03-01

NMPEOUCITOBUE

Llenun, ocHOBHbIE MPUHLMMNBI U1 OCHOBHOWM NOPSIAOK NpOoBeAeHUs paboT No MeXrocy4apCTBEHHON CTaHAapTU3aUmMm YyCTaHOBMEHbI
[OCT 1.0-92 "MexrocygaapcTBeHHas cuctema ctaHgaptusaumm. OcHoBHble nonoxeHus" n FOCT 1.2-2009 "MexrocyaapcTBeHHas
cucteMa  ctaHgaptmsauuun. CraHoapTbl  MEXrocy4apCTBEHHble, MpaBuila W PEKOMEHZAUMM MO MEXrocyaapCTBEHHOM
ctaHgapTtm3aumn. NpaBuna pa3paboTku, NPUHATUS, NPUMEHEHUS, OOHOBNEHNSA N OTMEHbI"

CBegeHus o cTaHaapTe

1 PABPABOTAH O6wecTtBoM € orpaHu4eHHon oteeTcTBeHHocThio "L CB3M" (OO0 "L CB3MM") n OTKpbITbIM aKLUMOHEPHbIM
obwecTteom "CBepanosckuin 3aBog TpaHcopmatopos Toka" (OAO "C3TT")

2 BHECEH TexHunyecknm kommuteTom no ctaHgaptusaumm TK 016 "OnekTpoaHepreTmka”

3 MPUHAT MexrocynapCTBEHHbIM COBETOM MO CTaHAapTM3auuu, meTponornn u ceptudukauum (npotokon ot 10 gekabps
2015 . N 48)

3a NPUHATUE NporofiocoBanu:

KpaTkoe HaumeHoBaHue Koa ctpaHbl no CokpalleHHoe HavMeHOoBaHMe HaLMoHaNbHOro
CTpaHbl No MK (ISO 3166) 004-97 opraHa no ctaHgapTusauum
MK (ISO 3166) 004-97
AsepbangxaH AZ AscTaHgapt
ApmMeHus AM MwuHakoHoMuKkn Pecnybnukmn ApmeHus
Benapycb BY loccranpapT Pecnybnvkm Benapych
KasaxctaH KZ loccranpapT Pecnybnuvkn KazaxctaH
Kuprnsus KG KblproiactaHgapT
MongoBa MD Mongosa-CtaHgapt
Poccusa RU PocctaHgapt
TagxunkucraH TJ TapxukctaHgapT
TypkmeHus ™ masroccnyx6a "TypkmeHcTaHgapTnapbl"
Y36ekuncrtaH uz Y3cTtaHgapT
YkpanHa UA MwuHakoHOMpas3BUTUSA YKpauHsbl

(Monpaeka. NYC N 1-2021).

4 MNpukaszom PenepanbHOro areHTCTBa MO TEXHUYECKOMY PErynvpoBaHuio 1 meTponorn ot 23 mwoHa 2016 . N 673-cT
mexrocyaapcTBeHHbln ctaHgapt FOCT 1983-2015 BBegeH B OelcTBMEe B KayecTBe HauMOHanbHOro craHgapta Poccuiickon
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®epepaunm ¢ 1 mapta 2017 .
5B HacTodLleM cTaHgapTe y4TeHbl OCHOBHbIE NMONOXEeHUA MeXAyHapo4HbIX CTaHOapTOB:

M3K 61869-1(2007)* "TpaHcdopmaTtopbl nameputensHble. Yacte 1. O6wme Tpebosanuns" (IEC 61869-1(2007) "Instrument
transformers - Part 1: General requirements”, NEQ);

* NlocTyn K MexayHapoaHbIM 1 3apyBexHbIM JOKYMeHTaM, YNoMSIHYTbIM B TEKCTE, MOXHO NOMy4nTb, obpatuBLluMch B Cryxoy
noAaepXkku nonb3osarenein. - MpumedaHne n3rotosutens 6asbl AaHHbIX.

M3K 61869-3(2011) "TpaHccopmaTopbl u3mMeputenbHble. Yactb 3. [ononHuTenbHble TpeboBaHMS K WHOYKTUBHBIM
TpaHcdopmatopam" (IEC 61869-3(2011) "Instrument transformers - Part 3: Additional requirements for inductive voltage
transformers”, NEQ);

M3K 61869-5(2011) "TpaHccopmaTtopbl u3mepuTenbHble. Yacte 5. [ononHutenbHble TpebOBaHWS K €MKOCTHbIM
TpaHcdopmatopam” (IEC 61869-5(2011) "Instrument transformers - Part 5: Additional requirements for capacitor voltage
transformers"”, NEQ)

6 BBAMEH OCT 1983-2001

UHbopmayuss 06 uameHeHUsIX K HacmosiweMmy cmaHOapmy nybrukyemcsi 8 exe200HOM UH@OPMayUOHHOM yKazamerse
"HayuoHanbHbie cmaHOapmel” (Mo cocmosiHuto Ha 1 ssHeapsi mekyuwe2o 200a), a mekcm U3MeHEeHUU U Mornpasok - 8 €XXeMeCsIHHOM
UHGbopmayUuoHHOM yKa3zamene "HayuoHanbHbie cmaHOapmbl”. B criydae riepecmompa (3ameHbl) Uu OMMEeHbl Hacmosiujezo
cmaHOapma coomeemcmeyouee yesedomreHue 6ydem onybnuKogaHO 8 eXeMeCcsYHOM UHOPMaUyUOHHOM yKazamersie
"HayuoHanbHble cmaHdapmbi". Coomeemcmeyrouw,as UHpopmMauyus, yeedoMeHUe U MeKCMbl pasMew,aromcsi makxe 8
UHGbopmayUuoHHOU cucmeme obuje2o Monb3osaHusi - Ha oghuyuanbHom caliime ®edepasribHO20 azeHmcemea Mo MexXHUYECKOMY
peaynuposaHuo u Memporoauu 8 cemu IHmepHem (www.gost.ru)

BHECEHA nonpagka, onybnukosaHHas B UYC N 1, 2021 rog

MonpaBka BHeceHa u3rotoBuTenemM 6asbl AaHHbIX

1 OBJIACTb MPUMEHEHUA

HacToswmin ctaHAapT pacrnpoCTpaHSAeTCs Ha 9neKTPOMarHUTHblIe U eMKOCTHble TpaHcdopMaTopbl HanpskeHus (Janee -
TpaHcdopmaTopbl), NpegHasHa4YeHHbIe Ansi MPUMEHEHUS B 3MEKTPUYECKUX LIensax NepeMeHHoro Toka yactotonm 50 mnm 60 'y ¢
HOMMWHanbHbIMK HanpsbkeHuamn ot 0,23 go 750 kB BKMOYMTENBHO C LEnbl nepefady curHana naMeputenbHOM UHdopMauum
npubopam naMepeHusi, 3awuTbl, aBTOMaTVKW, CUTHaNM3auum u ynpaeneHus, paspaboTtaHHble nocre 1 auBaps 2016 .

JononHutenbHole TpeGoBaHUA K OTAENbHLIM BUAAM TPAHCOPMATOPOB B CBSI3W CO CMEUMMUKOM WX KOHCTPYKUUM WK
HazHauyeHus (Hanpumep, K aHTUPE3OHaHCHbIM TpaHcdopMaTopaM, MNpeaHa3HauYeHHbIM AONs YCTaHOBKM B KOMMMEKTHbIX
pacnpegenuTenbHbix ycTpoiicTeax (KPY), nogasHo 3KpaHMpOBAHHbLIX TOKOMPOBOAAX, KOMOGWHMPOBAHHLIM) W 3neMeHTam
KOHCTPYKLMM EMKOCTHbIX TpaHcdopmMaTopoB Anst BU-cBSi3u ycTaHaBNMBalOT B CTaHAapTax, TEXHUYECKUX YCIOBUSIX, JOrOBOpax Unu
KOHTpaKTax (ganee - oKyMeHTauus1) Ha TpaHCqOpPMaTOpbl KOHKPETHbLIX TUMOB.

CTaHaapT He pacnpocTpaHsieTcsl Ha nabopaTopHble TpaHCqOPMaTopbI.

2 HOPMATUBHbIE CCbIJTIKA

B HacTosem CTaHOapTe UCNofb30BaHbl CCbIJIKM Ha crneayluine MexXrocygapCrtBeHHble U HauMOoHanbHble CTaHOapThl:

FOCT 2.601-2013 EgmHasa cuctema KOHCTPYKTOPCKOM JOKYMEHTaUMKN. JKcnyaTauMoHHbIE LOKYMEHTbI

[OCT 8.216-2011 lNocymapcTBeHHasa cuctema obecneyeHns equHCTBa naMepeHuin. TpaHcdopmaTopsl HanpskeHus. Metoguka
noBepku

[OCT 12.2.007.0-75 Cwucrema craHgapToB ©OesonacHocTu Tpyda. W3penusi anekTpoTexHudeckue. O6wme TpeboBaHusA
6esonacHocTn
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FOCT 12.2.007.3-75 Cwnctema ctaHgaptoB 6e3onacHOCT Tpyda. OnekTpPOTEXHUYECKME YCTPOMCTBA Ha HanpshKeHWe CBbille
1000 B. TpeboraHus 6e3onacHocTH

[OCT 12.3.019-80 Cuctema ctaHgapToB 6e3onacHocTu Tpyda. MicnbiTaHns n namepenns anektpudeckue. O6wme tpeboBaHus
6esonacHocTu

FOCT 15.001-881} Cuctema paspaboTkM M MOCTAHOBKM MPOAYKLMW Ha MPOM3BOACTBO. [MpoayKUMsi MNPOM3BOOCTBEHHO-

TeXHU4eCKoro HasHa4eHus

1} B Poceuiickoin ®enepaunu aecteyet FOCT P 15.201-2000.

FOCT 15.309-98 Cucrtema pa3paboTkm M NOCTAHOBKM MPOAYKUMM Ha NPOM3BOACTBO. MchbiTaHus v npuemka BblNycKaemown
npoaykumun. OCHOBHbIE NOMOXEHMUS

OCT 27.003-90 HagexHocTb B TexHuUke. CocTaB 1 obuime npaBuna 3agaHus TpeboBaHui No HageKHOCTH

FOCT 721-77 CwucTtembl anekTpocHabXeHus, CeTu, UCTOYHMKW, NpeobpasoBaTeny U MPUEMHUKMA SMEKTPUYECKON SHEepruu.
HomunHanbHble HanpsxeHus cebiwe 1000 B

[OCT 1516.2-97 OnekTtpoobopyaoBaHME U SNEKTPOYCTAHOBKM NEPEMEHHOrO ToKa Ha HanpshkeHne 3 kB u Bbiwe. O6wme
MeTOAbl NCMbITaHWUIA SNEKTPUYECKON MPOYHOCTU N30MALUN

FOCT 1516.3-96 3OnekTpoobopyaoBaHMe NEpPEMEHHOro0 Toka Ha HanpsbkeHus oT 1 go 750 kB. TpeboBaHMsA K aMNeKTpU4ecKom
NPOYHOCTM U30NSALMM

FOCT 3484.1-88 TpaHcdopmaTophbl cunoBble. MeToabl 3NeKTPOMarHUTHbLIX UCTMbITAHWUIA

[OCT 3484.2-88 TpaHcdopmaTtopbl cuMroBble. MicnbiTaHns Ha Harpes

[OCT 3484.5-88 TpaHcgopmaTopbl cunoBble. VicnbiTaHnss 6akoB Ha repMeTUYHOCTb

FOCT 6581-75 MaTepuarnbl aNeKTPON3ONSLMOHHbIE Xugkne. Metoabl aNeKTpUYecKMX NCrbITaHUn
[OCT 8865-93 Cucrtembl anekTpuyeckon nsonsuun. OueHka HarpeBOCTOMKOCTU 1 Knaccnudukaums

FOCT 9920-89 (M3K 694-80, MOK 815-86) 3nekTpoyCTaHOBKM NEPEMEHHOrO ToKa Ha HanpsbkeHne ot 3 go 750 kB. OnuHa
NyTW YTEYKU BHELLHEN U30NSLMK

[OCT 10434-82 CoenumHeHUs KOHTaKTHbIE anekTpuyeckne. Knaccudumkauyms. Obime TexHnyeckue TpeboBaHus

[OCT 14192-96 MapkupoBka rpysoB

[OCT 14254-96 Ctenenun 3awuTel, obecneynBaemsle obonoyvkamm (Koa IP)

FOCT 15150-69 MawwumHbl, npnbopbl 1 gpyrne TexHudeckue msgenus. IcnonHenns gnsa pasnuyHbIX KNMmaTtuyeckux panoHoB.
Karteropuun, ycnoBusi akcniyartaumm, XpaHeHUst U TPaHCMOPTUPOBAHMSA B YacTW BO3OENCTBUSA KNMMaTUYECKMX hakTOPOB BHELLHEN

cpeabl

FOCT 15543.1-89 Wspenusa anektpoTexHuyeckne. OOWme TpeboBaHMS B 4YaCTU CTOMKOCTU K KIUMATUYECKMM BHELLUHUM
BO3AENCTBYIOLMM hakTopam

FOCT 15581-80 KoHpeHcaTopbl CBSI3N 1 OTOOPa MOLLHOCTU 4118 NIMHWUIA 3riekTponepeaay

FOCT 16504-81 Cuctema rocygapCTBEHHbIX UCNbITAHWMI NpoAyKummn. VchbITaHna 1 KOHTPOnb kavecTBa npogykumm. OCHOBHbIE
TEPMVHbI U onpeaeneHus

[OCT 16962.1-89 (MOK 68-2-1-74) W3nenusa anekTpoTexHudeckne. MeToabl UCMbITaHUA Ha YCTOMYMBOCTb K KIUMATUYECKUM
BHELUHUM BO34ENCTBYIOLLMM hakTopam
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FTOCT 16962.2-90 Wagenua anekTpoTexHuyeckne. MeTogbl MCMbITAHMM HA CTOMKOCTb K MEXaHMYECKMM  BHELUHUM
BO34enCTByOWUM dhakTopam

[OCT 17516.1-90 W3penusa anektpoTexHudeckne. OOwme TpeboBaHMS B 4acTU CTOMKOCTM K MEXAHUYECKMM BHELLHUM
BO34enCTBYOWUM hakTopam

[OCT 18425-73 Tapa TpaHCnopTHas HanonHeHHas. MeToa ucnbiTaHUs Ha yaap npu cBOOOAHOM NageHum

[OCT 18685-73 TpaHcgopmaTopbl TOKa U HaNpsKeHusi. TepMmUHBI U onpeaeneHns

[OCT 19880-741} AnektporexHuka. OCHOBHbIE NOHATUSA. TEPMUHBI U OnpeaeneHns

1} B Poccuiickon ®enepaumn aencteyet FOCT P 52002-2003.

FOCT 20074-831} 3nekTpoobopynosaHue 1 aneKkTpoycTaHoBKW. MeTo 3aMepeHnsi XapakTepucTUK YacTUYHbIX Pa3psaoB

13 B Poccuiickon denepauun gencreyet FTOCT P 55191-2012.

FOCT 20690-75 3nekTpoobopynoBaHne nepeMeHHOro Toka Ha HanpsbkeHue 750 kB. TpeboBaHUS K anNeKTPUYeCcKon NPOYHOCTH
nsonaumu

FOCT 21130-75 N3genusa anekTpoTexHnYeckne. 3axknmbl 3a3eMnsolne n 3Hakm 3asemnenmsi. KoHCTpyKums u pasmepbl

FOCT 22756-77 (M3K 722-86) TpaHcdopmaTopbl (CUNOBbLIE U HANPsXKeHUs) U peakTopbl. MeToabl MCNbITAHWI SNEKTPUYECKON
MPOYHOCTM U30MALMU

FOCT 23216-78 Uspenusa anekTpoTexHnyeckne. XpaHeHne, TpaHCNOpTUpOBaHMe, BpeMeHHasi NPOTUBOKOPPO3NOHHANA 3alumTa,
ynakoBka. Obwue TpeboBaHUsA 1 MeToAbl UCNbITAHUIA

FOCT 32144-2013 3nektpuyeckas aHeprns. COBMECTUMOCTb TEXHUYECKUX CPEACTB afiekTpomarHutHad. Hopmbl kavecTtBa
3MNEKTPUYECKOW SHEPIMM B CUCTEMAX AMEKTPOCHADXKEHMSA 0OLLEro Ha3HavYeHus

Mpumeyanue - MNpy Nonb3oBaHUM HaCTOALWMM CTaHOApPTOM LienecoobpasHo MpoBepUTb AENCTBME CCbINIOYHBLIX CTaHOapToB B
MH(OPMAaLMOHHOW cucTeme oOLLero nonb3oBaHWMa - Ha oduuymanbHoM canTe PegepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuio M MeTpornornm B ceTu VIHTepHeT unm no exerogHoMy WH(OPMauuoHHOMY YkasaTenio "HauuoHanbHble
CTaHAdapTbl", KOTOPLIA ONyOGNMKOBaH MO COCTOSIHMIO Ha 1 sStHBapsi TEKYLLLEro roga, M no BbiNyckaMm eXeMecs4HOro MHopMaLMOHHOIo
ykasatensa "HaunoHanbHble cTaHgapTbl" 3a TeKywWmMn rog. Ecnu ccbinoyHbin cTaHgapT 3aMeHeH (M3MeHeH), TO NPy Mofb30BaHUM
HacTosAWMM CTaHAapToOM crnegyeT pyKOBOACTBOBAaTbCA 3aMEHSIOWMUM (M3MEHEHHbIM) cTaHAapToM. Ecnu ccbinoyHbln ctaHaapT
OTMeHeH 6e3 3amMeHbI, TO MOMIOXEHNE, B KOTOPOM [aHa CChIfIka Ha HEro, MPUMEHSIETCA B YacTu, HE 3aTparnBatoLLEel 3Ty CChISIKY.

3 TEPMWUHbI, ONPEAENEHNA U COKPALLEHUA

B HacTtosdwem craHgapte npumeHeHbl TepmuHbl no [OCT 3484.1, TOCT 16504, MOCT 18685, [OCT 19880, a Takke
crnepyroLme TePMUHbI C COOTBETCTBYHOLLMMUW ONpeaeneHmusImMu.

3.1 OBLUME TEPMWUHbI U ONPEAOENEHUA

3.1.1 aHTUpe3oHaHCHbIN TpaHcdopmaTop: TpaHchopmaTop, YCTOMYMBO paboTalowmi Npu  HanuMuuu B  CETU
Gdeppope3OHAHCHbIX ABMEHUN.

3.1.2 TpexcbasHaa rpynna opgHoda3Hbix TpaHcdopmaTtopoB: [pynna u3 Tpex ogHodasHbIX TpaHCcHOopMaTopoB,
ANEKTPUYECKN COEQUHEHHBIX MeXay cobon No onpeaeneHHom Cxeme.

3.1.3 HOMMHanbHbIN kKo3chbuumeHT HanpskeHus: KoadduuMeHT, Ha KOTOpbIA CcreayeT YMHOXaTb HOMWHAanbHOE
nepBMYHOE HanpshkeHue, YTOObl HaWTU MakCMMarnbHOe HanpshkeHne, Npu KOTOPOM TpaHcdopmaTop COOTBETCTBYET TpeboBaHMAM
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Nno Harpesy B Te4eHne yCTaHOBIIEHHOIo BpeMeHM U No Knaccy TOMYHOCTW.

3.1.4 ncnbiTaHue gnAa yTBepXxAeHuA Tuna: Bua rocygapCTBEHHOro METPOMOrMYECcKOro KOHTPOMS BHOBb pa3paboTaHHOro
TpaHcdopmaTtopa, NPOBOAMMOro B Liensax obecnevyeHns egUHCTBA N3MEPEHWUI, YTBEPXKAEHMSA TMna TpaHcdopMaTopa 1 3aHeCeHWs
ero B [ocyqapCTBEHHbIV peecTp CpeacTB U3MEPEHUN.

3.1.5 nonoxuTenbHasi KOMNEHcauusl YrnoBoOW MOrpeLwHOCTM TpaHcdopmaTopa: NoBOPOT BekTopa MepBUYHOro HasHoro
HanpsKeHWs OTHOCWUTENIbHO BeKTopa BTOPWMYHOTO (DasHOro HamnpshkeHUst MO HanpaBneHWo [OBWKEHWS 4YacoBOW CTPenkyu Ha
HEKOTOPbIN yron.

3.1.6 oTpuuarenbHas KOMMEeHcauus yrrnoBOW MOrpewHoCcTM TpaHcdopmaTopa: NoBopOT BeKTopa MepBUYHOrO ¢hasHoro
HanpsKeHNs1 OTHOCUTENbHO BEKTOpa BTOPUYHOIO (hasHOro HanpsikeHus NpOTUB HanpaBneHUs OBUXEHWUS YacCOBOMW CTPENKM Ha
HEKOTOPbIN yron.

3.1.7 Harpyska tuna l: Harpy3ska ¢ koadhdpmumeHTom MouHoctu (cos ) ot 0,5 o 1.
3.1.8 Harpy3ka Tuna ll: Harpyska ¢ koaddpmumeHTom MolHocTu (cos 4') 0,8.

3.2 TEPMUHbI N ONPEOENEHUA, OTHOCALUMECA K ANEKTPOMAITHUTHBIM FTFA3OHAMNONHEHHbLIM
TPAHC®OPMATOPAM

3.2.1 HoMUHanbHoe AaBneHue: [laBneHve, NpuUBeAEHHOE K CTaHAAPTHbIM aTMOCKEepHbIM YCroBUAM (TemrepaTtypa nroc
20°C, paBneHue 101,3 kla), 4O KOTOPOro TpaHCOPMAaTOp 3anofHAETCH Nepea BBOAOM B 3KCNyaTaumio.

3.2.2 paBneHue curHanusauum: [laBneHue, NpMBEAEHHOE K CTaHOAPTHbIM aTMOCMEpPHbLIM YCroBUAM (Temnepartypa nioc
20°C, paBneHue 101,3 klMa), npy KOTOPOM MOXET ObITb NOAAH NPEAOCTEPEratOLLMI CUrHan.

3.2.3 MmHMManbHoe paboyee paBneHue: [laBneHve, NnpuBegeHHOe K CTaHAapTHbIM aTMOCdEepPHbIM YCrIoBUSM (Temneparypa
nntoc 20°C, naenenne 101,3 kla), npy KOTOPOM U BbILLE KOTOPOrO COXPAHSIHOTCA HOPMUPOBAHHbBIE XapaKTEPUCTUKUN 3NEKTPUYECKON
MPOYHOCTM U30NALMU TpaHcopmaTopa.

3.2.4 3awmTta OT Ype3MepHOro yBenu4YeHUs AaBneHusi: YCTPOWCTBO, MpedHasHavyeHHoe ANs OorpaHuMyeHusi OnacHbIX
n30bITOYHbIX AaBNEHN BHYTPW TpaHcdopmartopa.

3.2.5 abcontoTHas CKOPOCTb YTe4YKuU: KonuyecTBo rasa, BbITeKWero 3a eanHunLUy BpeMeHu, BblpaxeHHoe B MNa*m3 /c.

3.2.6 oTHOocuTenbHas CKOpPOCTb YyTeudku: OTHoLeHMe abCOMTHOM CKOPOCTU YTeYkM K oblemy KonuyecTBy rasa B
n3MepuTenbHoM TpaHcdopmaTope Npu HOMUHaNbLHOM ABMEHWUN HanoMHeHMs (MW NOTHOCTK). BeipaxaeTcsa B NpoueHTax B rof.

3.3 TEPMUHbI N ONPEOENEHUA, OTHOCALLIMUECA K EMKOCTHbIM TPAHC®OPMATOPAM

3.3.1 KoHAeHcaToOp BbICOKOro HanpsiXXeHus (eMKOCTHOro Aenutens HanpsikeHus): KoHgeHcaTop, NoaknoYaeMblin Mexay
BbIBOJOM BbICOKOr0O HanpsiKeHUs U BbIBOAOM MPOMEXYTOYHOIO HanpsXKeHNst EMKOCTHOrO AenUTENs HanpsxeHus.

3.3.2 koHOeHcaTop NPOMEXYTOYHOro HanpsikKeHUs (eMKOCTHOro Aenutens HanpskeHus): KoHgeHcatop, nogkniodaembii
MeXay BblBOAaMU MPOMEXYTOYHOIO Y HU3KOTO HanpsiKeHWs eMKOCTHOMO AennUTens Hanps>KeHus.

3.3.3 BbIBOA4 MPOMEXYTOYHOro HanpsikeHUs1 (eMKOCTHOro AenuTens HanpsikeHusl): BbiBog, npeaHasHauyeHHbId Ans
COEMHEHWSI C MPOMEXYTOUYHBIM KOHTYPOM, Hanpumep, 3MeKTPOMarHUTHbLIM YCTPOMCTBOM eMKOCTHOTO TpaHcdopmaTtopa.

3.3.4 BbIBOA HU3KOro Hanpsi>keHNsA eMKOCTHOIo genuntens HanpsHKeHUs: BbiBoa, Hpe,ﬂ,Ha3HaHeHHbIVI Ona coeguHeHua C
3emnen Hanpsamyto nnéo yepe3 HUYTOXXHO Maroe conpoTusrieHne anda 4actoTbl CEeTU.

B emKocTHOM pJenvtene HanpsXeHus [OaHHbIN BbIBOL COEOMHSAOT C YCTPOWCTBOM NPUCOEAMHEHUS AN nepegayu
BbICOKOYACTOTHbIX CUrHanoB no nposogam J19M1.

3.3.5 koacpcbuumeHt TpaHcchopmaumMnm no HanNpsHKEHU (EMKOCTHOro Aenutensa HanpsikeHus): KoadpduumneHt
TpaHcdopMaunm MO HanpPsHKEHUHo, MPUMEHUMbIA K €MKOCTHOMY JENUTEN0 HanpsiKeHUsi, K MPOMEXYTOMHOMY HamnpshKeHWUIo
pPa3oMKHYTOM Lenu.

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


http://docs.cntd.ru/

[OCT 1983-2015 TpaHcdopmaTopbl HanpsikeHus. ObLwme TexHuueckue ycnosus (c MNonpaskoi) CTtpaHuua 6
FOCT om 23 utoHs 2016 2. Ne 1983-2015

Mpumedanve 1 - [aHHbI KOIDHULNEHT paBeH CYMMe eMKOCTEN KOHOEHCATOPOB BbICOKOIO HanpsiXeHUs 1 NpoMeXXyTOYHOro
HanpsKeHusi, NOAENEeHHON Ha EMKOCTb KOHAEeHcaTopa Bbicokoro HanpsbkeHus: (Cy + Co il = K.

Mpumeyanne 2 - Cy n (4 copepxar napas1THble eMKOCTH, KOTOPbIE, Kak NpaBuio, NpeHebpexnMo marbi.

3.3.6 aneKTpomMarHMTHoe YCTPOMCTBO: KOMMOHEHT eMKOCTHOro TpaHccopMaTopa, MOAKMNYaeMbIA MeXay BblIBOAOM
NMPOMEXYTOYHOIO HAaMpPsKEHUS U BbIBOAOM 3a3EMIIEHWUSI €MKOCTHOIO OENUTENs HanpshkeHWst (MNU HanpsiMylo COedMHSIEMBIN C
3eMren, ecnu WUCMonb3yeTcs YCTPOWCTBO CBSI3W - HOCUTENb HECyLlel 4acToTbl) U MNoJalolMini BTOPUYHOE HarnpsbkeHue Ha
namepuTenbHble NPpUBopbl N CUCTEMBI 3aLLUTHI.

MprmeyvaHue - OBbIYHO NEKTPOMArHUTHOE YCTPOMCTBO BKIOYaeT B cebsi TpaHchopmaTop Ans NMOHVKEHWS MPOMEXKYTOUHOMO
HanpskeHWsl 0o TpeByeMoro s3HaYeHnsl HanpsKeHU BTOPUYHOM LLEMU U KOMMEHCUPYHOLLMIA peakTop.

3.4 COKPALLEHUA

B HacTosiem CTaHOapTe UCnonb30BaHbl crieayrowne CokpalleHua:

K~ - K0athpnLMEHT TpaHCHOPMaLIMM MO HAMPSXKEHNIO eMKOCTHOTO ENUTENS HaNPsKeHMs;

K gnps - HOMUHanNbHBIA KOIMDULIMEHT TpaHcopmaLmy;

S HRf - HOMUHaNbHas MOLWHOCTb;

'] - eMKOCTb KOHA)EHCATOPa BbICOKOrO HaNpshKeHNs! (EMKOCTHOTO AeNUTENs HanpskeHWs);

{5 - eMKOCTb KOHA)eHCaTOPa NPOMEXKYTOYHOTO HAMNPSHKEHNS (EMKOCTHOTO AEMNUTENS HaNpshKeHWs);
Fyr - HOMUHaTbHbI KOIPDULMEHT HANPSHKEHNS;

Ul - OeNCTBYIOLLEE HanpsbKeHe NePBUYHON OOMOTKY;

Ui gops - HOMUHAnNbHOE HanpsikeHWe NepBUYHON OBMOTKY;

{75 - pencTytoLiee HaNpsXXeHne BTOPUHHON OBMOTKM;

La mops - HOMUHanNbHOE HanpsKeHne BTOPUYHON OGMOTKY;

Uy p - HanBorbiee pabodee HanpsikeHme.

4 KNACCUDPUKALINA

4.1 TpaHccopmaTopbl NoApa3AensiioT No cneayloWMM OCHOBHbIM NPU3HaKaM.
4.1.1 o poay ycTaHOBKM (kaTeropun pasMmeLleHus u KnuMmaTundeckomy mucnornHexmio) no FOCT 15150.
Mpu pasmeleHn TpaHcopmaTopoB BHYTPM OOOMOYEK KOMMMEKTHbIX W3OENUIA  KaTeropum pasmeLleHnst  OOIDKHb

COOTBETCTBOBATb YKa3aHHbIM B Tabnuue 1.

Tabnuua 1 - Kateropun pasmeLleHuns TpaHcopmMaTopoB, YCTaHOBEHHbBIX BHYTPU 060104eK KOMMMEKTHBIX N3AENUNA

XapaktepucTuka cpebl BHyTpK Kateropusi pasmeLyeHusa no FOCT 15150
060no4Ku
1 2 3 4 5
lasoBas cpeaa, M3onupoBaHHasi ot - - 4 - -
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Hapy>XHOro Bo3adyxa, Unu xuakas cpega

la3oBasi cpena, He M3onMpoBaHHas ot 2 2vnm 2.1
Hapy>XHOro Bo3gyxa

5vnmn 5.1

4.1.2 Mo uncny das.

4.1.3 Mo Hanuumio UK OTCYTCTBUIO 3a3eMIeHNs BbiBoAA X NepBUYHON OBMOTKM.

4.1.4 o npyHUMNy AeNCTBUS.
4.1.5 Mo uncny ctyneHen TpaHchopmaunn.
4.1.6 Mo gy nsonauum.

4.1.7 Mo 0coBEHHOCTAM KOHCTPYKTUBHOIO MCMOSTHEHMS.

OCHOBHbIe NpU3HaK1 TpaHCOPMaTOPOB M MX 0603HaYeHUs NpuBedeHbl B Tabnuuax 2 u 3.

Tabnuua 2 - OcHOBHbIE NPU3HAKM TPaHCOPMaTOPOB MO KOHCTPYKTUBHOMY WUCMOSIHEHUIO N NX 0603HaYeHNs

KOHCTpYKTMBHOE WCMONHEeHNe TpaHChopMaTopoB

YcnosHoe 0603HaveHne

3asemMnsembin

3

Hes3aszemnsaembin

OpHodbasHbIn

TpexdasHbin

(0]
T

OneKkTpomMarHUTHbIN

OnNeKTpOMarHUTHbIN KackagHbIN

A

C eMKOCTHbIM agenuvtenem

OE

TpexcbasHbuZ C AOMONHUTENBHLIMW 0BMOTKaMK s KOHTPONA nsonaunum cetun

TpexdasHbIn ¢ KOMMEHCALMOHHBIMY 0BMOTKaMM

3aLlymLeHHoe ucrnonHeHme

BoposaluileHHoe ncnonHeHne

I'epmeTVNHoe ncnosiHeHune

C BCTPOEHHbIM NpeaoxpaHnTenem

AHTMPE30HaHCHAas KOHCTPYKLNUS

lal|o|lw|x |

Tabnuua 3 - OCHOBHbIE NPU3HaKKM TpaHCOpPMaTopoB MO BUAY M30MsaumMm u nx obosHavyeHus

Bua nsonaumm

YcnoBHoe 0603Ha4yeHne

BosgyLHo-6ymaxHas

Jlutasa

3anutaa GUTyMHbIM KOMMNayHOOM

C chapdopoBoOM NOKPLILLKON

Macnsanas

[[a3oBas

MonumepHas

= |28 [=|3|l0O

5 OCHOBHbIE NAPAMETPbI

5.1 TpaHcopmatopam (BTOpMYHbIM 0BMOTKaM TpaHCHOPMaTopoB),
npucBanBaTh Kraccbl TOMHOCTHU, Bblbnpaemsblie n3 psaga: 0,1; 0,2; 0,5; 1,0; 3,0.

npegHasHavyeHHbIM OnAa  U3MepeHud,

cnepyet
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TpaHcopmaTopam (BTOPUYHBIM 0BMOTKaM TPaHCOPMAaTOpOB), NpeaHasHauYeHHbIM Ans 3awmTeil), cnegyeT npucsaunBath
knaccbl TodHocTU 3P nnu 6P.

1} 3neck 1 nanee noa cnosom "3almTa" noapasyMeBaeTcs 3alimTa, yrpasrneHue, aBToMaTika, CUrHanmuaaums.

TpaHcdopmaTopam (BTOPMYHLIM OOMOTKaM TpaHcopmaTopoB) MPUCBaMBAKOT OAWMH WM HECKONbKO KMacCOB TOYHOCTM B
3aBMCUMOCTUN OT HOMUHASbHbIX MOLLHOCTEN N HAa3HAYEeHWs.

KOHerTHbIe Kfaccbl TOYHOCTU cnenyeT yCTaHaBnmMBaTb B JOKYMEHTauun Ha TpaHC(bopMaTOpbl KOHKPETHbLIX TUMOB.

Mpumeyanue - [Ona TpexdasHbiX TpaHCOPMATOPOB C ABYMS UM 0Oonee BTOPUMYHLIMU OOMOTKAMM KracCbl TOYHOCTM
yCTaHaBNMBalTCA TOMbKO [ANA OCHOBHbIX BTOPUYHbLIX OOMOTOK. [na ogHodasHbix TpaHchopMaTopoB C AByMs U 6Gonee
BTOPMYHBLIMM OBMOTKaMM Kraccbl TOYHOCTM YCTaHaBMMBAKOTCA ONA BCEX BTOPUYHbLIX OBMOTOK, NpuyeM Ans AOMNONHUTENbHON
BTOPMYHOM OBMOTKM KNacc TOYHOCTU AOMKeH 6biTe 3P nnu 6P.

5.2 HoMuHanbHble MOLLHOCTM TpaHcopmaTopoB (0OMOTOK TpaHccopmaTopoB) ANs MOOro Kracca TOYHOCTU Npu
koadbdumumeHTe MowHocTu (cosF ) ot 0,5 o 1 ans Harpysku Tvna I: 1,0; 2,5; 5,0; 10, 15, 20 B-A.

HoMWHanbHble MOLUHOCTM  TpaHcgopmatopoB (0OMOTOK TpaHcgopmatopoB) Ans NMoboro knacca TOYHOCTM  Npu
koadbpumumeHTe MoLHOCTM (cos ') akTUBHO-UHAYKTUBHOW Harpy3ku 0,8 ansa Harpysku Tvna ll: 10; 15; 20; 25; 30; 45; 50; 75; 100;
150; 200; 300; 400; 500; 600; 800; 1000; 1200 B-A.

I'Ipmmeanme - ns gaHHoro Tpchq)opmaTopa npu ycnosun, 4Tto OgHO M3 3HAYEHUN HOMUHANBHON MOLLHOCTH CTaHOapTHOEe U
OTHOCUTCA K CTaHOApTHOMY KaccCy TOYHOCTHU, onycCKakTcA Opyrne HOMUHalbHble 3Ha4YeHUA MOLLHOCTU, KOTOpble MOryT ObITb
HeCTaHOapTHbIMMU 3HAYEeHNUAMU, HO OTHOCALLUMMUCA K APYTrUM KiacCaM TOYHOCTMW.

KOHKpeTHble 3Ha4YeHUst HOMMHASIbHBIX MOLLHOCTEN TpaHcopMaTopoB (0B6MOTOK TpaHCOPMAaTopoB) ANsS BCEX Kaccos
TOYHOCTW YCTaHaBNMBAIOT B JOKYMEHTALMM HA TPaHCGOPMAaTOPbl KOHKPETHBIX TUMOB.

Ons TpaHcdopmaTtopoB ¢ ABYMS 1 Gornee BTOPUYHLIMM OOMOTKaMM 3Ha4YeHUsI HOMMHambHbIX MOLLHOCTEN yKa3blBaloTCs AN
Ka)Xon BTOPUYHOW OOMOTKM.

Mo TpeGOBaHVI}O I'IOTpe6VITeJ'I$| [onyckarTcd gpyrme HoMmHaribHble 3Ha4eHUA MOLWHOCTU.

5.3 MNpegenbHble MOLWHOCTM TpaHcdOpPMaTopoB cneayeT BblbupaTe M3 paga: 25; 50; 80; 100; 160; 250; 400; 630; 1000; 1600;
2000; 2500 B-A.

KOHerTHbIe 3Ha4YeHuna npenernbHbIX MOLLHOCTEN cnegyet yCtaHaBnmBaTb B AOKYMEHTaUMM Ha TpaHC(*)OpMaTOpr KOHKPETHbIX
TUNOB.

5.4 3a HOMMWHanbHblE MOLLYHOCTM MHOTOOOMOTOYHBLIX TPaHCOPMAaTOPOB MPUHUMAOT CyMMapHble MOLLHOCTM OCHOBHBIX M
OOMNOMNMHUTENbHBLIX BTOPUYHBIX 0BMOTOK.

Mpu Harpyske opHodasHoro TpaHcgopmatopa C AByMA U Oonee BTOPUYHBbIMM OOMOTKaMW A0 NpeaenbHOW MOLLHOCTM
OCHOBHasi (OCHOBHbIE) BTOpUYHAas 06MOTKa A0mKHa OblTb Harpy>xeHa [0 MOLLHOCTW, PaBHOW Pa3HOCTW NpeAenbHON MOLLHOCTM U
HOMWHAaNbHON MOLLHOCTW AOMOMHUTENbBHOW BTOPUYHOM 0BMOTKM. lMpu Hannumm OByx u Gonee OCHOBHBIX BTOPUYHBIX OOMOTOK,
paboTtatoLmx 0gHOBPEMEHHO, pacnpeaeneHne MOLLHOCTU Harpyskn mMexagy obMoTkamu criegyeT ycTaHaBnuBaTb B JOKYMEHTauum
Ha TpaHcdhopMaTopbl KOHKPETHBIX TUMOB.

[ns TpexdasHbIx TpaHCGOPMaTOPOB 38 HOMUHATBHLIE U NpeaerbHble MOLWHOCTU MPUHUMALOT TpexdasHbie MOLLHOCTM.

5.5 HomwuHanbHble HanpshkeHUst NepBUYHBIX OOMOTOK OAHOMAa3HbIX TPaHCHOPMAaTOPOB, BKIOYAEMbIX Mexay dasamu, 1
TpexdasHbIx TpaHcdopmaTopoB Ha HanpskeHne o 1000 B gomkHbl 6biTb 220, 380, 660 1 1000 B.

Mo cornacoBaHuio ¢ NOTpebuTenem AonyckaeTcsa U3roToBrneHne TpaHcgopmatopoB ¢ HanpsbkeHnem 230, 400 n 690 B.

HoMuWHanbHblE HaNpsXXeHUst NepBUYHBIX 0OMOTOK TpaHcOpMaTopoB Ha HanpsixxeHue 6onee 1000 B gomkHbI COOTBETCTBOBATL
yKasaHHbIM B Tabnumuax 4 un 5.
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3HaveHus Hanps>XeHua crnenyet yKadbiBaTb B JOKYMEHTaUlun Ha Tpchd)opmaTopbl KOHKPETHbIX TUMOB.

HomuHanbHOe HanpskeHWe nepBUYHON OOMOTKM OfHOMAa3HOro 3a3emnsieMoro TpaHcdopmaTopa, MOAKMHYEHHOTO MeXay
dason n 3eMnen UM Mexay HemTpanblo CUCTEMbI U 3EMIIEN, AOIMKHO ObITb B ,_‘E pa3 MeHbLLe yKa3aHHoro B Tabnuuax 4 n 5.

B TexHu4eckn 060CHOBaHHLIX Cry4yasix, Mo COrnacoBaHWUO ¢ NoTpebuTenem, AonyckaeTcsl U3rotaBnmMeaTtb TpaHcopMaTopbl C
NepBUYHbLIM HanpsiKeHWEM, OTIMYatOLLMMCS OT YKadaHHOro B Tabnuvuax 4 u 5.

5.6 HOoMMWHanbHblE HaNPSPKEHWSI OCHOBHBLIX BTOPUYHBLIX OBMOTOK A4S oAHOMa3HbIX TpaHCOPMAaTopOoB, BKIOYAEMbIX Ha
HanpskeHne mexay cdasamu: 100, 110, 120, 127, 200, 220 n 230 B.

[nsa ogHodasHbIX 3a3eMnsemMblx TPaHCHOPMaTOPOB BCEX KIACCOB HANPSPKEHUN, NpegHa3HauYeHHbIX 418 NOAKMYEHM Mexay
asor 1 3emnen B TpexdasHblX CUCTEMAX, e HOMMHANbHOE HarnpsPkeHWe MnepBUYHOM OBMOTKM MpeacTaBnsieT cobow 4vumcho,

nofeneHHoe Ha ,\E HOMUWHAanNbHOE HanpsPkeHWe BTOPUYHOW OBMOTKM [AOMKHO ObiTb PaBHO OZHOMY M3 BbILLEYNOMSHYTbIX

3Ha4YeHWN, NoAENeHHOMY Ha ,\E

Tabnvua 4 - HomyHanbHble HanpsikeHUsi NepBUYHBIX 0OMOTOK

Knacc HanpsbkeHusa no [OCT 1516.1 u TOCT HomuHanbHoe HanpskeHne nepBuUYHO 0OMOTKM Ans
1516.3 OoaHOa3HbIX He3aseMriseMblX N TpexdasHbIX
TpaHccopmaTopos, kKB
3 3; 3,15; 3,3
6 5;6;6,3;6,6; 6,9
10 10; 10,5; 11
15 13,8; 15; 15,75; 16
20 18, 20, 22
24 24
27 27, 27,5
35 33, 35, 36

Tabnuua 5 - HomnHanbHoe HanpsiXeHue nepBuYHON 06MOTKM AN ogHOMAa3HbIX 3a3eMnsseMbix TpaHcopmaTopos

Knacc HanpsbkeHusa no [OCT 1516.1 u FOCT HomuHanbHoe HanpskeHne nepBuUYHOM 0OMOTKM Ans
1516.3 0ofHOa3HbIX 3a3eMIiseMblX TpaHCOpMaTopoB,
BKIO4aeMblx Mexay ason 1 semnen, kB
110 110
150 150
220 220
330 330
500 500
750 750

5.7 HomyHanbHble HanpspkeHUs AONOMHUTENbHBIX BTOPUYHBIX 0OMOTOK NpuBeaeHbl B Tabnuue 6.

Tabnuua 6 - HomyHanbHble HanpsaXXeHna OONONMHUTENbHbIX BTOPUYHbIX obmoTok

PekomeHayemble 3HayeHus, B

AnbTepHaTuBHbIE 3Ha4YeHus, B

100* 110* 120*
100 110 120

3 3 3

200* 220* 230*
200 220 230

3 3 3
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100 120 200 220
3 3 3 3 3

* HanpsikeHust onst ogHodasHbIx TpaHCopMaTopoB, paboTaloLlLmx B CETSIX C 3a3eMITEHHOW HENTparblo

N
o

110
3

Mpn MCnonb3oBaHWM anbTEPHATUBHLIX 3HAYeHW crneayeT MPUHATL OONOMHUTENbHbIE Mepbl
obecneyeHus 6e3onacHoOCTM.

npegocTopoOXHOCTN And

5.8 HommHanbHOe BTOpUYHOE NUHENHOE HanpshkeHue TpexdasHblX TpaHcopMaTopoB unun TpexdasHbIX rpynn ogHodasHbIX
TpaHcdopmaTopoB knaccoB HanpskeHust 3-35 kB gormkHo 6biTb 100, 110, 120, 127, 200, 220 1 230 B, a da3Hoe HOMUHanNbHoe

HanpsaXeHne OOIMKHO ObITb paBHO OOHOMY M3 BbILLEYNOMAHYTbIX 3HaveHun, nogeneHHoMy Ha ,\E

5.9 HomuHanbHasa 4acTtota HanpsbkeHusi nutarowlen cetn gormkHa 6bitb 50 mnm 60 Mu. KavectBo Hanpsbkenus - no [OCT
32144.

5.10 Cxembl M rpynnbl COEAMHEHUIA MNEPBUYHBLIX U BTOPUYHBLIX OOMOTOK TpaHCOPMAaTOPOB LOSMKHbI COOTBETCTBOBATbL
yKasaHHbIM B Tabnmuax 7-15.

CxeMbl Ons aHTUPE3OHaHCHbIX TPaAHCOPMATOPOB [OMKHbI ObiTb MpUBEAEHbI B [OKYMEHTauuuM Ha TpaHcdopmaTtopbl
KOHKPETHbIX TUMOB.

MpumeyaHue - B TexHu4eckon AoKyMeEHTaLMmM JonyckaloTca 0603HavyeHns: & BMecTo Y, YH BMecTO ¢, I BMecTo W 1 2
BMECTO .

Tabnuua 7 - Cxembl 1 rpynnbl cCOeaNHEHNN 0BMOTOK OfHOM(a3HbIX ABYXOOMOTOUYHbBIX TPAaHCHOPMaTopoB

Cxema coegnHeHmns obMoTKM IOnarpamma BektopoB O[4C o6MOTKM YcnosHoe
o603HayeHne
nepBU4HON BTOPWUYHOW nepBUYHON BTOPUYHOW
A X a X A a 1/1-0
» X

Tabnmua 8 - CxeMbl U rpynnbl COeaUHEHWUA OOMOTOK OfHOMA3HbIX TPEXOOMOTOYHbLIX TPaHCOPMATOPOB C ABYMSI OCHOBHbLIMMU
BTOPUYHbIMU obmoTKkamu

Cxema coeguHeHns1 0bMOTKM Iunarpamma BektopoB 31C 0O6MOTKM YcnoeHoe
obo3HayeHne
nepBUYHOMN BTOPUYHOWN BTOPUYHOWN nepBUYHOMN BTOPUYHON BTOPUYHON
OCHoBHOM 1 OCHOBHOM 2 OCHOBHOM 1 OCHOBHOM 2
A X 4 X a8, X A ay 8y 1/1/1-0-0
X X3 Xy
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Tabnmua 9 - Cxembl WM rpynnbl COEAMHEHUMA OOMOTOK OAHOMA3HbIX TPEXOOMOTOYHbIX TPaHCHOPMAaTOpPOB C OCHOBHOM U

OOMNONMHUTENbHOMN BTOPUYHbLIMU obmoTkamm

Cxema coegnHeHns obMoTKM IOunarpamma BektopoB 31C 06MOTKM YcnosHoe
o6o3HayeHne
nepBUYHON BTOPUYHOW BTOPWUYHOW nepBUYHON BTOPWUYHOW BTOPUYHOW
OCHOBHOW OOMNOMHUTENbLHON OCHOBHOW OOnonHu-
TenbHOM
A X a x ay X, A a a, 1/1/1-0-0
x X Xy

Tabnmua 10 - Cxembl 1 rpynnbl COeanHEHUI 0OMOTOK OfHOMa3HbIX YETBIPEXOOMOTOYHBLIX TPAHCOPMATOPOB C ABYMSI OCHOBHBLIMU

N OONOSTHUTENBHOMN BTOPUYHbIMU obmoTkamm

Cxema coeguHeHMs1 0bMOTKM IOnarpamma BektopoB O[1C 06MOTKM YcnoeHoe

0603Ha4eHne

NepBMYHON | BTOPWUYHOW | BTOPUYHOW | BTOPWMYHOW | MEepBUY- | BTOPUYHOW | BTOPUYHON | BTOPUYHOM

OCHOBHOM OCHOBHOM [OMOHn- HOWM OCHOBHOM 1 OCHOBHOWM [OnonHn-

1 2 TenbHON 2 TenbHON
A X X a X 8, X, A 8y 8y a,; 1/1/1/1-0-0-0-

0
X X Xz *a

MpuMeyaHue - Mo TpeboBaHMIO 3aKa3vmKa YMCIIO BTOPUYHBIX OGMOTOK MOXET ObITb YBENMYEHO.

Tabnumua 11 - Cxembl U rpynnbl COEAUHEHUA 0OMOTOK TpexdasHbIX BYXOOMOTOUHBLIX TpaHC(opMaTopoB

CxeMa coeguHeHust o6MOTKM Onarpamma BektopoB OC 06MOTKM YcnoBHoe
0603HayeHne
nepBUYHON BTOPUYHOWN nepBUYHON BTOPUYHOW
0 ABC o abc B b “‘."/”‘F-U
A c a c
XY Zz X ¥y z
A B C o a b ¢ ) b *T’/\r.’_g
A C a c
X Yy Z X ¥ Z
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Om

o a b ¢

\/

\/

V/V -0

Tabnmua 12 - CxeMbl M rpynnbl COeAMHEHMN OBMOTOK TpexdasHbiX OBYXOOMOTOYHbIX TPAHCHOPMAaTOPOB C MOMOXUTENbHOW
KOMneHcaumewn yrnoBon NorpeLIHocTyu

Cxema coegnHeHns obMoTKM Onarpamma BektopoB O[4C oOMOTKM YcnosHoe
o6o3HayeHne
nepBUYHON BTOPUYHOWN nepBUYHON BTOPUYHOWN
A B C o a b ¢ 2] b Y'E‘
¢, z/
Aq
c
B,
x|v|z c
x| Yq) Z4 vy
Ay By|Cy

Tabnuua 13 - Cxema n rpynna coeguHeHuin oBMOTOK TpexdasHbiX ABYyXOOMOTOYHLIX TpaHcOopMaTOpoB C OTpuLATENbLHOWM
KOMMNeHcaLumel yrnoBon NorpeLHocTu

Cxema coegnHeHuns obMoTKM IOnarpamma BektopoB OC oOMOTKM YcnosHoe
o6o3HayeHve
nepBU4HON BTOPWUYHOW nepBUYHON BTOPUYHOW
A B C o a b ¢ B b Z Y_U.
" /
¢y
B, a
X|1rlZ A
Xy z
xl Y‘1 ‘31
Ayl By Cy

Tabnmua 14 - CxeMbl W rpynnbl COEAMHEHUIM OOMOTOK TpexdasHbIX TPeXoBMOTOYHbIX TPaHCOPMATOPOB C OCHOBHOW U
[OOMNONHUTENBHON BTOPUYHBIMU OBMOTKamMu
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Cxema coeanHeHns obMoTKM IOunarpamma BektopoB O[1C 06MOTKM 3ambl- YcnosHoe
kaemas | obosHauveHve
dasa
NepBuUYHON | BTOPUYHOM BTOPUYHOW
OCHOBHOM [OMNONMHUTENbHOM
NnepBUYHON | BTOPWUYHOWM BTOPWUYHOW npu npwm
OCHOBHOW [OMonHu- HopManb- | 3amblKaHuK
TenbHoOn HOW dasbl Ha
pabote 3emMno B
cucTeMbl cucTeme ¢
n30nunpo-
BaHHOWM
HeWTpanbto
0 ABC 0oabec |a X, b a Xp a, *1(/*-](/"_()
a f
*n
A c a C
Xy Z Xy z
<lel
8
aﬂ‘—\
*n
X ABC ocabc a X, A c a c g / /
V|V VY
a
a
b *n
2n
a5
\XA
a1

Tabnmua 15 - Cxembl M rpynnbl coeanHEeHUn 0OMOTOK TpexdasHbIX TPEXOOMOTOYHbLIX TpaHCOpMaTopoB C ABYMSI OCHOBHbIMU
BTOPUYHbIMU obmoTKkamu

Cxema coeanHeHus obMoTKM IOunarpamma BektopoB 3[1C 06MOTKM YcnoeHoe
ob0o3HayeHne
nepBUYHON BTOPUYHOWN BTOPUYHON nepBUYHON BTOPUYHON BTOPUYHOWN
OCHOBHOM 1 OCHOBHOM 2 OCHoBHOM 1 OCHOBHOM 2
¥/ ¥/ Y00
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0 ABC o 8 by g 0y @ by G B by by

Xy Z XN X2 ¥2 &3

5.11 YcnoBHoe 0603HaveHne TpaHcopmaTopa

x H X X X XKA- X x XX

L KNmMaTHYEckos MCICNHEHWE W KaTEropHA PaaMeileHuA
na MOCT 15150

Kareropus B 3ZEMCUMOCTI OT SIIMHEL TYTA YTEYKA
BHELLHER Maonauymu no MOCT 8820

Knacc HanpAkeHWa nepermHol oSMoTHY ANA OCHOBHOM
TURoWCNonHeHws, KB

Jpyrie KOHCTRYKTHEHBIE MCTONHEHWA

Homep pazpaboTiv

Bug Waonaumin

KOHCTPYETHEHBIA NPUIHAK, XApaKkTEPUIYILWIMWA Yueno das

Lgnesoe HazHaqeHWe (TPAHCHOPMATOD HA NPAMEHWA)

JazemMnAaemeld TpAHCHOPMAaTOR

Mpumeyanne 1 - B OokymMeHTauuuM Ha TpaHCHOPMAaTOpbl KOHKPETHbIX TUMNOB B 0603Ha4YeHUM AOMNycKaeTcs MPUMEHSTb
JOMOMNHUTESbHBIE UMW UCKIH0YaTh OTAeNbHble JaHHble ANsi 0603HaYeHUs 0COGEHHOCTe KOHKPETHOrO TpaHcdopmMaTopa.

MpumedaHune 2 - Nleas OykBeHHas 4acTb 0603HAYEHUSA NpeacTaBnsieT TUM (Cepui), COBOKYNMHOCTb OYKBEHHOW U LMdPOBOWA
yacTew - TUMOUCNONHEHME.

Mpumeyvanune 3 - Ona TpaHcchopmatopoB Hke 1000 B BMecTo knacca HanpsbkeHWs yKasblBaloT HOMWHaNbHOE HanpshkeHue
NepBMYHON OOMOTKW B KUIOBOSbTAX.

Mpumep ycrnoBHoro 0603HavYeHms TpaHcopMaTopa HanpshKeHus 3a3eMnsaemMoro, ogHOMas3HOro, SNeKTPOMarHMTHOrO, C NIMTON
n3onsuMen, co BCTPOEHHbIM MpedoXpaHuTeneM, MarnorabapuTHOro, 4eTbipexobMoTo4HOro, kracca HanpsbkeHnss 10 kB,
Knumartmyeckoro ncnonHenus T, kateropum pasmerteHuns 3 no FOCT 15150:

3HOJIIM.4 - 10T3.

To e, aHTUPE3OHAHCHON KOHCTPYKUMU, MACNAHOro TpexdasHoro ¢ AOMNOMHUTENMbHBIMM OOMOTKaMM A11S KOHTPONsA U3onsauun
ceTu, knacca HanpsxeHna 10 kB, knnmaTtnyeckoro ncnonHexms Y, kateropum pasmellerHnsa 2 no FOCT 15150:

HAMU - 10Y2.

6 TEXHWYECKUE TPEBOBAHUA

6.1 TpchcbopmaTopbl cnegyetr U3rotoBnATb B COOTBETCTBUU C Tpe60BaHVIF|MM HacTodulero crtaHgapTa, AOKYMeHTauunm Ha
TpchcbopmaTopbl KOHKPETHbLIX TUMOB No pa60‘-WIM vyepTexam, yTBepXaeHHbIM B YCTaHOBMTEHHOM MNMOpsAakKe.

6.2 TpexobmoTOuYHbIN TpaHcopmaTop cregyeT MW3roTaBnMBaTb C  ABYMS BTOPUMYHbIMKM - OOMOTKamMu: OCHOBHOW MU
OOMONHUTENBHOMN.
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Mo TpeGoBaHUo NOTpebuTeNs JonycKaeTcsl M3roToBINeHNe TpaHCHOPMATOPOB C [1BYMSI OCHOBHbLIMW BTOPUYHBLIMM OBMOTKaMMU.

B TpaHcdopmatopax ¢ gBymsi M Goree OCHOBHbIMM BTOPWMYHBIMM OOMOTKaMW MepBasi OCHOBHasi BTOpUYHasi OOMOTKa
npefHasHavyeHa AOnsi yyeTa 3MeKTPOSHepruu, BTopasi OCHOBHAas - AN MUTaHWUsS U3MepUTENbHbIX NPUMOOPOB M Lenei 3alUTHbIX
YCTPOWCTB, OOMOMHUTENbHAsi BTOPUYHAs 0bMoTKa (MOXET OTCYyTCTBOBATb) - ANsl NUTaHUS Lenel 3alUMTHBbIX YCTPOWCTB U KOHTPOrs
N30MALMKN CETU.

[onyckaeTcss M3roToBrneHne TpaHCOPMaTOpPOB C TPEMSI OCHOBHBIMU BTOPMYHBLIMU OGMOTKamu. KornmyecTBo O0GMOTOK M UX
couyeTaHne MOXET 3afaBaTbCs 3aKas4ymKaMu.

6.3 OgHodasHble TpaHcdopMaTopbl OOMKHBI ObiTh paccunTaHbl Ans paboTbl B 3MEKTPUHECKUX CXeMax COrMacHO pUCYHKaM
5.1, 5.2, 5.6-5.10 npunoxeHus b.

6.4 B TpexdasHbix TpaHchopmaTopax, UMEKLLMX AONOMHUTENbHYO BTOPUYHYIO OOMOTKY, M ogHOga3HbIX TpaHcdhopmMaTopax,
0bbearHeHHbIX B TpexdasHyo rpynny 1 MMEHLNX AOMONTHUTENbHYI0 BTOPUYHYO OOMOTKY, HanpsbkeHne Ha BBOAaxX PasoOMKHYTOro
TPEeyronbHMKa [OOMOMHUTENbHLIX OOMOTOK NpUM CMMMETPUYHOM HOMWHANbHOM MEPBUYHOM (ha3HOM HanpsbkeHWM He OOMKHO
npesbiwaTth 3 B.

6.5 K kaxgom [OonomnHUTENbHOW BTOPUYHOM OOMOTKE rpynnbl OAHOMA3HbIX TPEXOOMOTOYHBIX M YETbIPEXOOMOTOUHBIX
TpaHcdopmMaTopoB, COeQUHEHHbIX N0 cxemam, n3obpaxeHHbIM Ha pucyHkax 5.9 u b.10 npunoxeHus b, gonyckaetcs nogknovatb

(hasHble Harpysk1 .z (PUCYHOK 1).

Cymma MoWHOCTA hasHOi Harpysku S5 W OBLied Harpysku pasoOMKHYTOro TpeyrofbHuka S, Mpu paBeHcTBe cos He

[OMKHa NPEBbILLATL MOLLHOCTV AOMONHUTENBHON BTOPUYHOI 0GMOTKM TpaHCHOpMaTopa Wy, (3a pacHeTHylo CXeMy NpUHUMAETCS
AByXha3Hoe KOpOoTKoe 3aMblkaHWe Ha 3eMIio):

S5+ 84 = Soom (1)
S."l.
1
| I
Sz S2 SE
T+
YT T

PucyHok 1 - Cxema nogkntoyeHns drasHbIX Harpy3ok
6.6 TpexdasHble TpaHcdopmaTopbl, a Takke TpexdasHble rpynnbl ogHOdasHbIX TpaHCHOPMaTOPOB C AOMONHUTENbHBIMU
obmoTkamu, npegHa3HavYeHHble ANA KOHTPONSA U30NaumMmn B CETAX C U30NMPOBaHHOM HENTpanblo, AOMKHbI BblAEepXKMBaTb HE MeHee
8 4 ogHohasHble 3aMblkaHMs CETU Ha 3eMito Npu Hanbonbliem pabovemM HanpsbkeHun, cootseTcTBytowem [OCT 721.

OpHodasHble TpaHchopMaTopbl AOMKHbI BblAEPXKMBATb HAMPSHXKEHUS B COOTBETCTBMM € Tabnuuen 16.

Tabnuua 16 - HanpsxeHusa ansa ogHodasHbIX TpaHcopMaTopoB

HoMuHanbHbIN MpopomknTenbHOCTb Cnocob BKnOYEHUSA NepBUYHO 0OMOTKM U yCroBUSA
Ko purLmMEHT BKIHOYEHMS 3a3eMJ1EHNS] CUCTEMBI
HanpspKkeHns
Fy
1,2 HeorpaHunyeHHas Mexgy dasamu nobon cetn. Mexay HemTpanbHOW TOYKON
TpaHcdopmartopa 1 3emnein B nobon cetn
1,5 30c Mexgy dason n semnen B cucteme ¢ 3OHEKTUBHO
3a3eMIEeHHON HENTParbto
1,9 30c Mexgy dason n 3emnen B cucteme ¢ HeaPeKTUBHO
3a3eMIIeHHON HenTpanblo C aBTOMaTUYECKUM OTKIOYEHNEM
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npuv 3aMblKaHUK Ha 3eMIH0

1,9 8y Mexay dason n 3emnen B cucteme ¢ U30rMpoBaHHOMN
HelTpanbio 6e3 aBTOMATUYECKOro OTKIYEHNS Npu
3aMblKaHWW Ha 3eMM0 UNN B Pe30HaAHCHO-3a3EMITEHHON
cucteme 6e3 aBTOMaTUYECKOro OTKITOYEHMS NPU 3aMblKaHUK
Ha 3emnto

6.7 HanpshkeHuss Ha BBOgax Pa3OMKHYTOrO TPeyrofibHUKa AOMONHUTENbHBIX BTOPUYHBLIX OBMOTOK (Mnu TpaHcdopmartopa
HyrneBOW NocnegoBaTenbHOCTM), C HOMUHANbHLIM HanpsbkeHvem 100 B, gormkHo 6biTb oT 90 oo 110 B npy NpunoXeHHOM K HUM
CUMMETPUYHOM FIMHEMHOM HarnpsKeHUW, COOTBETCTBYIOLLEM HOMUHANbLHOMY MNEPBUYHOMY HamMpsXeHWo, W nocnegyoLlem
3aMblKaHM OgHOW U3 ha3 Ha 3eMnio.

Mpumevanne - [Ona TpaHcgopmaTopoB € APYTMMW HOMWHANbHBIMW BTOPUYHBIMU HaNpPSHXXEHUAMU 3HAYEHUST HanpsbKeHWUn
OOMKHbI HaxoguTbes B guanasoHe oT 90 go 110% HOMWMHANBbHOrO WM 3HAYEHWUst HanpsKeHWW OOMKHblI OblTb YyKasaHbl B

AOKYMeHTauuu Ha TpaHcdopMaTopbl.

6.8 EMKoCTHOM TpaHccopmatop MOXET OblTb OCHaWeEeH BCNoOMOraTefibHbIMM  YCTPOWCTBaMM AN opraHusauum
BbICOKOYaCTOTHbIX TPAKTOB Nnepeaayn anekTpu4ecknx curdanoB B gvanasoHe vactot oT 20 go 1000 kI,

6.9 Tpe6oBaHUA NO YCTONYNBOCTU K BHELLHUM BO3AENCTBUAM OKpYXKatowen cpeabl

6.9.1 TpaHcchopMaTopbl cnegyeT M3rotaBnmeaTh B KnumaTmudecknx ncnonHeHusx no FOCT 15150 u TOCT 15543.1. Kateropus
pa3meLleHus - no FOCT 15150.

Bug knMmaTuyeckoro UCMomHeHUs u KaTeropuo pasmMelleHnda cnenyet ykasbiBaTb B OOKYMEeHTauun Ha TpchcbopmaTopbl
KOHKPETHbIX TUMNOB.

Ona TpaHcopmaTopoB kateropum pasmelleHuns 4 no FOCT 15150 knumaTtmnyeckoe ncnonHexue - YXIN4 nnu 04.

TpeboBaHUA B 4acTy CTOMKOCTU K KNMMATUYECKUM BHELLHMM BO34encTByowmMM dpaktopam - no FTOCT 15543.1.

6.9.2 TpaHcdopmaTtopbl AOmkHbl ObiTb NpegHa3HadeHbl And paboTtbl Ha BbicoTe Ao 1000 M Hag ypoBHEM Mopsi, 3a
UCKMoYeHneM TpaHcopmaTopoB Ha HOMUHaNbHoe HanpshkeHne 750 kB, koTopble AomkHbl 6biTb NpeaHasHayveHbl Ans paboTel Ha

BbicoTe Ao 500 m.

[onyckaeTca no cornacoBaHuio Mexay notpebutenem M u3rotoBuTenem U3roTaeBnuMeaTtb TpaHcdopmaTtopbl Ans paboTbl Ha
BbicoTe cBbile 1000 m (TpaHcopmaTopbl Ha HOMUHanNbHoe HanpsixeHne 750 kB cBbiwe 500 m).

6.9.3 YcTonumnBocTb TpaHCcHopmMaTOpPOB K BO3AENCTBUIO MEXaHMYECKUX (hakTopoB BHelHen cpedpbl - no [OCT 17516.1. Mpynny
MexaHu4deckoro ucnonHeHns no FOCT 17516.1 yctaHaBNMBaOT B JOKYMEHTaLuUnM Ha TpaHcopMaTopbl KOHKPETHbLIX TUMOB.

TpaHcdopmaTopbl Kateropmm pasmelleHns 1 gomkHbl BbiTb paccyMTaHbl HA CYMMapHY0 MEXaHWYeCKylo Harpysky OT BeTpa
ckopocTbto 40 m/c 6e3 rononega, Ha CyMMapHyt0 MexaHW4ecKyr Harpysky OT BeTpa CKOpocTbi 15 m/c ¢ rononegom, rononega c
TOMLWMWHON CTEHKM NbAa 20 MM 1 OT TSXXEHUS NPOBOAOB HE MEHee:

500 H (50 krc) - onsa TpaHchopmMaTopoB Ha HOMUHaNbHOE HanpsbkeHue Ao 35 kB BknouMTENBHO;

1000 H (100 krc) - gna TpaHcopmMaTopoB Ha HOMUHanNbHoe HanpshkeHne ot 110 go 220 kB;

1500 H (150 krc) - gnsa TpaHcdopmaTopoB Ha HOMUHanNbHoe HanpsixeHne 330 kB u Bhiwwe.

Mpumeyanue 1 - JlaHHoe TpeboBaHME HE OTHOCUTCS K MOABECHBIM KOHCTPYKLMAM TpaHcopmaTopoB.

Mpumeyanue 2 - lNogBecHasa cucTtema TpaHcdopmaTopa WM eMKOCTHOrO AenuTens HanpshkKeHus AOSmKHa UMeETb Takylo
KOHCTPYKLUIO, KOTOpas BblaepuBarna Obl HanpskeHue nNpu pacTsKeHUK, No KpanHen Mepe Maccbl EMKOCTHOro TpaHcdopmatopa

HanpsaXeHuna nnm eMKOCTHOIo Aenntena Hanps>XXeHud, C KOSd)(bVILI,I/IeHTOM HagexHocTn 2,5.

MpumeyaHue 3 - Ecnn eMKOCTHbIN TpaHCOPMATOp MCMOMb3yT BMECTe C BbICOKOYACTOTHbIM 3arpagutenem Ha JI3M, no
cornacoBaHuio ¢ notpebutenem AonyckalTcs Apyrme ncnbitatenbHble Harpysku.
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6.9.4 Pabouyee nonoxeHve TpaHCHOPMaTOpPOB B NPOCTPAHCTBE AOMKHO ObiTb yKa3aHO B AOKYMEHTALMM Ha TpaHChopMaTopbl
KOHKPETHbIX TUMOB.

6.10 TpeGoBaHMNA K KOHCTPYKLIUN
6.10.1 BBoObl 1 KOHTAKTHbIE BbIBOAbI

6.10.1.1 PacnonoxeHve BBOAOB M KOHTAKTHbIX BbIBOAOB TpaHC(OpMaTopoB credyeT YyKkasbiBaTb B AOKYMEHTauuu Ha
TpaHcdhopMaTopbl KOHKPETHLIX TUMOB.

6.10.1.2 KoHTakTHble BbiBOAbI crieayeT BblinonHATL No FTOCT 10434.

6.10.1.3 Y TpaHcdopmMaTopoB C NepBUYHBLIM HanpskeHnem 35 KB 1 Bbille BBOAbI BTOPUYHLIX OOMOTOK M 3a3eMNisieMble BBOAbI
NepBMYHON OOMOTKM AOMKHbI ObiTh C KOHTAKTHBIM Pe3b60BbLIM COEAUHEHNEM AMaMETPOM He MeHee M6.

6.10.1.4 Y tpaHcdopmaTtopos kaTteropun pasmelleHms 1 no FOCT 15150 anvHa nyTu yTeukn BHewwHen nsonsuum no FTOCT
9920 pgormxHa bbITb YCTaHOBIEHa B AOKYMEHTALMM Ha TpaHCHOPMaTopbl KOHKPETHBIX TUMOB.

Y TpaHcdopmaTopoB kateropun pasmelwleHnss 2 m 5 no FOCT 15150 anvHa nNyTW yTeYKU BHELUHEW U30NauMu C y4eToMm
BbINaeHns pocbl U MHeS JOMKHa ObITb YCTaHOBMEHa B JOKYMEHTaLMK Ha TpaHcdopMaTopbl KOHKPETHBIX TUMOB.

6.10.1.5 MNnocknin KOHTaKTHBIN 3aXXMM BBOAA MNEPBUYHOIO HaNpsiKeHUst TpaHcopmaTopa, NpeaHasHadYeHHbIn Ans CoeanHeHna
C LUMHaMK1 3KpaHMPOBaAHHOIO TOKOMPOBOAA, AOIMKEH MO3BONATL PErynMpoBaHMe ero BbICOThI MO OTHOLLEHMIO K BBOAY He MeHee 10
MM.

6.10.1.6 KoHcTpykumern TpaHcopmaTopoB kateropum pasmeweHmss 1 no FTOCT 15150 pomkHa 6biTe obecneyeHa 3awuta
MecTa npucoeanHeHus kabenen K BblBO4aM BTOPUYHBIX 0OMOTOK OT aTMOCHepHbIX 0CaaKOB.

6.10.1.7 Ha TpaHcdopmaTopax, KOHCTPYKLMEN KOTOpbIX MpegycMoTpeHa pas3bopka, OOMmKHO ObiTb MECTO ANs HaHEeCeHWs
noBepuTencHoOro knevima wnu nnombel. Knemmo unu nnomba [omkHbI NpensTcTBoBaTb pasbopke TpaHcdopmatopa 6e3 umx
HapyLUeHus.

6.10.1.8 TpaHcdopmaTopkl ¢ Maccon 6onee 20 kr 4omkHbI MMeTb ycTporncTao no FTOCT 12.2.007.0 anga nogbema, onyckaHus u
yoepxaHus ux Ha Becy. [py HEBO3MOXHOCTM KOHCTPYKTMBHOIO BbIMOMHEHWUS TaKMX MPUCNOCOONEHWn B pPyKOBOACTBE MO
3KCnyaTaumm cnegyeT ykasbiBaTb MECTA 3axBaTa TpaHcopMaTopa Npu TakenaxHbix paboTax.

6.10.1.9 Bce HenocpenCTBEHHO COMpUKacarLMecss C OKPYXaloLwMM BO3LOYXOM, MOABEPXKEHHbIE KOPPO3UN MOBEPXHOCTU
TpaHcdopmaTopa AOSMKHbI ObiTb 3aLUMLLEHbI JTAKOKPACOYHbIMU, ranibBaHUYECKMMU U APYTMMU MOKPLITUSIMU MU U3rOTOBMEHb! U3
MaTtepuanoB, He NoaBepP>XeHHbIX KOPPO3Un Ha BECb CPOK CJ'Iy)K6bI.

6.10.1.10 BbiBOAbI BTOPMYHBLIX OOMOTOK 4518 U3MEPEHUS 1 y4eTa JOSMKHbI MMETb BO3MOXXHOCTb MITIOMOMpPOBaHUS.

6.10.1.11 JomkHa ObITb eanHas KOHCTPYKLUMS €MKOCTHOMO MOAYNSA M 3MeKTPOMarHWTHOrO YCTPOMCTBA AN €MKOCTHbIX
TpaHchopmMaToOpOB.

6.10.1.12 Hanuume B anekTpoMarHUTHOM O6rnoke BbIKNOYATENS AN U3MEpPeHUs eMKOCTU OfoKoB ANl €MKOCTHbIX
TpaHCchopmMaToOpOoB.

6.10.2 Tpe6oBaHMA K MacnoHanofHeHHbIM TpaHcdopMaTopam

6.10.2.1 KOHCTpYKUMS MacnoHanofHEHHbIX TpaHcopMaTopoB Ao/MKHA obecneunBaTtb UX repMETUYHOCTb. [JoKyMeHTaums Ha
MacnoHanorHeHHble TpaHcdopMaTopbl OOMKHA coAaepXaTb TPebOBaHWsi MO MPOBEPKE FEPMETUYHOCTU KOHCTPYKUMM, a Takke
TpeboBaHUsi K ra3o- U BNarocoaepXXaHuo 3anmBaemMoro B TpaHccopmaTopbl Macna.

6.10.2.2 MacnoHanonHeHHbIA TpaHcopMaTop [AOMKEeH MMETb paclMpuTenb, BMECTUMOCTb KOTOporo obecneunBaet
MOCTOSIHHOE HanuyMe B HEM Macna npu Bcex pexumax pabotbl TpaHcdopmaTopa B AuanasoHe paboynx Temnepatyp. PyHKUMIO
pacwmpuTens MOryT BbINOMHATL BEPXHSAS YacTb haptopoBOi MOKPbILLIKK, CUITb(OH Unu gpyrne ycTporcTea.

6.10.2.3 MacnoHanonHeHHble TpaHcopMaTopbl OOSMKHBI MMETb yKa3aTenu ypoBHsS macrna. Okono ykasaTens ypoBHS macrna
UMM Ha HEM [OMKHbl OblTb HAHECEHbl TPW KOHTPOSbHbIE METKW, COOTBETCTBYIOLUME YPOBHIO Macna B HepaboTatoem
TpaHcdopmaTope npu Temnepatype 20°C, a Takke Npu BEPXHEM U HKHEM 3Ha4YeHusIX TemnepaTypbl. [JonyckaeTcs NpuUMeHsiTb
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Apyrvie ycTpoicTBa KOHTPOSS YPOBHS Macna.

6.10.2.4 B TpaHccopmaTopax ¢ Macconm macna go 50 kr gonyckaeTcsi HaHOCWUTb Ha ykasaTene ypOBHA Macna OfHy
KOHTPOSbHYO METKY, MO KOTOPOW yCTaHaBNMBalOT YPOBEHb 3arMBaeMoro B TpaHcdopmartop macrna npy temneparype 20°C.

6.10.2.5 B repmeTnyHbIX TpaHcdopMaTopax crnocobbl KOHTPONSA YPOBHA Macrna LOMKHbl ObiTb yKasaHbl B JOKYMEHTaUuM Ha
3TN TpaHcopmaTopb!.

6.10.2.6 TpaHccdopmaTtopbl ¢ Maccom Macna meHee 20 kr, cooTtBeTcTBylowme TpeboBaHuam 6.10.2.2, ponyckaetcs
nsrotaenueaTtb 6e3 ykasaTtenen ypoBHsa macna.

6.10.2.7 MacnsHble TpaHcopMaTopbl ¢ NepBrYHbIM HanpsbkeHnem 10 kB u Bbiwe n maccon macna 6onee 10 kr 4OMKHbI ObITh
CHab)keHbl apmaTypon Ans 3anuBku, otéopa npob 1 crnvea macna.

6.10.2.8 Apmatypy ansa otbopa npo6 macna nomellaroT B HWXKHeW 4vacTu Baka, npyM 3TOM AOMKHO ObiTb MpegyCcMOTPEHO
nnaBHOE PerynupoBaHue BbiTEKAKOLLEN CTPyU Macna.

6.10.2.9 Metannuyeckme nNOBEPXHOCTU BHYyTpWM OGaka wWNM pacwumpuTens MacrsHOro TpaHcdopmartopa AOMMKHblI UMETb
MacrioCTOMKOE MOKPbITME, 3aluuiialoliee Macrio OT COMPUKOCHOBEHWS C HUMW U He OKasblBalollee BpedHOro BO3OENCTBMSA Ha
macno.

I'Ipmmeanme - ,D,OI'IyCKaeTCﬂ He 3auuatb MnNoKpbiITUEM TOpLUEeBble MNOBEPXHOCTU MAarHMTonpoBodoB U MNOBEPXHOCTU
MaTepuanoB, HE OKa3blBalOLMX aKTUBHOIO KatarimTn4eckoro BO34EeNCTBMS Ha Macro.

6.10.2.10 Mapky macrna ykasbiBaloT B JOKYMeHTaUun Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB.

6.10.2.11 Onsa TpaHcdopMaTopoB knacca HanpsbkeHus Boiwe 110 kB BKNOUMTENBHO OOMKEH NpeaycMaTpmBaTbCsa BbIBOA ANA
namepeHus tg & nsonauun.

6.10.3 TpeboBaHMA K ra3oHanofIHeHHbIM TpaHccopmaTopam

6.10.3.1 KOHCTpyKUMSA ra3oHanonHeHHbIX TpaHchopMaTopoB AOMKHa MMETb 3alunUTy OT YPEe3MEpPHOro yBenuyeHns aaBneHus
rasa npv aBapum, CBS3aHHOW ¢ Npo6oem BHYTPEHHEN U30NALUMN N TOPEeHNEM Ayru.

6.10.3.2 KoHCTpyKUuMsA ra3oHanornHeHHbIX TpaHcdopmaTtopoB fAofkHa obecneunBaTb MaKCUManbHYO [epMETUYHOCTb,
JonyckaeTcs yTedka maccol rasa He 6onee 0,5% B rog.

Heobxogumo obecneunTb Hanmune apmMartypbl B HWXHEN YacTu TpchcbopmaTopa ans 6e3onacHOro NONOsIHEHUS CUCTEM ra3oMm
BO BpeMA aKcnyaTauun.

Mpun aKkcTpeManbHbIX TeMnepaTypax AonyckaloTcs Goree BbiCOKME NMoKasaTenm UHTEHCUBHOCTM yTedku (eCnv UCMbITaHWUs C
UCnonb3oBaHNeM [aHHbIX TeMMNepaTyp ykasaHbl B COOTBETCTBYIOLMUX CTaHAapTax) nNpyu YCNOBUM, YTO MPU NMOBTOPHOM BKITHOYEHUM
(cObpoce 3HaYEeHW) MHTEHCUBHOCTb YTEUKW HE MpeBbllaeT MakcUMarnbsHO AOMYCTUMOro 3Ha4YeHUs npu HopmaribHOM Temnepatype
OKpYy>KatoLLel cpeapbl.

MarotoButens [OMKeH YykasbiBaTb Tun, TpebyemMoe KONMMYEeCTBO W KayeCcTBO rasa, MOAMeXallero MCnonb3oBaHU B
TpaHcopmaTope.

6.10.3.3 MakcumanbsHO OonycTMMOoe cogepXaHue Brarv B ra3oHanofiHeHHbIX TpaHcdopmaTopax npy HOMUHAaNbHOW NAOTHOCTM
OOIMKHO ObITb TakuM, YTOObI TOYKa POCkl He NpeBbilwana otMeTky 5°C npu Temnepatype uamepenusi 20°C. [na apyrux remnepartyp
N3MepeHMNST BbIMOSTHAOT COOTBETCTBYIOLLYIO KOPPEKLMIO.

6.10.3.4 MazoHanonHeHHble TpaHcdOopMaTopbl, A4S KOTOPbLIX 3HAa4YeHMe MWHMManbHoOro AaereHns Gonee 0,2 MlMa, [OMKHbI
ObITb OCHaLLEeHbl YCTPOWNCTBOM KOHTPOMS OABMAEHUS MM MAOTHOCTU rasa. YCTPOWCTBA KOHTPOMS AaBfEeHWUs UM NIOTHOCTM rasa
MOTYT NOCTaBMATLCA OTAENBHO UK B KOMMIEKTE C 060pyaoBaHMEM.

6.10.4 3azemneHue

6.10.4.1 TpaHccopmMaTopbl C NEPBUYHBIM HanpsxeHnem 00 660 B BKAOUNTENBHO OOMKHBI ObITb OCHALLEHbI 3a3eMASOLLUMU
3aXNMaMu ¢ pe3b0OBLIM COEAMHEHMEM LUNUMEK, BONTOB, BUHTOB AnaMeTpom He meHee M6, TpaHcopmaTopbl Ha HOMUHaNbHOE
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HanpskeHue cabiwe 660 B - He meHee M8.
KoHCTpyKums u pasmepbl 3a3emnsiowwmx 3axmmos - no FOCT 21130.

6.10.4.2 Okono 3a3eMnsaLWero 3a)xuma gomkeH ObiTb HaHeceH 3Hak 3azemrnienunst no FOCT 21130. Cnocob HaHeceHUs1 3HaKa
3a3emMneHnst gomkeH obecnevmBaTtb ero 4ONrOBEYHOCTL M CTOMKOCTb K aTMOCKEPHbIM BO3OENCTBUSIM.

6.10.4.3 MNoBepxHOCTb MMOLLAAKN 3a3eMISOLWEro 3axuma (6o0bilwka, NpunMB) AoMKHa cooTBeTCTBOBaThL TpeboBaHnsm [OCT
21130. Paamepbl NOBEPXHOCTM MAOLWALKNA OOMMKHBI ObITh 4OCTATOUHLIMU 451 HAOEXHOIO COEOUHEHNS C LUMHOW LUMPUHON HE MEHee
20 MM - gns TpaHcdopmMaTopoB C NepBuYHbIM HanpskeHnem 3-35 kB n wupuHon He meHee 40 Mm - ansa TpaHcopMaTopoB C
nepBuYHbIM Hanpsxervem 110 kB n Bbiwe.

Mpumeyanue - [Ons manorabapuTHbLIX TpaHC(OPMATOPOB C MEPBMYHBLIM HanpshkeHnem Ao 660 B gonyckaeTcs ymeHbLlaTb
NMoLLaAKN 3a3eMeHUs 40 pasMepoB, NO3BONALNX HAOEXKHO COEAMHATL UX C 3a3eMNSAOLLEN XUNOW ANaMETPOM HE MEHEE 2 MM.

6.10.4.4 TpaHcdopMaTopbl C NMTOM U30NAUMENR, HE MMEIOLLIME METanmMYeckoro Kopnyca, AOnyckaetcsi usrotaBnueBatb 6e3
3a3eMMALWUX 3aXKMMOB.

6.10.5 MNpumeHsiemMble B KOHCTPYKUMM TpaHcOopMaTopoB MaTtepuarnbl OOMKHbI obecneynBaTtb BbinonHeHve TpeboBaHuin no
B3pbIBO- 1 Noxapobe3onacHoCTH.

6.10.6 TpeboBaHMA K 3aliuTe OT BHYTPEHHEro AYroBOro KOPOTKOro 3aMbIiKaHUA

[aHHble TpeboBaHNA NPUMEHNMBI K MaCnsHbIM U ra3oHanoNHEHHbIM TpaHcdopmaTopam knacca HanpsikeHus 110 kB v Bbiwe,
ONS KOTOPbIX AOMOMHUTENBHO YKa3bIBaIOT KMacc U CTeneHb 3allMTbl OT BHYTPEHHEro OYroBOro 3aMbIKaHus.

[aHHoe ucnblTaHne NoaTBepXXaaeT COOTBETCTBME 3aAaHHOMY YPOBHIO 6e3onacHocTu.
TpaHcdhopmaTtop AOMKeH BblAepXXMBaTb BHYTPEHHIOK AYry 3aaHHOro ToKa U 3a4aHHON NPOAOIHKUTENBHOCTH.
Tpebyemas NpogomkMTENLHOCTD AYrOBOro 3aMblkaHusi ykazaHa B Tabnvue 17.

ypOBHI/I 3HaYeHUn Toka BHYTPEHHEro A4yroBoro 3aMmblikaHA U NpoaoJIKNTENbHOCTU €ro NpoTeKkaHna Npu UCNbiTaHNAX nognexar
cornacoBaHuio mMexay n3rotoemtenem un I'IOTp86VITeJ'IeM.

TpaHchopmaTop oTBEYaEeT AaHHbIM TpebOBaHMSIM, ECIM OH NMPOLUEN UCNbITaHue, onucaHHoe B 9.21.

Tabnuua 17 - MNpogormKMTENbLHOCTD OYrOBOro 3aMbIKaHWsi U 3KCMIyaTauUoOHHbIE XapaKTEPUCTUKN

CpenHekBagpaTnyHoe CreneHb MpoaomKknTensHOCTbL 3alumTa OT BHYTpeHHero | 3alyuTa oT BHYTPEHHero
3Ha4YeHue Toka 3aWmThl OYroBOro 3amblkaHus, OyroBoro 3amblKkaHus OyroBOro 3amblKaHus
BHYTPEHHEr0O 4yroBOro c knacc | knacc I
3amblkaHus, KA
<40 1 0,2 [onyckaeTcs paspbiB HeT BHeLWwHMX
Kopnyca v Bo3ropaHue, paspyLUeHui, Kpome
HO BCe OTAENMBLUNECS cpabaTbiBaHUs
YacTu OOMKHbI ycTpowcTBa cbpoca

HaxoauTbCs B Npegenax AaBreHust
ponyckaemon obnacTu

2 0,5 HeT pacnaga Ha 4actu
(monyckaetcst npoxor
W1 BO3ropaHue)

=40 1 0,1 HeT BHeLUHUX
paspyLleHniA, Kpome
cpabaTtbiBaHus
yCcTpovcTBa cbpoca
OaBreHuns

2 0,3 HeT pacnaga Ha yactu
(nonyckaetcst npoXxor
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| WNN BO3ropaHue)

6.11 Tpe6oBaHMA K HarpeBy

6.11.1 MNpeBblWeHne anemeHTaMmn TpaHCOpPMaTopoOB TemmepaTypbl OKpy>KatoLLlen cpedbl He JOMKHO ObiTb Gonee 3HavyeHUn,
yKasaHHbIX B Tabnumue 18.

6.11.2 [Ona TpaHcdopmaTopoB, 3KChnyaTUpyemblx Mpu TemnepaTtype Okpyxawuero sosgyxa Bbiwe 40°C, gonyckaemble
3Ha4YeHUs NpeBbILLEHUs TeMnepaTypbl, ykasaHHble B Tabnuue 18, AomkHbl O6biTb YMEHbLUEHbI Ha Ppa3HOCTb MeXay TemnepaTypow
OKpy>KatoLLlero Bosgyxa npu akcnnyataumm mn npu 40°C. lNMpu Temnepatype akcnnyataumm Hwke 40°C gonyckaemble 3HaveHus
NpeBbILLEHNSA TeMNepaTypbl COOTBETCTBEHHO YBENNYMBAIOTCS.

6.11.3 Knaccbl HarpeBOCTOMKOCTN U30MSLUN OOMOTOK CyXMX TpaHCOpMaToOpOB AOMKHbI ObITb yKa3aHbl B 4OKYMEHTAUMMU Ha
TpaHcdopMaTopbl KOHKPETHBLIX TUMOB.

6.11.4 TNpeBbilWeHNs TemnepaTypbl ANEMEHTOB ofHoMa3HbIX TPaHCHOPMATOPOB, yKkasaHHble B Tabnuue 18, moryT ObITb Ha

10°C BbllWwe Npy HOMUHanbHBLIX kKO3 duumMeHTax HanpskeHus 1,5 n 1,9 (Tabnmua 16) n 3Ha4eHMn MOLLHOCTW, YCTaHOBIIEHHOM B
OOKYMeHTauMmn Ha TpaHCgOpMaTopbl KOHKPETHBIX TUMOB.

Tabnuua 18 - MNpeBbileHne anemMeHTammn TpaHCHOPMaTOpPOB TEMMNEPATYPbI OKPY>KatoLel cpeabl

OnemeHT TpaHcdhopmaropa Knacc MpeBbiWweHe TemnepaTypsbl MeTtoa nsmepenus
HarpeBso- NP1 HOMUHaNbLHOM
CTOMKOCTM Mo HanpsPKeHUW, NpoTeKaHnn
[OCT 8865 TOKa, COOTBETCTBYHOLLErO
npeaenbHOM MOLHOCTH
TpaHcdopmaropa, 1
apdekTnBHOM Temneparype
oKkpy>katoLero sosgyxa 40°C
MacnsiHble TpaHcdopMaTopbl Bce knacchl
- BEPXHWUI crion macna 55 Mo TepmomeTpy unu
Tepmonape
- BEPXHWUI Crion macna ans 60 To xe
repMeTUYHOro UCMONHEHUS UNN C
YCTPOWCTBOM, MOJTHOCTbIO
3aLyMLLaoWmMM Macro oT
COMPUKOCHOBEHWSI C OKPY>KAKOLLIMM
BO30YyXOM
- BTOPUYHbIE OOMOTKM 60 o nameHeHuo
COMpOTUBREHNS
obmoToK
- BTOPUYHbIE OOMOTKM Ans 65
repMETUYHOIO UCMOSTHEHNS
- Opyrve mMeTannu4eckue getanu, 65 Mo TepmomeTpy nnm
KOHTaKTUpYyloLLME C Macrom Tepmonape
TpaHcdopmaTopbl ¢ TBEPAON UK Mo nameHenuto
rasoBou n3onsumen COMpOoTMBNEHNS
0BMOTOK MOCTOSTHHOMY
TOKY 45115 06MOTOK 1 no
TEPMOMETPY MIu
Tepmonape ans
netanen
- BTOPUYHbIE OOMOTKM MK Y 45
MeTannuyeckue getanm,
KOHTaKTUPYHOLLME C U3ONSALMOHHBIMU
MaTepuanamm
A 60
E 75
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B 85
F 110
H 135

MprMeyaHue 1 - YkasaHHble TpeboBaHUSA HE PacnpOCTPaHAOTCS Ha TpaHCOPMaTOPbl, pa3MeLLLaeMble C BHELLHEN
CTOPOHbl MOas3HO 3SKPaAHWPOBAHHbLIX TOKOMPOBOAOB, HO 0OA3aTenbHbl A BBOAOB, HAXOOALMXCHA BHYTPU
TOKOMPOBOAOB.

MpumevaHue 2 - Bmecto adhdheKTMBHOM TeMNepaTypbl OKpyXXalollen cpeabl JoMycKaeTcs NMpuMHUMAaTbh BepxHee
3Ha4YeHne Temneparypsl.

6.11.5 Ecnu TpaHcdopmaTop, npeaHasHadYeHHbI Ang Ncnonb3oBaHnsa Ha BbicoTe cBbiwe 1000 M, nogseprancsa UcnbITaHUSM
Ha BbicoTe meHee 1000 M, TO mpegenbl NpeBbIWEHUS TeMnepaTypbl, Yka3aHHble B Tabnuue 18, OomkHbl 6biTb YMEHbLUEHbI B
cootBetcTBMU ¢ [OCT 15543.1.

6.12 TpeboBaHMA K n3onALUUn

6.12.1 TpeboBaHNA K ANEKTPUYECKOM MPOYHOCTU N30NALUN TPAHCOPMATOPOB C HOMUHANBHLIMU NEPBUYHBIMI HANPSXXEHNAMN
ot 3 go 750 kB - no [OCT 1516.3.

3azemnsiemMble HENTpanu NepBUYHbBIX 0OMOTOK TpexdasHblX TpaHCOpMaTopoB, a Takke NpefHasHavYeHHble AN 3a3eMIeHUs
BBOAb! NEPBUYHLIX 0BMOTOK OffHO(a3HbIX TPaHCHOPMATOPOB MOTYT UMETb HEMOSHYH U30MSLIMIO, KOTOpasi AOMKHA BblOEPXNBATE B
TeyeHne 1 MUH ucnbiTaTenbHoe Hanpsbxenue 3 kB yactoTtor 50 MU, NpUNoXeHHoe OT BHELLHEro UCTOYHMKA.

M3onsumns BTOPUYHbIX 0obMOTOK TpchcbopmaTopOB AOJKHa BblAepXnBaTtb B Te4eHne 1 MUH ncnbITatensHoe HanpsaxeHune 3 kB
yactoton 50 Iy, NPpUNoOXeHHoe OT BHEeLWWHero NCTOYHKKaA.

6.12.2 TpaHccopMaTopbl, U3roTaBNMBaEMble C HOMUHAMNBbHBIMU NEPBUYHBIMU HANPSXKEHUSMU, OTNINYAIOLLMMUCS OT YKa3aHHbIX
B Tabnvuax 4 u 5, 3HaYeHNs1 KOTOPbIX He MPEBbILAT UK paBHbl Haubonbluemy pabodemy HanpsKeHWI0 COOTBETCTBYHOLLETO
Knacca HanpsbkeHus, ykazaHHoro B [OCT 1516.3, gomkHbl UMeTb ypoBeHb nsonsaummn no FOCT 1516.3 ans HanpspkeHus OaHHOro
Knacca.

6.12.3 W3onaums nepBuYHbIX OOMOTOK TpaHCOPMATOPOB C HOMWHANbHBIM MEPBUYHBIM HanpskeHnem [o 660 B
BKITIOYMTENBbHO OOIMKHA BbIAEPXMBaTb OAHOMWHYTHOE MCMblTaTenbHoe HanpsbkeHne 3 kB yactoton 50 Iy, npunoxeHHoe oOT
BHELLHEro NCTOYHNMKA.

6.12.5 [onyckaemoe MakcMMarbHOE 3HadYeHMe KaXyLlerocs 3apsga HeOOHOKPaTHO BO3HMKAMLWMX YaCTUYHbIX paspsgoB
N30MALUN NEPBUYHON OOMOTKM TpaHCOpPMATOpPOB HA HOMMHAmNbHOE HanpsbkeHne 3 KB un Bblwe, gns TpaHcgopmaTopos,
TpebyoLWmx NPOBEPKN YPOBHS HEOOHOKPATHO BO3HMKAKLWMX YacTu4HbIX paspsagoB no [OCT 1516.3, AOMKHO COOTBETCTBOBATb
npvBedeHHbIM B Tabnuue 19.

Tabnvua 19 - 3HayeHre KaxyLLerocs 3apsaa YacTUYHbIX Pa3psaoB

CoepguHeHne HanpsixeHue [onyckaemoe MakcMMarnbHOe 3Ha4YeHne KaxyLlerocs 3aapsga
nepBMUYHON 0OMOTKM n3MepeHus HEeOOHOKPaTHO BO3HMKAIOLWMX YacTUYHBIX pa3psiaos, NKn, ans
XapaKkTepucTuK n3onauumn
YaCTUYHbIX pa3psaoB
YKUOKON rasoBom TBEpAON
®a3za - semna o7, P 10 20 50
i 10 20
H.
112E
3
®a3za - hasa 11. UHp 10 20

MpnumeyvaHue - UH_p - HambonbLuee paboyee HanpsKeHe.
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Mpy NOSNEMEHTHBIX UCMbLITAHUSIX EMKOCTHOrO TpaHcdopmaTopa 3HaudeHWe HanpsbKeHUs M3MEPEHUst YaCTUYHBLIX Pas3psiioB
OOIMKHO ObITb paBHO:

HOMHHaNBEHOE HAIIPAXKEHHE BroKa

103 HCOHTATENLHOE HATPAKEHHE -
HOMHHATBHOE HAMPAKEHHE ThaHchopMaTopa

nnn

HOMHHATEHOE HAPAKEHHE KONOHHEL
103 HeOHTATENEHOE HAPAEEHHE :

HOMHHANEHOE HANpAEeHHe ThadcdopMa Topa

rae uecnbiTaTenbHOe HanpshkeHne cornacHo Tabnuvue 19.

6.12.6 MNpw HopManbHbIX knuMaTudeckux ycnosusax no FOCT 15150 conpoTUBNEHWE U30NALMN NEPBUYHBIX OOMOTOK AOIMKHO
ObITb He MeHee 300 MOM, BTOPUYHBIX OOMOTOK - He MeHee 50 MOM, cBS3yHOLLMX OOMOTOK KackagHbIX TpaHCHOPMaToOpoB - He
meHee 1 MOwm.

6.12.7 [uanekTpuyeckne nokasatenu kadecTBa Macra MacroHamnofTHEHHbIX TpaHCOpPMaTOpPOB OOSMKHbI COOTBETCTBOBATb

yKasaHHbIM B Tabnumue 20.

Tabnuua 20 - [luanekTpuyeckne nokasatenu kayectsa Macna

MokasaTtenb kayecTBa Macna HomuHanbHoe MpepenbHO AONYCTUMOE 3HAYEeHNe
HanpshkeHune nokasarensi kKa4ecrtBa Macra
TpaHcdopmaTopos, kB
OnNsi 3anvBKU B nocre 3anuBku B
TpaHcopmaTop TpaHcopmaTop
MpobueHoe HanpsikeHne no FTOCT 6581, o 15 Bkntou. 30 25
KB,
[o 35 Bkntou. 35 30
He MeHee 110-150 60 55
220-500 65 60
750 70 65
TaHreHc yrna AManekTpnyeckux notepb [o 220 Bknitou. 1,5 1,7
npn 90°C no [OCT 6581, %, He bonee
Cs. 220 0,5 0,7

TpeboBaHusi, NpeabsBNseMble K MaCOHAMNOMHEHHBIM TpaHCOpMaTopam Ha HOMUHanbHoe HanpsbkeHne 110 kB n Bbiwe no
TaHreHcy yrna ouanekTpuyeckux noTepb, OOMKHbI ObITb yKa3aHbl B JOKYMEHTauun Ha TpaHcOopMaTopbl KOHKPETHbLIX TUMOB.

6.12.8 TpeboBaHMSA K N30MNSLUN KOHAEHCATOPOB EMKOCTHBIX TpaHcopmaTtopos - no FOCT 15581.
6.12.9 TpeboBaHMS K N30NSLUN IIEKTPOMArHUTHOIO YCTPOWMCTBA

a) HOpMVIpOBaHHOG BblAEpPXNBaeMoe HanpsXeHne rpo30BOoro nMmnyrbca 3rieKTpoOMarHMTHOro yCTpOVICTBa OOMKHO ObITb paBHO!

) (AMIOMHTYAH o)
2y +Cq .

6) HoMuHanbHOe KpaTKOBPEMEHHOE BbIAEPKMBAEMOE HAMPSIKEHNE MPOMBILLNEHHON YacTOTbl ANEKTPOMAarHUTHOrO YCTPOMCTBA
OOMKHO ObITb paBHO:

HCOEBEITATENEHOE HMIIYIECHOE HAIIPAXKEHHE -

Cy{cpenHEKBalpaTHIHOE SHATEHHE)
2+ 2y .

U 33

HOM
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MpumeyaHue 1 - MicnbiTaHns @) MOTyT NPOBOANTLCSA Ha KOMMIEKTHOM EMKOCTHOM TpaHcdopMaTope.

I'Ipmmeanme 2 - [Ana vcnbiTaHus 6) ANeKTpoMarHnTHoe yCTpOIZCTBO MOXeT OblTb OTCOEQUHEHO OT €MKOCTHOro AenuTens
Hanps>XeHus.

Mpumevanue 3 - KoappumumeHT 3,3 aBNAeTCA NOCTOSHHLIM ANSA BCEX 3HAYEHUN UH_p.

6.12.10 TpeboBaHMs K ANEKTPUYECKON NPOYHOCTM U3ONALNM EMKOCTHBLIX AENUTENEN HAMPSXKEHNS, 30NUPYIOLLMX NOACTABOK U
3NEKTPOMArHUTHbLIX YCTPOWCTB ANS €MKOCTHbIX TPaHCOPMAaTtopoB AOMKHbl OblTb YyKasaHbl B [OOKYMEHTaAUMW Ha 3Tu
TpaHcdopmaTtopbil.

6.12.11 MHorokpaTtHble cpe3aHHble UMNYNbChbl HA BbIBOAAX NEPBUYHON OOMOTKM

K nsonaumm nepBnyHOM oOMOTKM (MEPBUYHON Lenn) MacnoHanoNHEHHbLIX TPAaHCOPMATOPOB Ha HOMUHANbHOE HanpshkeHue
330 kB wn Bbllwe No cornacoBaHuio Mexay noTpebutenem wm wmnsrotoButenemMm AoOMyckaetcs npeabsieeHne TpeboBaHMi no
BO3ENCTBUIO MHOTOKPATHBIX CPE3aHHbIX MMMYNbCOB.

6.12.12 N3onsumus nepBnYHom obMoTKM TpaHcopMaTopoB, paboTatoLmx Npy M3bbITOYHOM AaBMNeHUM rasa, OMKHA B TeYeHue
45 MuH BblgepKMBaTb NPU U30LITOYHOM AaBMNEHUW ra3a, PaBHOM Hyr0, BO3AENCTBME HaMNPSXKEHUS, paBHOrO

5

rae Ly, - HanBonbiuee paboyee HanpsikeHme.

6.13 Tpe6GoBaHMA K NepexoaHbIM NpoLieccamMm B eMKOCTHbIX TpaHccopmaTopax

6.13.1 lNepexogHbI NPOLIECC, BO3HMKAKOLWMIA BO BTOPMYHOWM LIEMM €MKOCTHOIO TpaHcdopmaTopa MOCre OTKIIOYEHUS B HEWN
KOPOTKOro 3amblkaHus npu nepBrMyYHOM HanpskeHun 0,8-1,2 HOMUHaNBHOIO 3HaYeHWs!, yKkasaHHOro B Tabnuue 5, OomkKeH 3aTtyxaTb
[0 3HayeHus, oTnunyaroLlerocs oT ncxogHoro He 6onee yem Ha 10%, 3a Bpemsi, cooTBercTBylowee 10 nepuogam HOMUHANBHON
4acToThl.

6.13.2 Mpu BHE3aMNHbLIX KOPOTKMX 3aMbIKaHUAX B MEPBUYHON LiENM eMKOCTHOMo TpaHcqopMaTopa ero BTopuYHoe HanpshxeHue B
TeYeHne OHOro nepuoda HOMMUHAIbLHOW YacTOTbl JOIMKHO CHU3WUTBCA OO 3HadYeHust meHee 10% aMnnMTyQHOrO 3HaYeHus 40
KOPOTKOrO 3aMblKaHUs.

6.13.3 [onycTMble 3Ha4YeHUss aMnnuTydbl KorneGaHWs BTOPUYHOMO HAMPSKEHUS MNPU  BKIOYEHUU  EMKOCTHOIO
TpaHcgopMaTopa Ha MOMHOE HOMWHaNbHOE MEepPBUYHOE HaMpshkeHWe OOMKHbI ObiTb MPedyCMOTPeHbl B 3KCMyaTaLMOHHO
JOKYMEHTaLMN Ha TpaHchopMaTOpbl KOHKPETHBIX TUMOB.

6.14 Tpe6GoBaHMNA K CTOMKOCTU TPaHC(hOPMATOPOB NPU TOKAX KOPOTKOro 3aMblKaHUs

6.14.1 TpaHcdopmaTtopbl OOMKHbI B TedeHuMe 1 C BblAepXMBaTb TOKU KOPOTKOIMO 3aMblKaHWsi, BO3HWMKAKOLEro Ha BBOAAX
BTOPUYHbIX OOMOTOK.

6.14.2 B gokymeHTaumm Ha TpaHchopMaTopbl KOHKPETHBIX TUMOB YKa3biBAKT TOKM KOPOTKOrO 3aMblKaHWsi KaXgon 0OMOTKM.
6.15 MeTponornyeckue xapakrepucTmuku

6.15.1 MeTposormyeckme XapakTepucTVKM AOMKHbI OblTb YCTaHOBMEHb ANS Creaylowmux pabounx YCroBuin NpUMEHeHWs!
TpaHcHOpMaTopOB:

HoMuHanbHbIM AnanasoH 4acTtoT coctaBnsder oT 99% po 101% HOMMHanNbHOW 4YacToTbl Ans  TpaHcdOopMaTopos,
npegHasHadeHHbIX Ans namepenuns, n ot 96% o 102% HoMuHanNbHOW YacToTbl ANA TpaHcopMaTopoB, NpegHa3HavYeHHbIX A5
3aLUMTHI.

MorpeLHOCTb HaNPsXKEHUS 1 yrroBas NorpeLHOCTb NPU HOMUHAMNBHOW YacTOTe HE AOMMKHbI NMPEBbIWATbL 3HAYEHWUA, 3a4aHHbIX
B Tabnuue 21, npu nto6om HanpsxeHun B ananasoHe 80-120% OT HOMWHANBHOIO HaNPSXKEHUS U NPU Harpy3kax:
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- no6oe 3HaveHne ot 0 B-A o 100% HoMUHanbLHOW Harpysku, Npu koadduumneHTe mowHoctu ot 0,5 go 1, onsa Harpysku Tuna

- mexay 25% n 100% HoMuHaneHoOW Harpy3ku npu koadpduumneHte mowHoctn 0,8, onsa Harpysku Tvna ll.

MoLyHOCTb aKTUBHO-MHAYKTMBHOW Harpy3ku Tuna |l onpegensaetcs ot

U
0,258 1o EF_L_' Ao § , @)1

Lrom Trom

rAe Syny - HOMUHAMbHAs MOLLHOCTL TpaHChopMaTopa B AaHHOM Kacce TOHHOCTH, B-A;
Uignm - HOMUHarNbHOE 3HaYEHVe NEPBUYHOTO HaNpsHKeHUs TpaHcdopmaropa, B;

LJ] - 3Ha4YeHne NepBMYHOrO HanpshkeHMs), NofBeAeHHOrO K TpaHcdopmartopy, B;

0,8-1,2 HOMWHaNBEHOrO HaNPsSKEHWS - ANA TpaHCHOPMAaToOPOB, NPeAHa3HaYeHHbIX ANs U3MepPeHUs;

ot 0,02 unn 0,05 po 1,2; 1,5 nnu 1,9 HOMMHaNBLHOIO HaANPSPKEHWS - ANst TPaHCOPMAaTOPOB, NPeAHAa3HAYEHHbIX AN 3aWUThI.

* TekcT cHocku 1) B 6yMa)KHOM opurnHane He npunBoanUTCA. - I'IpmmeanVle narotoButensa 6asbl JaHHbIX.

Mpumeyanue 1 - Mo cornacoBaHuio ¢ NotTpebutenem gonyckaeTcs Gonee y3kuii AuanasoH MOLHOCTY Harpy3ku, Hanpumep

2 3
]
HO Srn:um
1HOM 1 z0om

£

OT 058 00

Mpumedanue 2 - na Harpy3ku Tuna | gonyckaeTtca KoapULUNEHT MOLLHOCTU OTNIMYHbINA OT 1.

MpumeyaHue 3 - TemnepaTypa OKpyKaloLero Bo3ayxa - B COOTBETCTBUM C AOKYMEHTaLMeR Ha TpaHCOopMaTopbl KOHKPETHBIX
TWMOB.

MpumeyvaHme 4 - BbicoTa ycTaHOBKM TpaHCOpPMaTOpPOB Haz YPOBHEM Mopsi - Mo 6.8.2.

6.15.2 lpepenbHble 3Ha4YeHWs OOMYCKaeMblX MOrpeLlHoCTeENn TpaHcopMaTopoB AN M3MepeHud B paboymx ycroBusix
npymMmeHeHus no 6.15.1 npu yctaHoBMBLUEMCS pexMMe paboTbl OMKHBI COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 21.

MorpelwHOCTN onpedensitoT Ha BbiBodax TpaHcdopmaTtopa. MorpelHocT! QOMKHbI YYnTbiBaTb (BKNoYaTb B cebsi) BrvsiHue
npegoxpaHnuTenen Unu pe3ncTopoB, ABMSILWMNXCA COCTAaBHON YacTbio TpaHcgopmaTopa.

Tabnuua 21 - NpegenbHble 3HaYeHUs A0NyCKaeMbIX MOrpeLUHOCTEN TpaHCchopMaTopoB

Knacc To4yHocTn Mpenen gonyckaemou NorpeLHoCcTn
HanpskeHus, % yrrnoBown
0,1 +0,1 +5' 10,15 cpag
0,2 +0,2 +10' 10,3 cpag
0,5 +0,5 +20' +0,6 cpag
1,0 +1,0 +40' 11,2 cpag
3,0 +3,0 He HopmupyioT
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Ona TpaHcOpMaTOpOB C HECKOMbKMMW BTOPUYHLIMU OOMOTKaMM HeoBXoAMMO Y4UTbIBaTb WX B3aWMO3aBUCUMOCTb.
Heobxoaumo ykasbiBaTb AManasoH MOLLHOCTM AOns Kaxaow oOMOTKM, M Kaxzas obmoTka [ormkHa oTBeyaTb TpeboBaHuAM K
TOYHOCTM B Mpefenax AaHHOro AvanasoHa npu nboi Harpy3ke OOMOTOK, HE WCMOMNb3yeMbIX A WCMbITaHW, OT Hyns Ao
HOMWHAanNbLHOTO 3HaYEHUS.

Ecnu gnana3soHbl BbIXOOHOW MOLLIHOCTW HE yKa3aHbl, AaHHble Anana3oHbl AN UCNbITyemMon 06MOTkM ByayT cocTaBnsaTb oT 25%
0o 100% oT HOMWHaNbHOro 3HA4YeHWsI BbIXOOAHOW MOLLLHOCTM AN KaXKOoM OOMOTKM.

Ecnn Ha OAHYy n3 0OMOTOK Harpyska nogaetca nuillb UHorga u B TedeHune HenpoaomknTernbHOro BpeMeHun unn ecrnn aaHHaa
obmoTka ncnonb3dyeTcsa UCKNKYNUTENbHO B Ka4eCTBe 0OMOTKM OCTaTOYHOIO Hanps»XeHusa, ee BNUdHUe Ha gpyrme 0OMOTKM MOXHO He
Y4nTbIBATb.

Ecnu gononHuTenbHyo 06MOTKY eMKOCTHOro TpaHcdopMaTtopa MCMonbayoT TONbKO AMS ralleHUst pe3oHaHCHbIX KonebaHuit,
yKasaHue Knacca TOYHOCTU He ABNSAeTcA 06a3aTenbHbIM.

6.15.2.1 Knacc ToyHOCTM TpaHcdopmartopa A 3aMTbl yKasbliBaloT NOCPeACTBOM MaKCUMaribHO AONMYCTMMOM NOrpeLuHoOCTU
HanpskKeHnst (B MPOLEHTHOM BbIpaXXeHWW), 3adaHHOW ANs AaHHOro Krnacca TOYHOCTM, OT 5% HOMWHaNbHOrO HanpshkeHus 0o
HanpshKeHWsi, COOTBETCTBYIOLLEr0 HOMWHaNbHOMY KO3(MUUMEHTY HanpsikeHus cornacHo 6.15.1. lNMocne gaHHOro BblpaXeHus
ctaBuTcs 6ykea "P".

6.15.3 Mo cornacoBaHuio Mexay NoTpebuTenemM 1 M3roToBUTENEM B 3KCMNyaTaLMOHHOW OKYMEHTALMN Ha TpaHCcdopMaTopbl
JOIMKHbI ObITh YKa3aHbl 3aBUCMMOCTU MOrPELLHOCTEN OT BRAMSIOLWLMX (DAKTOPOB: MEPBUYHOMO HAMPSPKEHUSI, MOLLHOCTM Harpysku,
koadbduLMEHTa MOLLHOCTY Harpysku, 4acToTbl, TEMMNePaTypbl B AMana3oHe nx pabounx 3Ha4eHun.

Takxke fomkHa BbITb yka3aHa TOYHOCTb ONpeaeneHnst 3aBUCMOCTHY NOTPELLHOCTEN.

3aBNCMMOCTU MOrpeLIHOCTEN OT Kaxaoro Brusiowero dakropa crnegyeT nNpyMBOAUTbL MPU HOMUHAMbHBLIX 3HAYEHUAX BCEX

OCTallbHbIX BITUAKLWNX (t)aKTOpOB.

Tabnuua 22 - MNpegenbl NOrpeLlHOCTN HAaNPSXKEHUST U YTMOBOK NOrPELLHOCTU ANS 3aWUTHBLIX TPAHCOPMaTOPOB HaMNPSHKEHNSI

Knacc % OT HOMWHANBLHOIO HaNPsXKEHUA
2 | 5 [ 100 | X 2 5 100 X 2 | 5 100 X
[MorpelHOCTb HanpshkeHus, = YrnoBasi NOrpeLHocTb, + °© Yrnosasi norpeLuHocTb,
% + caHTMpaamaHbl
3P 6,0 3,0 3,0 3,0 240 120 120 120 7,0 3,5 3,5 3,5
6P 12,0 6,0 6,0 6,0 480 240 240 240 14,0 7,0 7,0 7,0
Mpumevanue - X = Fyy - 100 (HoMMHaNbHbIA KOSHMULIMEHT HANPSKEHUS!, YMHOXEHHbI Ha 100).

Mpumeydanme 1 - MNpu 3Ha4YEHUN NEPBUYHOIO HaNPSPKEHUSA, NOABEAEHHOIO K TpaHcdopmaTtopy Ans 3awuTtbl, pasHom 0,05; 1,5
unn 1,9 HOMUWHamNbLHOrO, MNpefenbHble 3HAYeHUs LOMycKaeMblX MOrPeLIHOCTEN MO COrfacoBaHUI0 Mexay pas3paboTyMkoMm K
3aKa34yMKoM MOryT ObITb YBENMYEHb! B ABa pa3a.

MpumevaHne 2 - B gokymMeHTaumm Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB AOMKHbLI ObITh yKasdaHbl pacyeTHble 3Ha4YeHus
norpeLuHocTen nNpu 3HadveHnsix HanpsbkeHun 0,02; 0,05; 1,5 n 1,9 HoMuHanbHoro.

6.16 Tok XonocToro xofga AOMKeH GbiTb YCTAHOBMEH W3rOTOBUTENEM U yKasaH B SKCMNyaTaLMOHHON AOKYMeHTauuu Ha
TpaHcdopMaTopbl KOHKPETHBIX TUMOB.

6.17 ConpoTuBneHne oBMOTOK MOCTOSIHHOMY TOKY [AOMMKHO GbITb YCTaHOBMEHO U3rOTOBUTENEM U YKa3aHO B 3KCMyaTaLMOHHOM
OOKYMEHTaUMmM Ha TpaHCopMaTopbl KOHKPETHbLIX TUMOB.

6.18 TpeboBaHMA K HAAEXKHOCTH

6.18.1 CpenHasa HapaboTka OO0 OTkasa JomkHa ObiTb yctaHoeneHa no [OCT 27.003 n ykasaHa B AOKyMeHTauuum Ha
TpaHcOopMaTopbl KOHKPETHBLIX TUMOB.
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6.18.2 CpenHuii cpok crybbl TpaHcopmaTopoB He meHee 30 net.

6.18.3 TpeboBaHWsi MO PEMOHTOMPUrOAHOCTU AOSMKHbI ObITb yKasaHbl B AOKYMEHTaUMWM Ha TpaHCOPMAaTopbl KOHKPETHbIX
TUMNOB.

6.19 KomnnekTHOCTb

6.19.1 KoMnnekTHOCTb TpaHCchopmMaTopoB AOSMKHa ObiTb YCTAHOBMEHA B AOKYMEHTaUMWM Ha TpaHCHOPMaTopbl KOHKPETHbLIX
TUNOB.

6.19.2 K TtpaHccopmatopam pomkHa ObiTb MpuUoXeHa 3KcnnyaTauuMoHHas pokymeHtauus no [OCT 2.601: nacnopr,
pYyKOBOACTBO MO 3KcnnyaTtaumun, segomoctn 3UM (Npu Hanmuumm).

Ons TpaHcchopmaTopoB Ha HanpsbkeHne 0o 10 KB BKMOYMTENBHO MO COrMacoBaHuio ¢ NoTpedbuTenem, ecnm 310 YCTaHOBMEHO B
AOKYMeHTauun Ha TpaHcopMaTopbl KOHKPETHBLIX TUMNOB, NacnopT MOXET BbITb 3aMEHEH 3TUKETKOMN.

[lns TpaHcgopMaTopoB Ha HanpskeHue Ao 660 B HOMeHknaTypa aKCniyaTaLMoHHOM 4OKYMEHTaLUMM MOXET BbiTb CoKpalleHa
¥ OoIKHa GbITb yKkasaHa B JOKYMeHTaUuMW Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB.

Uncno 3K3eMnnsipoB  3KCMMyaTauMOHHOM [OKYMEHTauuu, npunaraemMoi K TpaHcdopmatopam, YycTaHaBnuBakloT B
AOKYMEHTaLMN Ha TpaHcopMaTOpbl KOHKPETHBIX TUMOB.

6.20 MapkupoBka
6.20.1 Bce BBOObl M BbIBOAbI TpaHCHOPMATOpPOB [ANs BHELWIHEro npucoeauHeHus cnegyet obo3HavaTb Ccnocobom,
obecneymBaroLLMM LONTOBEYHOCTb U CTOMKOCTb MApPKUPOBKU K aTMOCKEpHLIM BO3OENCTBUAM. YCNOBHbIE 0603Ha4YeHUs BBOOOB U

BbIBOJOB - B COOTBETCTBUM ¢ Tabnuuamu 7-15.

6.20.2 Kaxpgbii TpaHcdopmaTop AorkeH ObiTb CHaOXeH NPUKPENSIEHHON Ha BWOHOM MecTe TabnMykowW, Ha KOTOpOW
YyKasbIBaoT:

TOBapPHbIN 3HAK NPeaNPUATUA-U3roTOBUTENS UMW €r0 HAMMEHOBAHNE;

HauMeHOoBaHwue "TpaHcgopmaTop HanpskeHmsa";

TVN TpaHcdopmarTopa 1 KnMMaTu4eCcKoe UCMNOSNHEHNE;

NopsaKoBbIN HOMEpP MO CUCTEME Hymepauny NPeanpuaTUS-M3roToBUTEnNs;

0003HayeHne JoKyMeHTa Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB UM 0603HaYeHe HACTOSILLErO CTaHaapTa;
rog BbiMycka (Ha TpaHcdopmaTopax, NpeAHa3HaYeHHbIX ANs 9KCNopTa, He YKasblBatoT);

HOMWHarbHOE HanpshXeHne nepBuUYHON obMoTKNY, B;

HOMWHAmbHbIE HaMpPsSHKEHUS KaXZouW u3 BTOPUYHbIX OBMOTOK, B (ans TpexdasHbix TpexoOMOTOYHbIX TpaHcopmMaTopoB
YKa3blBalOT TOMbKO HanpspkeHWe OCHOBHOWM BTOPUYHOM OBMOTKM);

HOMWHanbHY0 YacTtoTy, 'y (npy yacTtoTte 50 My gonyckaeTcs He yKasblBaTb);
Knaccbl TOYHOCTU M COOTBETCTBYIOLLME UM HOMUHArbHbIE MOLLHOCTK, B-A;
npeaensHy MOLHOCTL, B-A;

MONHy0 Maccy TpaHcdopmaTopa, Kr;

HOMMWHarnbHOE AaBrneHne AN ra3oHanonHeHHbIX TPaHCHOPMaTOPOB;

ycrnoBHoe 0603Ha4YeHne cxeMbl 1 Fpynnbl COeanHEHNS 0OMOTOK (ans TpexdasHblx TpaHCHOopMaTopoB).
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I'Ipmmeanme 1- ﬂOI‘IyCKaeTCH HaHOCUTb nepeYunucrieHHble JaHHble Ha O4HY UM HECKOJIbKO Tabnuyek, a TaKke 4YacTUYHO UNn
MOJTHOCTbIO Ha 3N1eMEeHTbl KOHCTPYKLUUN TpchcbopmaTopa.

MpumeyaHue 2 - [lonyckaeTcsa HAHOCUTb Ha TabnuuKy AOMOMHUTENbHYIO UHAOPMALNIO B COOTBETCTBUM C AOKYMEHTaLunen Ha
TpaHcdopMaTopbl KOHKPETHBIX TUMOB.

6.20.3 B kackagHbIX U eMKOCTHbIX TpaHcopMaTopax MapKUPYHT Kaabl OrioK MM KOHAEHcAaTop, BXOOALWMIA B KOMMNIEKT
TpaHcopmaTopa.

6.20.4 MapknpoBka TpaHcnopTHon Tapbl - no [OCT 14192.
6.21 YnakoBKa

6.21.1 lNepepn ynakoBbIBaHMEM BCE HEOKPALLEHHbIE HAPY>KHbIE MOBEPXHOCTN, KOTOPbLIE MOTYT NOABEPraTbCa KOPPO3nKM 1 nopye,
OOMKHbI ObITb MOABEPrHYThI KOHCEPBALIMM.

6.21.2 YnakoBka JomxHa oBecneymsarb COXPaHHOCTb TpaHCOPMAaTOPOB MNpW MX TpaHCMopTUpoBaHWW. Bug ynakosbiBaHWS
JOMKeH ObITb NPEeAYCMOTPEH B IOKYMEHTaLMM Ha TpaHchopMaTopbl KOHKPETHBIX TUMOB.

6.22 Tpe6GoBaHMA NO 3IKONOrMM

6.22.1 TpeboBaHUA K HAMNPSXKEHWUIO paguonoMex NpeabaBnatTCcsa Ans TpaHcopMaTopoB Knacca HanpsikeHus Bbiwe 110 kB
BKIMHOYNTENBHO.

HanpsikeHne paguonomex He AOMmMKHO npeBbiwaTs 2500 mkB npu 1,1 Tup/! ﬁ .

6.22.2 N30nsUMOHHAast XXMOKOCTb KOHOAEHCATOPOB AOMKHA ObITb 3Konormdeckn 6e3onacHom.

6.22.3 N3rotoBuTENb OOMKEH NPefoCTaBnAaTb MHAOPMaUMo O Mobbix BANAHMAX TpaHcopmaTopa Ha NPUPOLHYO cpeay BO
BpEeMS ero aKkcnnyaraumm, a Takke 0 AEMOHTaXe 1 yTunmnsauuy obopygoBaHus.

7 TPEBOBAHWA BE3OMNACHOCTU

7.1 TpeboBaHusa 6e30MacHOCTM K KOHCTPYKUuKn TpaHcdopmaTtopos - no [OCT 12.2.007.0 u FOCT 12.2.007.3.

7.2 TpeboBaHusa 6e3onacHOCTM Npu NcnblTaHUaX TpaHcdopmaTopos - no FOCT 8.216 u FOCT 12.3.019.

7.3 PekomeHgoyemass MuWHUManbHasi CTeneHb 3aluTbl KOPMYCOB HW3KOBOMLTHLIX YCTPOWCTB  yMpaBneHus u/wnu
BCMOMOraTeNnbHbIX YCTPOWCTB, UCMOMb3yeMbIX B TpaHcdopmaTtopax A5 yCTaHOBKM BHYTpM nomewlenus, - IP20 cormacHo TOCT
14254.

[JaHHoe TpeboBaHue He pacrnpoCTpaHAETCs Ha YCTaHOBKU, B KOTOPbIX OOCIY>XUBAIOLLMIA MEPCOHan He MOXeT NonyyrTb JOCTYN
K TpaHccopmatopy 6e3 npenBapuTENbHONO CHATUS HamnpsbKeHUs C TpaHcdopMatopa U MPUHATUSA COOTBETCTBYIOLUMX Mep
6esonacHocTn (Hanpumep, ONOKMPOBKKM, BbINOMHEHNA OCOObIX MHCTPYKUMA MO 3KcnnyatauMm u T.n.). B Takom cny4dae
OOKYMEHTaUMsi Ha u3genue A0SMKHa CoaepXaTb YETKNE YKazaHUsi O HEOBXOAMMOCTU NPUHSTUSE OAaHHBLIX Mep.

PekomeHayemass MUHMManbHas CTeneHb 3almTbl KOPMYCOB HU3KOBOMLTHLIX YCTPOWCTB YrpaBneHus U/nunu BCroMoraTenbHbIX
YCTPOWCTB, UCMNOMb3yeMbIX B TpaHCopMaTopax HapyXHOW yCTaHOBKY, - IP44.

8 NMPABUIIA NMPUEMKU
8.1 [ns npoBepkM COOTBETCTBUSI TpaHCHOpPMATOPOB TpeboBaHMSAM HACTOSILLEro CcTaHdapTa W [JOKYMEHTauum Ha
TpaHcdopMaTopbl KOHKPETHBIX TUMOB crieQyeT NPOBOAWUTb UCMbITAHWUSA: ONA YTBEPXAEHUA Tuna; KBanuUKaUWOHHbIE; npuemo-

COaTo4Hble; nepunognyeckne; TunoBbie.

8.2 O6beM UCMbITaHWM M MPOBEPOK, B 3aBUCUMOCTU OT KOHCTPYKTUMBHBLIX OCOBEHHOCTEN WM HasHayeHuss TpaHcgopmartopa,
crnegyeT BbIGUpaTh No Tabnuue 23 1 ycTaHaBnNMBaTh B OKYMEHTALUM Ha TpaHcGopMaTopbl KOHKPETHBIX TUMOB.

8.3 O6Lwwme nonoxeHnsa
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8.3.1 MNpwn ncnbiTaHMAX KBaNMUKaLMOHHBLIX, ANs1 YTBEPXKAEHMSA TMNA, NEPUOANYECKNX N TUMOBLIX OTAENbHbIE UCMbITAHUSA, HE
BMMSIOLLME Ha pe3ynbTaTbl APYIMX UCMbITAHWIA, MNPedyCMOTPEHHbIX Tabnuuen 23, gonyckaeTcs NPOBOAMTL Ha  pPasHbIX
TpaHcdopmartopax (napannenbHble UChbITaHus).

MepeyeHb napannenbHbIX UCMbITaHUIA CrneayeT yCTaHaBnNuBaTb B JOKYMEHTaLUUN Ha TpaHcopMaTopbl KOHKPETHBLIX TUMOB.

8.3.2 [lonyckaeTcs coBMeLLeHNe OTAENbHbIX BUAO0B UCMbITaHUIN N3 NepeduncrieHHbix B 8.1.

8.3.3 TunoucnonHeHnMss K 4ucno TpaHcOPMATOPOB, MOLBEPraeMblX KaXZOMy MUCMbITAHUIO MNpU  UCMbITAHMAX
KBanMMUKALUNOHHbIX, ANsi YTBEPXKOEHUS Tuna, NepuoauMyeckux, TUMOBbLIX M Ha COOTBETCTBUE YTBEPXKAEHHOMY Tuny crepyet
yKasblBaTb B JOKYMEHTaLMN Ha TpaHC(OpMaTOpbl KOHKPETHBIX TUMOB.

8.3.4 lNpwu npuemo-caaToYvHbIX UCMbITAaHUAX TpaHcopmaTopbl NOABEPraloT NPOBEPKE METOAOM CMNIOLUHOMO KOHTPOSS.

8.3.5 [lonyckaeTcs NpoBOAUTL MUCMbITaHUS HA COOPOYHbIX eanHULax 1 AeTansix TpaHcopMaTopoB.

[onyckaeTcs B TeXHWYECKM OOOCHOBAHHLIX CIy4vasix MpPU UCMbITAHWUAX KBanWUKALMOHHBLIX, ONsS YTBEPXOEHMS Tuna,
NEPUOLNYECKNX, TUMOBLIX U HA COOTBETCTBUE YTBEPXKAEHHOMY TUMY 3acCYMTbIBaTb UCMbITAHUSI TPaHCOPMATOPOB APYrnX TUMOB

(cep|/||7|), nMerLwmnx aHanornyHble KOHCTPYKTUBHbIE U TEXHOJNOIM4Yeckmne pelleHna nnm ognHakoBbie NpuMMeHdaeMble maTtepunanbl,
npun Hann4nm Takmnx yKasanZ B AOKYMEeHTauun Ha TpchcbopmaTopbl KOHKPETHbIX TUMOB.

Tabnuua 23 - O6beM ncnbiTaHW 1 NPOBEPOK

HaumeHoBaHue ncnoiTaHns 1 HeobxoanmocTb NpoBeaeHNs UcnbITaHui MyHKT HacTosLwero
NpOBEpPKK cTaHgapTa
ans KBanugpu- npmemo- nepuoau- TEeXHUYecKne MeToabl
yTBEPXOEHMUSA KaLMOHHbIX CAaTOYHbIX YeCcKux TpeboBaHus KOHTpOns
TMna
1 MNMpoBepka Ha cooTBETCTBUE + + + + 6.1;6.10.1; 9.1
TpeboBaHUAM cOOPOYHOrO 6.19
yepTexa
2 VicnbiTaHne npobbl Macna
MacroHanonHeHHbIX
TpaHcopMaToOpOB:
- onpegenexHne NpobnBHOro - + + + 6.12.7 9.2
HanpspKkeHus
- onpegeneHve TaHreHca - + + + 6.12.7 9.2
yrna ananekTpu4eckmnx
noTepb
3 NamepeHue - + 0] + 6.12.6 9.3
CONpOTUBNEHNS U30NALNK
obmoTOK

4 cnbITaHNS 3neKkTpu4eckon
NPOYHOCTM U30NAUMK:

- OAHOMUWHYTHbIM - + + + 6.12 9.4
HanpsikeHvem

NPOMBILLIIEHHON YaCTOThI

- TpaHCGOPMaTopoB C - + + 6.12 9.4

HOMUWHanNbHLIM HaMNpPsXeHNEM
330 kB u BblWwe
HanpsKeHNeMm
KOMMYTaLMOHHOMo UMMyrnbca
- TpaHCGOPMaTopoB C
HOMWHAanNbHbLIM HanpsXKeHneM
cebiwe 1000 B

- HanNpsHXXeHUsIMN rPO30BOTO - + - - 6.12 9.4
umnynbca
- BHYTPEHHEeN n3onsumm - @) - - 6.12 9.4
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nepBUYHON OOMOTKU Ha
CTOWKOCTb K TEMNOBOMY
npob6oto

- N30MSUUN NEPBUYHOMN
0BMOTKM rasoHanonHEHHbIX
TpaHcdopmMaTopoB npu
OCTaTOMHOM [aBfeHuu rasa,
paBHOM HyIO

- MpOBepKa ANUHbI MYTU
YTEYKM

6.12.12

6.10.1.4

94

9.19

5 NamepeHune Toka
XOIioCTOro xoaa

6.16

9.5

6 OnpegeneHne
NOrpeLLIHOCTEN:

npuv Harpyskax,
COOTBETCTBYIOLLMX BCEM
Knaccam TOYHOCTH,
NPUCBOEHHbBIX AaHHOMY
TpaHcgopmaTopy

npuv Harpyskax,
COOTBETCTBYIOLLUMX BbICLLIEMY
Knaccy TO4HOCTU

6.15

6.15

9.6

9.6

7 MNposepka rpynnbl
coeanHeHns obMoToK

5.10

9.6

8 N3mepeHunst HanpsikeHus
Ha BBOAAx pasoMKHYTOro
TpeyronbHuKa
OOMONHUTENbHBLIX BTOPUYHbBIX
0obMOoTOK TpaHchopMaTopoB:
- IPU CUMMETPUYHOM
HOMWHaNbHOM NEPBUYHOM
HanpsKeHUM

- MPWU 3aMblkaHNM OOHON K3
¢as Ha 3emnto

6.4,6.5

6.7

9.7

9.8

9 NcnblTaHne Ha Harpes

6.11

9.9

10 NcnbiTaHue Ha
YCTOMYMNBOCTb
TpaHcdOpMaTopoB K
ANUTEnbHOMY ogHOda3HOMY
3aMbIKaHMIO NUTAKOLWWLEN CETU
Ha 3eMIto

6.6, 6.11

9.10

11 UcnbiTaHue Ha
YCTONYMBOCTb
TpaHcOpMaTopoB K TOKaM
KOPOTKOro 3aMblKaHus

6.14

9.11

12 MNposepka
paboTtocnocobHoCTH
€MKOCTHBbIX
TpaHcdhopmMaTopoB B
nepexoAHbIX pexvMax

6.13

9.12

13 Knumartnyeckune
ncnbiTaHus B obbeme,
npeaycMOTPEHHOM
cTaHgapTamu Ha
TpaHcdopmaTtopsbl
KOHKPETHbIX TUMNOB

6.9

9.13

14 MexaHun4eckue
ucnbiTaHus B obbeme,

6.9.3

9.13
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npegycMoTpeHHOM
cTaHgapTamu Ha

TpaHcdopmaTopbl
KOHKPETHbIX TUMOB

15 VcnbiTaHne Ha NPOYHOCTb
npv TPaHCNOPTUPOBAHUM

10.1

9.15

16 VicnbiTaHne ynakoBku Ha
cbpacbiBaHne

101

9.16

17 NamepeHune ypoBHS
YaCTUYHbIX paspsiaoB Ans
TpaHcgopmMaTopoB,
TpebyoLnx npoBepkn
YPOBHS1 HEOHOKPATHO
BO3HUKAKOLWWUX YAaCTUYHbIX
pa3psagos no FOCT 1516.3

6.12.5

9.4.1

18 MNoaTteepxaeHne cpegHemn
HapaboTkM 4o oTKasa

6.18.1

9.17

19 UcnbiTaHne
MacroHanofIHEHHbIX
TpaHcdhopMaTopoB Ha
repMeTU4HOCTb

6.10.2.1

9.18

20 UamepeHue
COMpOTUBIEHNST 0OMOTOK
NOCTOSIHHOMY TOKY

6.17

9.20

21 OnpepeneHne
KONMMYEeCTBEHHON YTEYKM rasa
ra3oHanonHeHHbIX
TpaHcgopmaTopoB

6.10.3.2

9.14

22 NcnbiTaHne Ha
BHYTPEHHEE OyroBoe
3aMblkaHne
MacroHanoHEHHbIX U
rasoHanosTHEeHHbIX
TpaHcgopmaTopoB

6.10.6

9.21

23 WcnblTaHne Ha cTeneHb
3aLUnTbl KOPNycoB

7.3

9.23

24 VicnblTaHve
MHOFOKpaTHbIM Cpe3aHHbIM
UMMYNbCOM Ha BblBOAAX
nepBUYHON OOMOTKM

6.12.11

9.22

25 VcnbiTaHre no
onpeaeneHnto HanpsikeHus
paguonomex

6.22.1

9.24

MpumeyvaHue 1 - 3Hak "+" 03Ha4YaEeT, YTO UCNbITAHNE NPOBOAAT; 3HaK "-" He NpoBoaAT; Oykea "O" 03HayvaeT, YTo ucnbITaHue
NpPOBOASAT, ECNN 3TO YKa3aHO B JOKYMEHTaLMN Ha TpaHCopMaTop KOHKPETHOrO Tuna.

MpumevaHue 2 - Ona TpaHcdopmaTtopoB knacca HanpsbkeHnss 330 KB u Bbile BMECTO MCMbITaHMS 3feKTPUYECKON
NPOYHOCTM  M30MAUUM  OOHOMUHYTHBIM  HaMpPsXKEHWEM MPOMBILUMEHHON 4YacToTbl [JOMYyCKAeTCs MpOBOAUTL  WCMbITAHUSA
3MEKTPUYECKON MPOYHOCTU U3OMNSALUN HANPSPKEHNEM KOMMYTaLMOHHOTO UMMNYTbCa.

Mpumevanue 3 - [na TpaHcdopmaTopoB ¢ HOMUHanbHOM Yactoton 60 Iy Bce ucnbitaHns nposogaT npu vactote 50 My
(kpome onpegerneHns NorpeLlHOCTer eMKOCTHbBIX TPaHCOPMaToOpPOB), Ha YTO AOMKHO BbIThb yKasaHo B nacrnopTe.

8.3.6 TMocnepoBaTenbHOCTbL UCMbITAHWA MOXET OblTb MNPOW3BOMLHOW, €CNU WHble TPeboBaHWA He YCTAHOBMEHbI B
OOKYMeHTaLun Ha TpaHCcOpMaTopbl KOHKPETHBLIX TUMOB.

8.3.7 Tlpu oTpuuaTtenbHbIX pesynsratax NPUeMo-CAaTOYHbIX, MepuoguYeckuX U TUMOBbLIX WUCMbITAHWA Mocne YyCTpaHeHus
nedekToB NOBTOPHbIE MCMbITAHWUA MPOBOAAT B NOMIHOM OObeEME WMAM B TEXHUYECKM OOOCHOBAHHBLIX Cly4asX B COKpaLleHHOM
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obbeme: NOBTOPAKT WUCMNbITaHUA, MO KOTOPbIM MNOJ1y4eHbl HeyOoBIEeTBOPUTENIbHbIE pe3ynbraTbl, WUCMNbITaHUA, KOTOpPble MOl
noBNnNATb Ha BO3HUKHOBEHNE ,D,e(bE,‘KTOB, a TaKxe Te UCNbITaHuA, KOTOopble HE NPOBOAUITUCD.

Ecnn KOHKPETHbIE MNMPUYNHblI HEeyOOoBNEeTBOPUTENIbHOINO pe3yrnbrata He YCTaHOBIIEHbl, NMOBTOPHblE€ WUCMNbITAHUA MO MYyHKTaM
HEeCOOTBETCTBUA NPOBOAAT HA YOBOEHHOM YuUcre 06pa3LI,OB (Kpome npnemMo-caaTto4HbIX VICI'IbITaHVIVI).

Pe3y1'IbTaTbI NOBTOPHbIX NCNbITAHUI SIBASOTCA OKOHYaTENbHBIMU.

8.4 KBanudunkaumoHHble UCNbITaHUA

8.4.1 Nopspok nposegeHns kanugukaunoHHbix ncnbitaduin - no FOCT 15.001 n [OCT 15.309.

8.4.2 [lonyckaeTcsa 3acunTbiBaTb B KAYECTBE KBANUMPUKALMOHHBIX UCMbITAHUIA UCTIbITAHUS OMNbITHLIX 06pa3LOB, MPOBEAEHHbIE B
COOTBETCTBMM C Tabnumuen 23, ecnu cobnofeHbl cneayoLmMe ycrnoBms:

- OMNbITHblE 06pa3u,b| ObINN  M3rOTOBMEHbLI MO TEXHOMOMMW U Ha o6opy/:10|3ava|, npeaycMoTpeHHbIX ans cepm7|Horo
npon3BoaCTBa;

- PV U3rOTOBMNEHMN YCTAHOBOYHOW Cepumn He NpoBoaunack JopaboTka KOHCTPYKLMK, TpebytoLlas NpoBeAeHUs UCNbITaHWUIA;

- BpeMs, npoluejliee rnocrne WUCMbITaHWA OMbITHBIX 06pasLoB, HE MPEBbLILWAET CPOK, YCTAHOBIMEHHbIA AN NEepUoguvecKmx
NCNbITAHUNA.

Ecnn atu ycnosua He cobntogeHbl, To npu CcoOOoTBETCTBYHOWEM TEXHUYECKOM obocHoBaHUK gonyckaeTcda 3ac4uTblBaTb
oTAelnbHble UCNbITaHUA, HA pe3ynbratax KOTOPbIX HecobnogeHue YKa3aHHbIX ycnosvu7| He OoTpaxaeTca.

8.5 lNpuemo-caaToyHble UCNbITAHUA

anIeMO-C,Cl,aTO‘-IHbIe ncnbiTaHnAa npoBoaAnUT cny)|<6a TEXHUYECKOro KOHTpoOnA unu gpyrasa ynoriHoMoYeHHad Ha 3To cny>K6a
npeaonpuaTnuAa-n3rotoBuUTenA.

OpOHOBPEMEHHO C MPUMEMO-COATOYHBIMU UCNbITAHUSAMU Kaxabl TpaHcopMaTop AOMKEH NoABepratbCsl NepBUYHON MOBEpKe
no npaswnam, NPUHATLIM B CTpaHe-narotosutene, n no meroguke FOCT 8.216.

8.6 MNepuoaunyeckune ucnbiTaHusA

8.6.1. lNepuogmyeckue ncnbiTaHusa cnegyeT NPoOBOAUTb Ha TpaHcopMaTopax CEPUNHOIO NPON3BOLACTBA HE pexe Of4HOro pasa
B 5 neT.

MoaTeepxaeHue cpefHen HapaboTku [0 OTKasa NepBbii pas NpoeoanAT Yepes 10 neT nocne Hayana cepuitHoro NPOM3BOACTBA,
3aTeM - He pexe oHOro pasa B 5 nerT.

8.6.2 Ecnn npou3BoAcTBO TpaHChOPMaTopoB ObiNo NpPepBaHO KO BPEMEHWU HACTYMMEHUS| CPOKa ovepenHbIX Nepuoanyeckux
UCTbITAHWIA, TO MPU BO30GHOBMNEHUW BbiNycka criedyeT NPOBOAUTL Mepuoanveckne UCMbITaHua TpaHcopmaTopoB Ha obpasuax
nepBoii NapTuK, M3rOTOBIIEHHON Mocre BO30OHOBMNEHUSI MPOM3BOACTBA.

[o 3aBeplleHuss oTAernbHbIX (ANWUTENbHBIX MO BPEMEHWU) WCMbITAHUA, BXOAAWMX B OOLEM NEPUOAMYECKUX WCTbITAHWUNA,
OCHOBaHMeM A11s Bbinycka TpaHCopMaTopoB SIBNSIETCS NPOTOKON NPeablayLLMX NePUOANYECKNX UCTbITaHUA.

8.7 TunoBble ucnbiTaHWA cnegyetr MPOBOAMTbL B MOMHOM WM COKPALEeHHOM obbeMe KBanM@UKaLMOHHbIX UCMbITAHWA Npu
N3MEHEHMUN KOHCTPYKLUMWU, MPUMEHSIEMbIX MaTepuanoB WM TEXHONOrMM NPOM3BOACTBA, €CNW 3TU U3MEHEHUs MOryT oKasaTb
BMMSIHNE Ha XapaKTepPUCTUKX UK napameTpbl TpaHcgopmMaTopos.

B 3aBMCMMOCTM OT XapakTepa BHOCMMOIO M3MEHEHWUs (M3MEHEHWI) WUCMbITaHUSIM LOMycKaeTcs nopBepratb OTAEMbHbIE
cbopoyHble eanHMUbI, geTanun, obpasubl MaTepuanos 1 ap.

8.8 UcnbiTaHna ans yTBEPXOEHNA TUNa cneayeT nNnpoBoAUTb NO npasunam, NPUHATbLIM B CTpaHe-n3rotoBuTerne.

9 METOObl KOHTPOIA
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9.1 MpoBepKa Ha cooTBeTCTBUE TpeboBaHUSAM COOPOUYHOro YepTexa

9.1.1 lNposepke nognexar:

- I'a6apl/ITHbIe pasmepbllll, YCTaHOBOYHbIE N NMpucoeanHuTenbHble pa3Mepbl, OANA KOTOPbIX Ha C60p0‘-IHOM vyepTexe yKa3aHbl
npeaernbHble OTKITOHEHUA,

- Macca TpaHcgopmaTopall;

1} Kpome npuemo-caaTouHbIX UCMbITaHMIA.

- COCTOSsIHME MOBEPXHOCTU HAPYKHBIX U3OMSLMOHHBIX YacTel;

- COCTOSIHME 3aLLMTHBIX NMOKPBITUIA HAPYXHBIX YacTew;

- COCTOsIHME MNOLWaAoK Nnoj 3a3eMnsoLme 3axXumbl;

- NPaBUMbHOCTb 3aMOMHEHUst TabnMyek TEXHUYECKMX AaHHbIX;

- Mapk1poBKa BbIBOJOB;

- KOMMEKTHOCTb.

MpoBepKy MpOBOASAT BHELUIHMM OCMOTPOM, M3MEPEHWEM YHUBEpCasnbHbIM W3MEPUTENbHbIM WHCTPYMEHTOM, NPV MOMOLLM
wabnoHoB, a Takke B3BELUMBAHMEM TpaHcoOpmaTopa Ha Becax OOLWEro MNpUMEHEHUs WM MpU  MOMOLUU  MPY>KUHHOTO

AnHaMmomeTpa.

9.1.2 Mpu NpMeMo-cAaTo4HbIX UCTIbITaHUSIX pasMepbl 4ONyCcKaeTcs NPOBEPSTh Ha AeTansax U c6opoyHbIX eauHuLax oo cGopku
TpaHcdopMaTopa.

9.1.3 [lonyckaeTcs onpeaensaTb Maccy TpaHcopMaTopa CyMMUPOBaHMEM MAacC BCEX COOPOYHbIX EANHULL.

9.2 OnpegeneHve NpPoOMBHOIO HaMpPsKEHUS U TaHreHca yrna OUIANeKTPUYeckMx noTepb Npu UcnbiTaHuy npobbl Macna - no
FOCT 6581. [Ina TpaHcdhOpMaTopoB C HOMWHAmMBHBIM HanpsbkeHnem Ao 35 kB BkmouMTeNnbHO Npoba macna oTbupaeTcs B TOT Xe
OeHb U3 eMKOCTH, U3 KOTOPOW Macno 3anuBaeTtcs B TpaHcdopmaTtop, a Ans TpaHcopmMaTopoB C HOMUHaNbHbIM HanpsbkeHnem 110
KB 1 Bblwe - HenocpeAcTBEHHO U3 TpaHcdopmatopa. Mopsgok B3ATUS Npobbl JoMmKeH OblTb YCTAHOBNEH B AOKYMEHTaUUW Ha
TpaHcdopMaTopbl KOHKPETHBLIX TUMOB.

MeTtoa M3MepeHUst TaHreHca yrna AMSNeKTPUYECcKMX NoTepb MacroHanofHEeHHbIX TpaHCOPMaToOpPOB AOMKEH ObiTh yka3aH B
OOKYMEHTauMmn Ha TpaHCcopmMaTopbl KOHKPETHLIX TUMOB.

9.3 M3amepeHue conpoTUBMNEHNA M30MAUMM OOMOTOK MpoBoAuTCS MeraomMmeTpom Ha 2500 B ansa nepBu4dHbIX OBMOTOK
He3asemnsiemblx TpaHcdopmatopoB M Ha 1000 B - gnsa nepBUYHbIX OOMOTOK 3a3eMnsieMblX W BTOPUYHbIX OBMOTOK BCEX
TpaHcdhopMaTopoB.

9.4 VcnblTaHne anekTpu4eckor NpodHocTu ndonsaumm - no FOCT 1516.3 n TOCT 22756.

Mpn NOBTOPHBLIX WCMBITAHUAX BHYTPEHHENW U30NAUMM  MEPBUYHBLIX OOMOTOK, MNPOBOAUMBIX C LENbl  MPOBEPKU
paboTtocnocobHoCTH TpaHcOpPMaTOpPOB Nocre NPOBEAEeHNS UCTIbITaHUIA APYrMX BUOOB, UCTbITaTeNbHOE HanpshKeHNe AOMKHO ObITb
He 6onee 90% uvcnbiTaTeNbHOrO HanpshkeHust, npegycmoTtperHoro FOCT 1516.1 n FOCT 1516.3.

9.4.1 [onyctuMoe 3Ha4YeHMe MaKCMMAasIbHOMO KaXyllerocs 3apsiia HEOOHOKPAaTHO BO3HMKAKOLWMX YacTUYHLIX Ppaspsaos
onpegenstot no FOCT 1516.3 n [OCT 20074.

VlamepeHme MaKCMMaribHOro Kakyljerocsa 3apsdga HeOOQHOKPAaTHO BO3HUMKAKLWMX YaCTUYHbIX pa3pAanoB - MO MEeToduKe oCT
1516.3.

TpaHcopMaTopbl CHATAIOTCS BblAEPKABLUMMW UCTIbITAHUE, ECIM BbIMOMHSAETCS XOTS Obl 0QHO U3 YCIOBUIA:
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- HMn B OOHOM U3 mamepeHmVl 3Ha4yeHne MaKCuUMalibHOro Kaxkyulerocda 3apAaga HeOAHOKPaTHO BO3HUMKAKLWKMX YaCTUYHbIX
pa3panoB He npeBbillaeT HOpMUPyeMOro 3Ha4eHu4;

- HA B OQHOM W3 M3MEPEHWU 3HaYeHWEe MaKCMManbHOIO Kayllerocss 3apsfa HEOOHOKPATHO BO3HMKALIMX YaCTUYHBIX
pa3psaoB, onpeaeneHHoe Ans perynspHoOCcTM npoLecca Y.p., paBHoi F. =0,5, He npeBbIlIaeT 4OMNYCTUMOTO 3HaYEHUS;

- CpEeQHW TOK YaCTMYHbIX Pas3psiaoB, onpedeneHHbIN, Kak CyMmMa MakCUManbHbIX 3HAYEHUI KaxyLLUWUXCS 3apanoB, B3ATbIX 3a
WHTepBan BpeMeHn T, COOTBETCTBYeT TpeGoBaHuio:

Icp. = (Eqimpm.}"ftv (4)
roe qlmpm - HOpMMpoBaHHoOEe (J:l,onyCTVIMoe) 3Ha4yeHne MakcumarsnbHOro Kaxyllerocqa 3apsaga HeogHOKpaTHO BO3HMKAKOLWNX Yp;

t - 3Ha4YeHne BpemMeHn OOHOro LuKna n3amepeHusa YP.

ﬂpm 9TOM 3a MaKCuMMmalibHO€ 3Ha4dYeHue KaXyllerocd 3apsna npuHumMmaeTcda TO ero 3Ha4deHue, npu KOTopom YUcro nepuonos
BO3HUKHOBEHUA YaCTUYHbIX Pa3paaoB CoCTaBnAaAeT 6onee 50% obwero yncna nepunoaoB 3a BpeMA naMepeHus.

9.5 MamepeHune Toka xonocToro xoga - no FOCT 3484.1.

Mpu 3TOM TOK XOMOCTOrO Xoda [MOIKeH OblTb M3MepeH Mocrne M3MepeHUin OMMUYECKOro COMPOTUBMEHWA OBMOTOK A0
onpeneneHns norpeLlHocTein. Ecnn okaxeTcs, YTO TOK XONOCTOro Xofa MeHbLle ToKa, MNPy KOTOPOM M3MEepsAnock COMpoTUBREHne
COOTBETCTBYIOLLEN OGMOTKU, Nepea onpeaeneHnem norpeLlHocTei TpaHcopmaTop Heo6XoanuMo pasmarHuTUTb.

Tok xonocTtoro xoga ANEeKTPOMarHnTHoOro yCTpOIZCTBa €MKOCTHbIX TpchcbopmaTopOB Hanps>XeHna wunamMmepdaeTcsa 6es
NnogKn4YeHna genutena.

Tok xonocTtoro xoga ANEKTPOMarHUTHbIX TpchdaopmaTopOB n3mepaeTca Ha OfHOW N3 OCHOBHbIX 0OGMOTOK.

9.6 Onpegenenne norpeluHocTen (6.15) n npoeepka rpynnbl coeguHeHns obmoTtok (5.10) - no FOCT 8.216. MNpu ucnbitaHnn
TPEXOOMOTOYHBIX TPaHCGOPMaTOPOB 0OMOTKA, CBOOOAHAS OT UCTIbITAHUI, AOSMKHA OblTb PA30OMKHYTA.

Ons TpexoBGMOTOYHbIX TpaHcopMaTopoB, ASIMTENBHO paGoTaloWMX C BKIHOYEHHbIMU Harpy3kamu Ha 0Geux BTOPUYHbBIX
06MOTKax, MOrpeLHOCTM TPaHC(OPMAaTOPOB OMNPeaensoT C BKOYEHMEM Harpysok Ha o6e BTOpUYHblie O6MOTKM. Mopsaok
pacnpegeneHnss Harpy3ok mexay BTOpUYHbIMKM 0BMOTKamu TpaHcOopMaTopoB ¢ Tpems U Gonee obmoTKamu Npu onpeneneHum
norpeLIHocTeln AomkKeH GbiTb YKasaH B AOKYMEHTaLUMN Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB.

MpumevaHne

1 MorpeLHoOCTM eMKOCTHbIX TpaHCopMaTopoB, NpPeLHas3Ha4YeHHbIX Ans paboTbl B SNEKTPUYECKMX LensX NepeMeHHOro Toka
yacTtoTon 50 'y, onpeaensoT Npu YacToTax nuTatowero Hanpsbkednst 49,5 n 50,5 Iu.

2 TorpeLHoCT! eMKOCTHBIX TpaHCOPMaTopoB, NpeaHasHa4YeHHbIX Ana paboTbl B 3MeKTPUYECKUX Lensax nepemMeHHoro Toka
yacTtoTon 60 'y, onpegensoT Npu YacToTax nuTatowero Hanpsbkednst 59,5 1 60,5 Iu.

3 lNorpeLHoCcT eMKOCTHBIX TpaHChopMaTopOB OMPEAENSIOT NPU Harpy3kax, COOTBETCTBYIOLLMX BCEM Krnaccam TodHocTu. o
pesynbTataMm MWCMbITaHWn Ans YyTBEpXOEHWs TuMna [OMycKaeTcsl NpoBepsiTb MOrpeLlHOCTM 3TUX TpaHCOpPMaTopoB TOMbKO MO
BbICLLEMY KINaccy TOYHOCTW.

4 TlorpelHoCcT 06MOTOK 411 3alnThl onpeaensaioT npu HanpsxxeHuax 0,2 1 1,2 HOMUHANBHOTO 3HAYEHWS.

5 lMpn nprvemo-coaToyHbIX UCMBbITAHUAX OnpedeneHue MorpewHocTen TpaHCOPMaTopoB MPOBOAAT MPUM MEHbLUEM 4uche
3HAYEHUIN HanpPsPKEHWN U MOLLHOCTEW M MPU HOMUHANbHOW YacToTe, ecrniv 060CHOBAHHOCTb TAKOrO YMEHbLUeHUSA NoaTBepXaeHa
KBanuMrKaLMOHHbIMU N TUMOBBIMW UCMbITAHUSMU.

9.7 HanpskeHne Ha BBO4AX Pa3OMKHYTOrO TPEYroflbHMKa BTOPUYHBIX AOMOSMHUTENbHLIX OOMOTOK TPexoOMOTOYHbIX
TpaHchopmMaTopoB (CM. 6.4) U3MepSAOT Npu Harpyske 3TUX 0OGMOTOK HOMUHANBLHON MOLLHOCTBIO C KOadhduumeHTom MolHocTu 0,8
(xapakTep Harpysku - akTUBHO-UHAYKTUBHbIN).
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[ns nony4yeHnss CUMMETPUM NEPBUYHOTO ha3HOro HaNpPsHKEHUS [OMNYCKaeTCs UCNbITbIBaTb TpaHcopMaTop B NUTalOLLEN CeTH
C 3a3eMJIEHHOIN HENTParbo MO cXxemMaMm, n3o6paxeHHbIM Ha pucyHkax 5.9 n b.10 npunoxeHus b.

9.8 HanpskeHne Ha BBOAAxX PasoMKHYTOrO TPEYronbHMKa BTOPUYHBLIX AOMOMHUTENbHBIX 0BMOTOK TpaHchopMaTopos (cM. 6.7),
BO3HMKAlOLLEE MpW 3aMblkaHUM OAHON M3 ha3 NepBMYHBLIX OOMOTOK Ha 3eMMio, U3MEPSIIOT NMPU HOMUHANBLHOM 3HAYEeHUW Harpy3ku
JOMNOMHUTESNBbHBIX 0GMOTOK U 3HAYEHWUMN Harpy3ku OCHOBHbLIX BTOPUYHbLIX OGMOTOK, COOTBETCTBYIOLLEN HU3LLEMY KIaccy TOYHOCTH.

Mpu aTOM TpaHcopMaTopbl BKIOYAKOTCH B CETb C U30NTMPOBAHHON HEWTparnbio, a UX NHenHble BbIBOAbI NepPBUYHbIX 0OMOTOK
rnooyepenHo 3akopadnsatoT Ha 3eMnto. [JonyckaeTcs NPoBOAWTL UCTbITaHME Ha NoObIX ABYX hasax TpaHcopmaTopoB.

Mpumeyanue - Mpu ucnbitaHusax no 9.7 n 9.8 HeobXoaAMMO 3a3eMrieHVe AOMNONHUTENbHbIX BTOPUYHBIX OOMOTOK 4epes
npobuBHOM NpedoxpaHuTenb Ans TpaHcOopMaTopoB, BKMYAEMbIX MO CxemaM, K3obpaxeHHbIM Ha pucyHkax B.4 un B.5
npunoxexus b.

9.9 VicnblTaHne Ha HarpeB nNpv npegenbHon moLlHocTK - no [OCT 3484.2 meTogoM HEMOCPEACTBEHHOM HArpy3ku Npu NMTaHnm
HOMMWHanbHBIM HaNpPsHKEHWEM CO CTOPOHbI NEPBUYHON OOMOTKM 1 pacnpeeneHmem Harpysku cornacHo 5.4. MNpu aTom gonyckaeTcs
KOHTPONUpOBaTb TOMbKO TeMnepaTypy 06GMOTOK MO U3MEHEHWIO CONPOTUBIIEHUS, @ Y MaCNOHaNOMHEHHbIX TPaHCOPMaTOPOB Takke
Temneparypy BepxHuUX Croes mMacna.

9.9.1 UcnbiTaHne Ha HarpeB Ha BTOPMYHbBIX 0OMOTKax eMKOCTHOro TpaHcdopmaropa

WcnblTaHne NnpoBOAMTCSt HA KOMMIIEKTHOM EMKOCTHOM TpaHcopMaTope Miu TOMbKO Ha 3MeKTpOMarHUTHOM ycTpoicTtae. Mpu
NpoOBEAEHUN UCTbITAaHWS Ha KOMMIIEKTHOM E€MKOCTHOM TpaHcdopmartope ycTaHaBnuBalT Havbonbliee pabodvee HanpspkeHue
NepBMYHON OOMOTKM.

Mpu npoBegeHMM MCNbITAHUS Ha 3NEKTPOMArHUTHOM YCTPOMCTBE MPOMEXYTOYHbIV TpaHCcopMaTop HacTpauBaloT TaKUM
06pa3om, 4ToBbI HanpsxeHre BTOpuYHON 06MoTkM £f4 cooTBETCTBOBanNO Tabnuue 24.

VcnbiTaHne Ha HarpeB NPOBOAAT NPW HOMUHAMNBHOW Harpy3ke BTOPUYHOM LENU UM MPU MakcumaribHOW Harpyske BTOPUYHOM
uenu, ecnv npeacTaBrneHo HeCKONbKO BTOPUYHbLIX Harpy3ok (cM. 5.4). TemnepaTypy 3anvchiBatoT.

Ecnn npeacrtaBneHo HEeCKOJIbKO  BTOPUYHBIX 0OMOTOK, UCNbITaHUe npoBogAT C OAHOBpPEMEHHbIM MNoAKn4vYeHnem
COOTBeTCTBy}OU.leVI HOMMWHanNbHON BTOpMHHOVI Harpys3ku K Kaxkaom BTOpI/l‘vIHOVI obmoTke, ecnm mMexay n3rotoeuTenem 1 nokynarenem
He OroBopeHo NHoe.

Harpysky Ha fononHuTenbHy0 06MOTKY NodatoT cornacHo 5.4.
Temnepatypa okpyxaroLleln cpeabl Ha MecTe UcnblTaHU AomkHa coctaBnaTtb ot 10°C go 30°C.

EMKOCTHbIE TpaHcdopmaTopbl WM OAHO 3feKTPOMarHMTHOE YCTPOWCTBO WCMbITHIBAIOT COMMAcHO NyHKTy a), 6) u B),
COOTBETCTBEHHO.

a) Bce TpaHchopMaTopbl UCMbITLIBAKOT NPU HANpsbkeHun, B 1,2 pasa NpeBbILLAOWEM HOMUHANbHOE HanpsXXeHne NepBUYHOWN
0BOMOTKM.

Ecnu ykasaHa npefenbHas MOLLHOCTb, UCMbITaHWs TpaHcdopMaTtopa NpoBoasaT Mpy HOMUHANBHOM HaMPSXKEHUU NepBUYHON
06MOTKM, NPU BTOPUYHOW Harpyake, COOTBETCTBYIOLLEH AaHHON NpeaenbHON MOLLHOCTU M NpU KO3MULMEHTE MOLLHOCTU, PABHOM
eavHuLe, 6e3 noaaymn Harpy3ku Ha LONONHUTENbHY OGMOTKY.

Ecnv npegenbHas MOLWHOCTb YKa3blBAaeTCS AN HECKOMbKUX BTOPUYHBIX OBMOTOK, MUCMbITaHWs TpaHcdopmaTopa npoBoaaT
oTAeNbHO, C nooyepenHbIM MOAKMIOYEHWEM Kakaol OOMOTKM K BTOPWUYHOM Harpyske, COOTBETCTBYIOLLEN AAHHOW npenenbHOi
MOLLHOCTU, NpY KO3(PDULMEHTE MOLLHOCTU, PABHOM eauHULE.

WcnblTaHne npogorkatoT 4o Tex Nnop, noka Temneparypa TpaHcgopmaTopa He cTabunuampyeTcs.

6) TpaHcdopmatopsbl ¢ koadduumeHToM HanpsxkeHus 1,5 ana 30 ¢ unm 1,9 ana 30 ¢ MCNbITBIBAKOT NPU UX COOTBETCTBYHOLLEM
HanpsbkeHun ansa 30 ¢, HauMHasa nocne NPUNOXeHNs HanpshxkeHns, B 1,2 pa3a npeBbIaloLLero HoMUHanbLHoe, B TeYEeHNe BPEMEHH,
[OCTaToOYHOro AN AOCTMXKEHUSA YCTONYMBOIrO TEMNepaTypHOro COCTOSHWS; HarpeB He OOSMKEH NpeBbiaTh 3HavYeHue, ykasaHHoe B
Tabnuue 18, 6onee 4yem Ha 10°C.
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HonyckaeTtca Takue TpaHcopMaTopbl WUCMbITbIBATL MPU MX COOTBETCTBYHOLWEM KoadduumeHTe HanpskeHus ana 30 c,
Ha4YMHasi C XONOQHOTO COCTOSAHMS; HarpeB 0OMOTKKN He AormkeH npesbiwaTtb 10°C.

I'Ipmmeanme - [JaHHOEe ucnblTaHNne MOXHO He npoBoanTb, ecrii eCTb gpyrue crnocobbl JokasaTb, YTO TpchcbopmaTop 6y,u,eT
yaooBneTBOPUTENbHO (byHKLI,VIOHVIpOBaTb B AaHHbIX YCITOBUAX.

B) TpaHcdopmaTopbl ¢ koadduumeHTom HanpshkeHnsa 1,9 ona 8 4 ncnbIThiBaOT Npy HanpskeHun, B 1,9 pas npesbiwatoLemM
HOMMHanbHoe, Ana 8 4, HauyMHasa Mocre MNPUITOXKEHUS HanpsbkeHus, B 1,2 pasa NpeBbIWALWEro HOMUWHaNbHOE, B TeYeHue
BPEeMEHMW, OOCTaTOMHOrO AN AOCTMXKEHMS YCTOMYMBOrO TEMMEPATYPHOro COCTOSHUSA; NPEeBbilEHWEe TemnepaTtypbl He AOIMKHO
npesblaTh 3Ha4YeHWI, yKa3aHHbIX B Tabnuue 16 6onee yem Ha 10°C.

AneKkTpoMarHMTHoe YCTPOMNCTBO CHUTAETCH AOCTUMLIMM CTaBUMBLHOMO COCTOSIHMS, €CMK POCT TeMnepaTypbl He npesbiluaeTt 1°C
B yac. MNeperpes TemnepaTtypbl 06MOTOK onpeaenseTca METOAOM N3MEHEHWs! COMNPOTMBIIEHNS.

Temnepatypy OKpy>KatoLLero Bo3ayxa MOXHO namepatb cornacHo FTOCT 3484.2.

9.9.2 WUcnbiTaHne Ha Harpes Ha AOONONTHUTElIbHbIX BTOPUYHbIX 0OMOTKax €eMKOCTHOro TpchcbopmaTopa Ona KOHTponda
n3onauum cetTun

Ecnn ogHa n3 BTOpPMYHBIX OOMOTOK MCMOMb3yeTcsl kak OBMOTKa ANs KOHTPOMS M30NauMM CETU, UCMbiTaHWe npoBOAAT B
cootBeTcTBMM € 9.9.1 nOCNe UCnbITaHus, ONMCaHHOro B Npoueaype a).

Tabnuua 24 - VicnblTaTensHOe HanpshkKeHne Ans UCMbITaHUs Ha Harpes

BTtopuyHas Harpy3ska HomuHanbHas BTopuyHas Harpy3ka MpenenbHasi MOLLHOCTb
BTOPUYHOWN OBMOTKM
KoadhdumumeHnt FF,F =12 F‘if =1,5um 1,9 F‘f =1,9 -
HanpsKeHWs 1 Bpemst
HenpepbIBHO 30c 8y -
TecTtoBas OnekTpo- KomnnekTHbIN OnekTpo- KomnnekTHbIN 3AnekTpo- KomnnekTHbIN OnekTpo- KomnnekTHbIN
KOHGUrypaums MarHuTHoe €MKOCTHbIN MarHuTHoe €MKOCTHbIV MarHuTHoe €MKOCTHbIV MarHuTHoe €MKOCTHbIN
YCTPOWCTBO | TpaHcdopmaTtop | ycTpowcteo | TpaHcdopmaTtop | ycrtpowctBo | TpaHcdopmatop | yCTPOWCTBO | TpaHcdopmaTtop
WcnbiTatensHoe = =12. _l2 Uy = ) _l2 Ty = ) I _
U]. ],2 UlH Uy=——8 Ul = 1,2 U].H Ly="1—3" Ul 1,2 U]_H Tim = 1x U]. = U].I'[
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(NpoJomKUTENBLHOCTN)
oTkasa
MpumMeyaHve - AOMONHUTENbHOE UCMbITaHNe NPOBOAST, €CNN yKasdaHa npefenbHas MOLHOCTb.

Mpn npoBedeHUM NOArOTOBMTENBHOMO WCMbITaHWUS (CTabunusaumm paboyvero pexuma) npu KoadUUMEHTE HanpsiKeHUs
nepBu4HON o6MOTKM 1 C AOMNONHUTENBHON OOMOTKN CHUMAIOT HarpyskKy.

Bo Bpems ucnbITaHWsA NpW HanpskeHuun, B 1,9 pa3 npeBbillaloLieM HOMUHAMNbBHOE HanpskeHne nepBuYHO 0BMOTKM Ans 8 u,
Ha OOMONHUTENbHYID OGMOTKY MOAAT BTOPUYHYKO HAarpyaKy, COOTBETCTBYHOLLYO HOMUHAMBHOW MpeaenbHOM MOLLHOCTU COrmacHo
5.4, B TO BpeMsi Kak Ha apyrve o6MOTKM NOAatoT Harpysky, paBHY X HOMUHANbHOW BTOPUYHOW Harpyske.

Ecnun ans gpyrmx BTopnyHbIX 0OMOTOK yKa3blBaeTCs npedernbHas MOLLHOCTb, NPOBOAAT AOMNONHUTENBHOE UCMbITAHNE COrMacHo
9.9.1 npu KO3ahPULMEHTE HANPSHKEHNS NEPBUYHON 0OMOTKM 1,2 6€3 Nogayum Harpy3ku Ha JOMOSTHUTENbHY0 OOMOTKY.
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MpumevaHue - HanpsikeHne namepstoT Ha nepBuYHON 0BMOTKe, Tak Kak AEWCTBUTENbHOE HanpshkeHne BTOPUYHOM OOMOTKM
MOXET ObITb 3HAYNTENBHO MEHbLLE HOMUHANLHOIO HAMPSKEHUSI BTOPUYHON OOMOTKN.

9.10 McnbiTaHne Ha yCTOMYMBOCTb K AMAWTENbHBIM O4HOMA3HbIM 3aMblKaHUAM NUTalOLWEN CETU Ha 3eM0 MPOBOAST TONbKO
Ons 3a3emnsieMbix TpaHcopmaTopoB, NpeaHa3Ha4YeHHbIX Ans paboTbl B CETAX C U30NMPOBAHHON HENTparbio (cM. 6.6).

K TpexdasHbiM TpaHcopmatopaM, a Takke K TpexdasHbiM rpynnam opHodasHbiX TpaHC(OpMaTopoB, OOLEAMHEHHbIX
npeanpuaTMEM-U3roToBUTENEM B €OUHYI0 KOHCTPYKLMIO, NOABOAAT TpexdasHoe CUMHycouaarnbHOe M CUMMETPUYHOE HanpsiKeHue,
OT MCTOYHMKA C He3a3eMSfleHHOW HenTpanblo, paBHoe Haubonblemy pabovemy 3HadeHunto no FTOCT 1516.3, ¢ nocregyrolmm
3aMblkaHneM ogHol n3 das nepBuYHON 0bMoTkM Ha 3emnio. K ogHodasHbiM TpaHcdopmaTopam NOABOAST HaNpsiKeHue, paBHOE
1,9 HOMUHarnbLHOro.

Mpu ncnbiTaHnM TpaHchopMaTopoB BTOPUYHBIE OOMOTKM AOMKHbI ObITh HArpyXeHbl MOLLHOCTLI0, YKa3aHHOW B AOKYMEHTaLMm
Ha TpaHcopMaTopbl KOHKPETHBIX TUMOB.

B aTom pexume TpaHcgopmaTopbl MCNbITLIBAOT B TeyeHue 8 4. lpeBbileHne TemnepaTypbl TPaHCHOPMAaTOpPOB AOIMKHO
cooTBeTcTBOBaTh 6.11.4.

Temnepatypy TpaHCOpPMaTopoB, MNOABEPralmUXcs MOBbILEHHOMY HanpsbkeHnto B TedeHne 30 c (tabnuua 24), He
KOHTPOMNUPYIOT.

Mocne aTUX UCMbITaHUA TpaHcopmaTopbl AOMKHbI ObiTb MOABEPrHyTbl MOBTOPHLIM MCMbITAHMSIM B OObemMe npuemo-
COATOYHbIX.

9.11 VcnblTaHUst HAa YCTOMYMBOCTb K TOKaM KOPOTKOrO 3aMblKaHWUsi MPOBOASAT crieayoLwmm obpasom:

- K NepBUYHbIM OGMOTKaM TpaHCHOPMaTopoB MOABOAST HanpsbkeHue, paBHoe 0,9-1,05 HOMMWHANBLHOMO, MPU Pa3OMKHYTHIX
BTOPMYHBLIX 06MOTKaxX. 3aTem ofHy M3 BTOPUYHbIX OGMOTOK C MOMOLLIbIO CMeLmManbHOro YCTPOMCTBa 3aKopayunBaloT U BblAepXUBaoT
pexuM B TedeHue 1 c. Mpu 9TOM HanpsbkeHWe Ha BbiIBo4aX NEepPBUYHON 0BMOTKM JOMKHO COXPaHATLCS B yKasaHHbIX npeaenax.

KpuTepum oLeHKM [OMKHbI BbITb YKkasaHbl B AOKYMEHTaLMM Ha TpaHC(OopMaTopbl KOHKPETHbLIX TUMOB.

Mpu McnbITaHUM 3MEKTPOMArHUTHLIX TPAHCHOPMAaTOPOB U 3SMEKTPOMArHUTHLIX YCTPOMCTB €MKOCTHbIX TpaHcopmMaTopoB
HanpsihxeHue JoMnyckaeTcsl NOABOAUTL CO CTOPOHbLI BTOPUYHBLIX 0BMOTOK NPU 3aMKHYTOW HAKOPOTKO NEPBUYHON OOMOTKE.

9.12 PaboTy eMKOCTHbIX TpaHCOPMAaTOpPOB NP NEPEXOAHbLIX MpoLeccax NPOBEPSIIOT C OCLMNorpaduUYeckon 3anucblo Unm
onpegeneHnem nokasarenen npouecca gpyrumm metogamu, obecnedmsaoLMMm He0bXoaMMY0 TOYHOCTb N3MEPEHUN.

9.12.1 UcnblTaHMe Ha 3aTyxaHue NepexogHOoro npouecca npu KpaTkoBPEMEHHOM KOPOTKOM 3aMblKaHWM BO BTOPUYHOWN Lenu
(cm. 6.13.1) NpoBOAAT 3aMblKaHMEM HAaKOPOTKO BBOAOB OCHOBHOW BTOPMYHOM OBMOTKM TpaHcdopmaTtopa npu ofbiTe XOroCTOro
xoda. lNageHne HanpsikeHust BO BHELUHEN Lieny npu 3TOM AOMKHO ObiTh He 6onee 10% HOMMHANbLHOIMO 3HaveHusl. AnuTenbHOCTb
nepexogHoro npouecca onpegensT gecate pas. Hu B ogHOM cnyvyae ONMTENbHOCTb MEPEXOAHOro npouecca He LOIbkHa
npesbiwatsb 0,2 c.

9.12.2 WcnblTaHMe Ha CKOPOCTb CHWKEHWSI BTOPMYHOIO HAaMpsPkeHUs [0 YCTaHOBMEHHOrO 3HaveHus (cm. 6.13.2) npwu
BHE3aNMHOM KOPOTKOM 3aMbIKaHWM Ha 3aXuMax NEepPBUYHOM LEMM MPOBOASAT MO [Ba pa3a C HauMEHbLUEW B BbICLUEM Kracce
TOYHOCTM U HaMBOMbLUEN B HU3LLEM KIACCe TOYHOCTU aKTUBHO-MHOYKTUBHOWM Harpy3kow ¢ koadduumeHToM mowHocTr 0,8 u npu
MFHOBEHHOM NEPBWYHOM HamMpsPKEHUW, ONM3KOM K HYNeBOMY M MaKCMMarnbHOMY 3HayeHusiM. OTa MpoBepka MOXET ObiTb
npoBedeHa Mo cxeme, U30OpaXeHHON Ha PUCYHKE 2, COOTBETCTBYIOLLEN 3KBMBANEHTHOW CXEME EMKOCTHOro TpaHcdopmartopa.
MapameTpbl 3KBMBANEHTHOW CXeMbl AOIMKHbI ObITb YKa3aHbl B JOKYMEHTALMN Ha TpaHCOPMaTOpbl KOHKPETHBIX TUMOB.
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T1 - nutatowmin TpaHcdopmatop; C - koHaeHcaTop oTéopa MOLLHOCTM EMKOCTHOTO TpaHcdopmaTopa; T2 - TpaHcdhopmaTop
HanpspkeHus ans ocuunnorpadupoBaHust; JY - anekTpoMarHMTHOe YCTPOMCTBO EMKOCTHOrO TpaHcgopmMaTtopa; B -

BbICOKOBOMLTHbIN KOPOTKO3aMblKaTtesb; Sz - Harpyska OCHOBHOM BTOpVI‘-IHOVI 0bMOoTKM

PucyHok 2 - OKBMBaneHTHasi CxeMa eMKOCTHOTo TpaHcdopmMaTopa
JonyckaeTca NpUMeHsITb Apyriue MeToabl UCTbITaHUI, KOTOPble JOMKHbI ObITh YKasaHbl B JOKYMEHTaLuM Ha TpaHchopMaTopsbl
KOHKPETHbIX TUMOB.

9.13 MeToabl M BUAbl UCMbITAHWA TPaHCOPMAaTOPOB Ha YCTOMYMBOCTb K KAMMaTU4ECKUM BHELUHWM BO3AEMCTBYHOLLUMM
daktopam no FOCT 16962.1 n mexaHN4eCcknM BHELLHMM BO3gencTByoWwmnM daktopam no FOCT 16962.2 AomkHbl ObiTb YKa3aHbl B
OOKYMEeHTauum Ha TpaHcdhOopMaTopbl KOHKPETHbIX TUMOB B 3aBUCUMOCTU OT WCMOMHEHUS W KOHCTPYKTUBHBLIX OCOBEHHOCTeln
TpaHCchopmMaToOpOB.

Mpn ucnbiTaHnAx TpaHCcHOPMAaToOPOB KaTeropmm pasmelleHns 1 Ha BO34erCTBME Harpy3ok OT BeTpa, roronefa v TsKeHust
NPOBOAOB OCHOBaHWe TpaHcdopmaTopa XXECTKO 3aKpenssitoT, a K cepeavHe BbiBOAa €ro nepBuMYHON OOMOTKM NpuKnagbiBatoT
Harpysky, yCTaHOBMeHHyl0 B 6.8.3. YkasaHHyl Harpysky MpuKnagbiBaloT MOOYepedHO B TPEX B3aMMHO NeprneHanKynspHbIX
HanpaBneHnsaX: B FOPU3OHTaNbHON MIOCKOCTM MO OCU BbiBOAA B CTOPOHY OT TpaHcdopmartopa, B ropu3OHTarbHOW NMOCKOCTU B
HanpaeneHun, NnepneHanKynspHOM K Ocy BbiBOAa, M B BEPTUKANbHOW NIOCKOCTU N0 HanpaBeHUo K OCHOBaHMUIO.

Ona cTepxHeBbIX BBOAOB W BbIBOLOB, PACMONIOXEHHLIX BEPTMKANbHO, Harpysky npuKnagbiBaloT MoovepeaHo B ABYX
HanpaBneHusix: BEPTUKanbHO BBEPX U FOPU3OHTArBLHO B NIOOOM HanpaBneHuu.

B kaxxgom HanpaBneHnn BpeMs BbiAEPXKKM Harpy3ku - 1 MuHyTa.

TpaHcdopmaTop CHMTAOT BblAEpXKaBLUMM UCTbITAHWE, €CNN BO BPEMS M NMOCNE €ro NpoBeAeHUs HE OTMEYEHO NOBPEXAEHUN
TpaHcdopmaTopa WNM BbiIBOAA, TEYM Macna y MacroHamnofIHeHHbIX W YBEMUYEeHWs YTeYKM rasa Yy rasoHanofHeHHbIX
TpaHchopmMaToOpOB.

9.14 OnpepeneHne KONMMYECTBEHHOM YTEYKU ra3a ra3oHanosIHeHHbIX TpaHcdopMaTopoB

McnblTaHre No onpegeneHunio yTedku npoBogat npu temneparype (25+10)°C.

UcnbiTyembii TpaHcdopmaTtop, 3anofHeHHbI 00 HopMupyemoro paboyero (MMHUManbHOro paboyero Mnu HOMWMHANbBHOrO
paboyero) gaBneHnsi, NOMeLLaT B 3aMKHYTbIM 06beM (kamepy, Y4exon M3 NONIMMEPHOW NITeHKM), KOTOPbIN He AO0MKeH NpeBbiwaTh
HapyxHbI 06beM McnbiTyemoro TpaHccopmartopa 6onee yem B 3 pasa.

Mocne ycraHoBKM TpaHcgopmaTopa B 3aMKHYTbIn 06beM B MOCNEOHWA BBOAAT Lymn YyBCTBMTENbHOro npubopa
(TeyweunckaTtensi), pearmpyoLero Ha marsnble KOHLEHTpauun rasa, KOTopbiM 3anofiHeH UCNbITYeMbI TpaHcdopmaTtop, U ukcupytot
nokasaHus npubopa. Yepes onpegeneHHbIn MPOMEXYTOK BpEMEHUN BblAEPXKKN TpaHcdopmaTopa B 3aMKHYTOM obbeMe (Hanpumep,
Yyepes 1 4) onepauntio NOBTOPSIOT.

lopoByto yTeuky rasa & , % maccel rasa B UCMbITYyeMOM TpaHcdopMaTope, onpeaenstor no popmyne

876-10° AT B AV
d ¢t B Vir

: ®)

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


http://docs.cntd.ru/
http://docs.cntd.ru/document/1200005676#7D20K3
http://docs.cntd.ru/document/1200011570#7D20K3

[OCT 1983-2015 TpaHcdopmaTopbl HanpsikeHus. ObLwme TexHuueckue ycnosus (c MNonpaskoi) CTtpanuua 38
FOCT om 23 utoHs 2016 2. Ne 1983-2015

roe AT - pa3HOCTb KOHLEHTPaLIMM rasa B 3aMKHYTOM 06bemMe 3a BPeMsl BblASPXKM, [/11;
Fy - naBneHue rasa, pasHoe 1 krc/cm < ;
MAIT - pasHOCTb MEXY 3aMKHYTBIM U HApYXHbIM 06BEMOM MCMLITYEMOro TpaHcdopmaropa, I;

PH - NaBreHve rasa B TpaHcopMaTope npu UcTbITaHUM (a6ComnTHOE), Krc/cM 2 ;
FTT - obbem rasa B TpaHccopmarope, 11

¢ - NIOTHOCTL rasa B TpaHcopMaTope;
i - BpemMs Mexay U3MepeHnsiMu, 4.
[ns TpaHcdhopmMaTopa, 3anofHEHHOIO 3rierasom, onpeaensitoT No opmMyre

g:145.m5.w

6
f"PI{'Vl'T (6)

MpumeyaHue 1 - 3HadyeHnst 06bEMOB, HEOOXOAUMBIX ANS BbIYMCIIEHUS] YTEYKM, OOIMKHbI ObiTb ONpeaeneHbl ¢ NMorpeLHOCTbHo,
He npe.biwatowen 20%.

Mpumeyanue 2 - Ecnu wkana npubopa ONg onpeneneHns yTeykM He KanmbpoBaHa HEMOCPEeACTBEHHO B 3HaYEHUSX
KOHLEHTpauuu rasa, r/n, 9TU 3HaYeHUs HaxodaT no s3asucumocTn &' = F(H) (roe H - nokasaHus npubopa B eauHMLax LWKasbl),
NPUAOXEHHOW K cBUAETENbCTBY 06 atTecTaumm (KannbpoBke), NPOBOAMMONM B YCTAHOBIEHHOM MOPSAAKE.

9.15 UcnbiTaHne Ha NPOYHOCTL NPY TPAHCNOPTUPOBAHUM

9.15.1 MeToabl UCMbITaHWA Ha NPOYHOCTL Npu TpaHcnopTupoBaHum no FTOCT 23216 aomkHbl BbiTh yKasaHbl B AOKYMEHTaLum
Ha TpaHcdhopMaTopbl KOHKPETHLIX TUMOB.

9.15.2 Tlocne wucnbiTaHMa TpaHchopmaTopbl pacnakoBbiBalT, MNPOBOAAT BHELUHWA OCMOTP TpaHcdOopMaTopoB, Tapbl,
KpenneHuw, a Taikke NpoBEPSI0T NapaMeTpbl, YCTAaHOBMEHHbIE B JOKYMEHTaLun Ha TpaHcopmMaTopbl KOHKPETHBLIX TUMOB.

9.15.3 TpaHcdopmaTop 1 ero ynakoBky CHMTaOT BblAEPKABLUUMMW UCTIbITAHWNE, ECIN:

a) Npu BHELUHEM OCMOTPE YMaKOBKM He OBHapy)KeHbl MeXaHW4eckue MOBpeXAeHUs Tapbl, BedylimMe K rnotepe 3aliMTHbIX
CBOWCTB, a Takke HapyLleHUs1 KPenneHun ynakoBaHHbIX U3genuin B Tape. [lonyckaetcsi ocnabneHve KpenneHui usgenust B Tape,
€CIN 3TO He NPUBENO K NMOBPEXAeHUI0 TpaHcdopmaTopa B NPOLECcce UCMbITaHNS;

6) Npu BHeLLIHEeM OCMOTpe TpaHcdopmaTopa He OBGHapyxeHbl MOBPEXAeHUs, NpensaTcTByowme ero paboTe, a pesynbrarhl
MOBTOPHLIX UCMbITAHWIA Ha AMNEKTPUYECKYH NMPOYHOCTb U30MALMKU U onpeaeneHne NorpeLlHoCTel - NonoXuTerbHbIe.

9.15.4 Tlpn ynakoBKe HECKONbKUX TpaHcopMaTopoB B OAMH SALWMK OOMYyCKAeTCs MNpOBOAWUTbL MPOBEPKY MapameTpoB
BbIGOPOYHO. Yncno nognexalmx ucnbliTaHUo TpaHcopmMaTopoB AOMKHO ObiTb yKka3aHO B JOKYMEHTauuW Ha TpaHcdopmaTtopbl
KOHKPETHbIX TUMOB.

9.15.5 [ins KpynHorabapuTHbIX TpaHCGOPMaTOPOB UCMbITaHWE AONYCKaeTCs He NMPOBOAUTb, @ CNOCOBHOCTb TpaHcopMaTopoB
M YNakoBKW MPOTUBOCTOSTH paspyLlalollemMy BO3AEWCTBUIO MEXaHWYEeCKUX Harpysok npu TpaHCMOPTUPOBaHMK OLIEHMBAIOT MO
pesynbTataM TPaHCNOPTUPOBaHMUS 3TUX UMW aHamNorMYHbIX U34ENUi1 NoTpebuTento.

9.16 UcnbiTaHMe ynakoBKu TpaHcopmaTopa Ha copacbiBaHue

9.16.1 MeToabl MCNbITAHWUSA YNaKOBKU TpaHCGOpMaTopoB Ha cbpacbiBaHve no [OCT 18425 pormkHbl ObiTb YyKasaHbl B
OOKYMeHTaLuun Ha TpaHCcOpMaTopbl KOHKPETHBLIX TUMOB.

9.16.2 UcnbiTaHMio nogBepraroT YMakoBKY CYMMAapHOW Maccol (BMecTe C ynakoBaHHbIM TpaHcdopmaTtopom) o 200 kr.
YnakoBky cymmMmapHon maccon 6onee 200 Kkr, a Takke ynakoBKY, MapKMpoBaHHY 3HakoM "Xpynkoe. OCTOPOXHO", UCMbiTaHWUO Ha
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MPOYHOCTb NpY cOpacbiBaHNM He NOABEPratoT.

9.16.3 Awmk (ynakoBky) C HaxoAdWMUMCS B HeM TpaHcdopmaTtopom (TpaHcdopmaTtopamu) UM MakeToM, UMUTUPYIOLLMM
ynakoBaHHble TpaHcopMaTophbl, cOpacbiBatOT O4MH pa3 Ha nnowazky no FOCT 18425 Ha ero TopLEBY CTOPOHY C BbICOTbI:

0,5 m - npu cymmapHowm macce (TpaHcdopmaTopa u ynakosku) o 100 Kr BKIKOUYNTENBHO;
0,3 m - npu cymmapHon macce (TpaHcdopmatopa n ynakoskm) cabiwe 100 go 200 Kr BKNHOYMTENBHO.
9.16.4 o OKOHYaHMU UCMbITaHUSI NPOBOAAT BHELLUHUA OCMOTP YMaKOBKM.

9.16.5 YnakoBKy cuMTaloT BblaepKaBLUei UcnbiTaHue, ecriv Npy BHELLHEM OCMOTPe He 0BHapyXeHbl NOBPEXAeHUs, BeayLume K
noTepe ee 3alWmUTHbIX CBOWCTB. [lonyckaeTcst ocrnabneHue oTaenbHbIX KpenneHui.

9.17 lMopTBepxaeHne cpeaHen HapaboTKM OO0 OTKasa NpoBOAAT Ha OCHOBaHWWM cbopa y noTpebutenen n o6GpaboTku
nHdpopmMauumn o pabote TpaHCHOPMATOPOB UMM MX MPOTOTMNOB MO METOAMKE, YKasaHHOW B AOKYMEHTauuuM Ha TpaHcdopmaTtop
KOHKpEeTHOro Tuna.

9.18 WcnbiTaHusa Ha repmeTndHOCTL - No TOCT 3484.5.

9.19 [nvHy NyTn yTEYKM BHELUHEN M30MnsumMM TpaHcopMaTopoB Ha cooTBeTcTBME TpeboBaHusM 6.9.1.4 npoeepstoT no FOCT
9920.

9.20 M3amepeHune conpoTuBneHns 0OMOTOK NOCTOSAHHOMY TOKy npoBepstoT no FTOCT 3484.1.
9.21 UcnbiTaHMe Ha BHYTPEHHee AyroBoe 3aMbikaHue

McnblTaHne npoBogAT A5is NPOBEPKM COOTBETCTBUS TpaHcdopmaTtopa TpeboBaHusam 6.10.6. TpaHcdopmaTop ocHallalT BceM
HeobxoaMMbIM 060PYAOBAHNEM U YCTaHABNMBAIOT B YCMOBUSAX, aHANOMMYHBIX YCITOBMSAM 3KCMyaTaLum.

OcHoBaHve TpaHccopmartopa nomeLwarT Ha dyHAameHT BbicoToM He MeHee 500 wmm. [Ona  ra3oHamnonHEeHHbIX
TpaHcOpMaTopOB AaBlEHWNE HAMONTHEHNST HE JOMKHO OblTb MEHbLUE HOMWHANBLHOIO AaBrneHus HanonHeHusa npu 20°C.

Mpu ucnbiTaHMM Ha BHYTPEHHEE AYroBoe 3aMblkaHue HeobxoaMMOo onpenenvTb rpaHuubl A0NyckaeMon obrnacTu BOKpyr
TecTupyemoro oObekTa, WMetoLero BbiCTynawwme 4vactu. [dnameTp [aHHOro yyacTka [OomkeH OblTb paBeH AvaMeTpy
TpaHcdopmatopa (no camomy 6onbLIOMY pasmepy) Mnc BbicoTa obpasua, yMHOXeHHas Ha ABa, C MUHUMarbHbIM AUamMeTpoM 2
M.

VcnbiTaHne NpoBoAsaT Ha TpaHcdopMaTope, KOTOPLIN M3HaYarnbHO HAaxoauncs Npy TeMnepaType OKpyXatroLLen cpeapl.

YacToTa ncnbiTaTenbHOro Toka AormkHa nexaTb B npegenax 48-62 My,

Tok Oyrm BO BpEMS MWCMbITAHUA [OIDKEH WMETb accMMEeTpuyHyio dopmy. [encTeytollee 3Ha4YeHUE CUMMETPUYHOWN
COCTaBNsOLIEN OOMMKHO PaBHATLCS TOKY TEPMUYECKON CTOMKOCTM TpaHcdopmaTopa, a NepBoe aMnnuTygHoe 3HavYeHWe NOMHOro
TOKa cocTaBndatb 1,7 4ENCTBYIOLLEro 3Ha4YEeHMUS.

Oonycku cneaytwowime:

15% Ha cpegHekBagpaTUyecKkoe 3HavyeHue ToKa;

15% Ha NPOAOCIKUTENTbHOCTb.

MoOLLHOCTb MCTOYHMKA NUTAHMSA OOSMKHA ObITb JOCTATOMHOM Ans nogaepXaHna CUMHycounaganbHOro Toka AyroBoro 3aMblKaHUA
Ha NPOTAXXEeHUN BCEro UcnbiTaHUA.

B kauecTBe WCTOYHWKA OYyrM Yepe3 [MaBHYH M3ONAUMI0 BHYTPU WCMbITATENIbHOrO OObeKTa MOXHO WCMOoSfb30BaTb MPOBOA,
avameTpom oT 1 go 3 MM, pasMellaemMblii Mexay 3KPaHOM BbICOKOTO M HWU3KOTO HarpshkeHWsl, WM aHamnorMyHoe emy
npucnocobnexue.

MecTo BO3HWKHOBEHUSA AOyrv OOIMKHO NpuxoanTbCa Ha obnacTtb MakcMManbHOro AMNEeKTPOoCTaTn4eCkoro HanpsaXxeHus.
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TpaHcdopmaTop cuMTaeTcsl NpoLLeaLWnM UCNbITaHe, eCN ero 3KCMyaTaLuuoHHbIe XapaKTepUCTMKM OTBEYaloT TpebGoBaHMAM
6.10.6.

Ecnu TpaHcdopMaTtop aHanorMyHonW KOHCTPYKUMM YXe rpollen KBanudUKaLMOHHble WCTbITaHUA (Ha COOTBETCTBUE
TEXHWYECKUM YCIOBUSIM), U3rOTOBUTENb NPEABSBASET NPOTOKON PAcrpoCTPaHEHUs] Pe3yrbTaToB UCMbITaHU TUNONPEACTaBUTENS,
noATBEPXKAAOLWMA CNOCOGHOCTbL AaHHOro TpaHcdopMaTtopa, KOTOpbli He noaseprasnics YNOMSIHYTbIM Bblle MUCMbITaHWUsAM, K
BblAEPXKMBAHMIO BHYTPEHHETO AYrOBOro 3amblkaHusi 6e3 npoBeAeHWst ONONHUTENBHOMO UCTIbITAHUS.

[LlonyckatoTcs fpyrme MeToabl UCTIbITAHWUI, SKBUBASIEHTHLIE MO SHEpPruu, BbldensaemMol BHYTpU TpaHcgopMaTopa npy ropeHnm
Ayry, KoTopble criedyeT ykasbiBaTb B JOKYMEHTALUW Ha TpaHCGOPMaTopbl KOHKPETHBIX TUMOB.

9.22 VcnblTaHMe MHOrOKPaTHbIM CPE3aHHbIM MMMYSbCOM Ha BbIBOAAX NEPBUYHOM OOMOTKM
McnbiTaHne npoBogAT Ans noaTBepXOeHUs cCOOTBETCTBUSA 6.12.12

McnbiTaHme npoBOAAT C NpuUnoXeHnem MHOrokpaTHbIX MMNYyJbCOB OTpVILlaTeJ'IbHOI7I NoNApHOCTU, Cpe3aHHbIX 6nun3sKko Kk BepLlinHe
nMnynbca.

McnblTaTenbHoe HanpsiXeHWe NpUKNagbiBaloT MeXay BbIBO4AMM BbICOKOrO HarnpsiKeHust nepBuMYHOA OOMOTKM, BbiBOZAMM
3a3eMSIeHNsT N KnemMmammn 3a3eMfieHnst NepBuYHOM OBMOTKM - Ans 3aseMnsgeMblx TpaHcdopmatopoB. Kopnyc, marHMTonposog
(ecnu npegycmaTpuBaeTCs €ro 3a3eMIIeHME), a Takke BCE BbIBOAbI BTOPUYHbLIX OOMOTOK AOSMKHbI ObiTh 3a3eMIIEHbI.

AMNNUTygHOE 3Ha4yeHue WCMbITaTeNbHOrO0 HanpskeHus OOMKHO cocTaBnsaTe 70% OT HOMMHANBHOIO WCMbITAaTENBHOMO
HanpspkeHWs rpo3oBoro umnynsca. MNapametpbl Mmnynbca - no FOCT 1516.3. ®poHT MMMynbCca WCMbITATENbHOMO HanpsiKeHUs
JOrkeH npeacTtaenATe cobon BonHy 1,2/50 MKc.

Bpems 0o nepBoro nepexoda HanpsKeHuUsi Yepes3 HoMb HENnocpedcTBEHHO Mocne cpe3a He OOoMmkHO npesbiwartb 0,5 MKC,
Hanbornbliee 3HadeHue KonebaHwui nocre cpesa AOMMKHO cocTaensaTb He Gonee 30% MakCMManbHOrO 3HAYeHWUsi CpPe3aHHOoro
nMmnynbca.

MpuknageiBatot 600 nocnegoBaTenbHbIX UMNYSLCOB, C YAaCTOTON NPMMEPHO 1 MMNYNbC/MUH.

MpumedaHue - Mo cornacoBaHMIO MEXAY U3roTOBUTENEM M NoTpebutenemMm KonnM4yecTBO MMMYSbCOB MOXET OblTb YMEHbLUEHO
no 100.

Pernctpupytotr ¢bopmy BOMHbI B Hayane U B KOHLE WUCMbITAHUA, a Takke nocne npunoxeHus kaxabix 100 mmnynbcos
(MUHUMYM).

B ocHoBe KputepueB OLEHKN pe3ynbTaToB Nnexart crieayrwne Tpe60BaHMﬂZ

- CpaBHEHVE VMMYMbCHbIX Hamnps>keHW, 3aMKCUPOBaHHbBIX B Hadane u nocrne npunoxerHus kaxabix 100 umnynbcos, He
OOMKHO BbISIBNSATb HanMune Kaknx-nnbo naMmeHeHnn, NPUYMHON KOTOPbIX MOTYT ObITb YacTUYHbIE pa3psiabl B AUSNEKTPUKE;

- YPOBEHb U3MEPEHHbIX YaCTUYHBIX Pa3psAA0B He AOMKEH MPeBbILLaTh 3HaYeHUs, 3aaaHHble B Tabnuue 19;

- M3MepeHMe EMKOCTHOTO COMPOTMBIIEHWUS WM TaHreHca yrna AU3NeKTPUYEeckMX MnoTepb A0 WCMbITAHUA U MO UCTEYEHWUM MO
MeHblle Mepe [OBafliaTM 4YacoB MOCMe 3aBeplUeHUs UCMbITaHuA. Pesynbrathl OOMKHbI GbiTb OAMHAKOBLI, 3a MCKMNIOYEHUEM
NorpeLIHoCTH, 06YCNOBMNEHHON UCNONb3YeMON METOAMKOW UCMbITaHUA U BO3AeNCTBMEM NPeHeBPekMO ManblX BENUYMH, KOTopble

MOryT BNUATb Ha pesyrnkTaT (HanpuMmep, TemMneparypa U3onsunoHHbIX MaTepuanos);

- NOBbllLEeHNe coaepXXaHuAa pacCTBOPEHHbIX rasoB B Macre, naMepdaemoe no UCtedeHun cemunaecAaATtn OByX 4acoB nocne
NcnbiTaHnA, He OO0IMKHO BbIXOOUTL 3@ paMKu criegyrowmx 3HaYeHUNn:

- BOAopoa (Hg ): 20 mkn/n;
- meTaH (CH 4 ): oTcyTCTBME;

- auetuneH (C4 H4 ): otcytcTame.
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Ecnn noboe 13 ykasaHHbIX TpeboBaHWUI He BbIMOMHAETCS, CUMTAETCH, YTO U3MEpPUTENbHbIA TpaHcdopMaTop He MPOLUEN
ncnbiTaHue.

9.23 UcnbiTaHue Ha cTeneHb 3alKUThbl KOPNYCOB

UcnbiTaHua npoBoasT B cootBeTcTBUM ¢ TOCT 14254 Ha Kopnycax BCex anemMeHToB 060opyaoBaHUs B MOMHOM cOopke, Kak B
YCMOBUSIX 3KCMyaTaumu.

9.24 UcnbiTaHue Ha HanpsiXXeHue paguornomMex

McnbiTaHne npoBoaaTt B cooTBeTcTBUM ¢ TOCT 1516.2 Ha NONHOCTLI0 COGpaHHOM TpaHcdopmaTtope.

TpaHcdopmaTtop cuuTaeTcs MPOLIEAWNM UCMbITaHWe, €CN YpPOBEHb pPaAvMonoMex Mpu  HamnpshkeHum l,l-UH.pIﬁ
cooTBeTCTBYeT TpeboBaHusim 6.24.1.

10 TPAHCINMOPTUPOBAHUE N XPAHEHUE

10.1 TpaHcnopTMpoBaHue

10.1.1 TpeboBaHUA K TPAHCMOPTUPOBAHMIO B YacTW BO3AENCTBUSA MexaHu4veckux daktopos no FOCT 23216 1 knnmaTuyeckmx
dakTopoB BHelwHewn cpeabl No FOCT 15150 aomkHbI 6bITb yKasaHbl B JOKYMEHTaLMM Ha TpaHCOopMaTopbl KOHKPETHbLIX TUMOB.

Mpu TpaHCMOPTUPOBAHUM B TPAHCMOPTHLIX KOHTEWHepax TpaHcdopmaTopbl 6e3 MHAMBMAOYANbHON YNakoBKM OOSHKHbLI ObiTh
HaZEeXHO 3aKpenmneHbl M NPefoxXpaHeHbl OT MeXaHUYECKUX NMOBPEXOEHUIA.

[JlonyckaeTca TpaHCnopTUpoBaHWe TpaHCGOPMaTopoB B Npedenax OAHOro ropoda Ge3 ynakoBKM MpW YCNOBUM MPUHSATUS
HeoGX0AMMbIX Mep, UCKIToUaIoLWMX BO3MOXHOCTb UX NMOBPEXAEHNS.

10.2 XpaHeHue

10.2.1 TpeboBaHuns K xpaHeHu0 TpaHcOopMaToOpOB B 4acTW BO3AEWCTBUSA KNMMATMYECKMX (PaKTOPOB BHELUHEW cpeabl Mo
FOCT 15150 fgomkHbl ObITb Yka3aHbl B AOKYMEHTALMM Ha TPaHCHOPMaTOpbl KOHKPETHBIX TUMOB.

[a3oHanonHeHHble TpaHcopMaTopbl HANOMHSAT A0 YPOBHS, LOCTAaTOYHOrO ANS NOAAEPXKAHUS NMOMOXUTENBHOTO AABMNEHNS BO
BPEMS TPAHCMOPTUPOBKU.

11 YKA3AHUA MO SKCNNYATALIUN
Mpu BBOOE B aKCnMyaTauuioo, a TaKke B MpOLEcCe 3Kcniyataumn TpaHcdopmaTopoB criedyeT cobniogate TpebosaHus,

YCTaHOBIIEeHHble B [AOKYMEHTauunm Ha TpaHC(*)OpMaTOpr KOHKPETHbLIX TUMNOB. omn Tpe6OBaHMF| OOMKHbI  BbITb YKa3aHbl B
SKCI'IJ'IyaTaLI,VIOHHOVI AOKyMeHTauuu.

12 TFAPAHTUU N3ITOTOBUTENA

12.1 N3roToBUTENL rapaHTUPYET COOTBETCTBME TpaHCOPMaTOPOB TpeboBaHMAM HacToSALEeN JOKYMEHTaUMN Npu cobnogeHmm
YCNOBUI NPUMEHEHWS, IKCNyaTaunn, XpaHeHNst U TPaHCMOPTUPOBAHUS, YCTAHOBMNEHHbIX HACTOALWLUM CTaH4aPTOM.

rapaHTI/II;IHbIVI CpPOK 3KcnnyaTtauunm TpaHC(bOpMaTOpOB - NATb NeT C MOMeHTa BBOAa B 3Kcnyartauuto, HO He bonee naTn ¢
MOMOBUHOW fET CO AOHSA OTrpy3Ku Tpchd)opMaTopa C npeanpuATnA-n3rotoBmuTens.

12.2 [Onsa TpaHchopmaTopoB, MNpeaHasHayYeHHbIX AN 3KCMopTa, rapaHTWMHBLIA CPOK 3KCMyaTauuu ycTaHasnvBaeTcs B
COOTBETCTBUM C HOPMaMW, MPUHATLIMU B CTPaHe-M3rotosuTere.

MpunoxexHne A
(pekomeHpyemoe)

BblEOP HOMUHAIbHbIX MOLWHOCTEN AN TPAHC®OPMATOPOB PA3JIMYHbIX KITACCOB TOYHOCTU

HomuHanbHble MOLLHOCTK Anis TpchcbopmaTopOB pa3nnyHbIX KraccoB TOYHOCTH, BbI6VIpaeMbIe no 5.2, onpenendarT, ncxoga
M3 YCTaHOBJITEHHbIX NpeaenbHbIX 3Ha4YeHun I'IOFpeLIJHOCTeI7I Hanps>XeHna and 3Tux KrnaccoB TOYHOCTW.
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Ha pucydke A.1 npuBegeHbl pPeEKOMEHLYEMbIE XapaKTEPUCTUKM MPOLEHTHOMO W3MEHEHUA BTOPUYHOIO HanpsbKeHus
TpaHcdopmaTtopa, COOTBETCTBYHOLME KOIPPULMEHTY MOLLHOCTU BTOPUYHOM Harpysku 0,8 mpu akTUMBHO-MHOYKTMBHOW Harpyske
Tuna ll.
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f - NOrpeLHOCTb HaNpsAXXeHua, %; SI‘D:IH - HOMMHanbHas MOLLHOCTb AN4 BbICLLEro Knacca TodHocTH, B-A

PucyHok A.1
BepxHsis xapakTepucTvka COOTBETCTBYET MPUIMOXEHHOMY NEPBUYHOMY HanpspkeHuto 0,8 L . HWKHAA - HanpsbkeHuo 1,2

Lo - XapaKTEpUCTVKM NO3BOMSIOT ONpefensTh KOIMMULMEHTbI KPaTHOCTU HOMWHANbHLIX MOLLHOCTEN Ans Gonee HU3KMX

KrnaccoB TOYHOCTM MO BbiGPaHHOW HOMWHANbHOW MOLLHOCTU ANsi BbICLLIEro Knacca TOMHOCTW. XapakTepUCTUKM NpuBedeHbl Ans
TpaHcopmaTopa, MMELLErO BbICLUNIA Knacc TodHocTu 0,2.

BbI6op KpaTHOCTM HOMMHAIbHBIX MOLLHOCTEN AN KaccoB TOYHOCTM 1 1 3 gonyckaeTcs OCyWwecTBnsATb No pucyHky A.1 no
BblGpPaHHO HOMUHANBHOM MOLLHOCTM AN Knacca TouHocTn 0,5.

Knacc TouyHoctn 0,5 ons aaHHoro TpaHcdopmatopa - BbiCliMiA. KoadduuMeHTbl KpaTHOCTUM MOLLHOCTEN NPUBNU3NTENBHO
pasHbl 1,51 3,5.

BbiGOp MOLLHOCTEN OCYLLECTBAAIOT MO PUCYHKY A.1 Tak, Y4TOObl XapaKkTepucTuka MOrpeLlHoCTU TpaHcgopmatopa nvena obl
onpegeneHHbli 3anac, coctaensaowmn npumepHo 20% npenenbHoro 3Ha4YeHUs NOrpeLLHOCTU BTOPMYHOIO HanpshkeHnsa unn 5% c
y4eTOM pe3ynbraToB KIUMATUYECKUX WCMbITaHWA, NPOBEAEHHbIX MPW BEPXHEM W HUMXHEM 3HaydeHusx paboumx Temneparyp
okpyxatoLlen cpeagpl no FOCT 15150 n TOCT 15543.1.

Ha pucyHke A.1 npamoyronbHuk ABCD xapaktepusyeT npegenbHO [JOMycKaemyro 30HY MOrpeLlHOCTU  HanpsXeHus
TpaHcdopmaropa rnpu nameHeHMn BTopnyHon Harpysku ot 0,25 40 HOMUHANBHOTO 3HAYeHWUs.

MorpelHocTb HanpsxeHus § , %, onpenensioT no popmyne

KHEIH 'UE _Ul

J= o

100, (A1)

rae £y - HOMUHANbHBIA KO3MULIMEHT TpaHchopMaLmy;

Ul - 3Ha4YeHne NepBnYHOro HanpsXeHud, B;
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Ug - 3HayeHWe BTOPUYHOIO HamMpPsPKEHWsl, COOTBETCTBYIOLLEE MPUITOXKEHHOMY HanpsXXeHuo Ul Npy OaHHbIX YCIOBUSAX
namepeHus, B.

MpunoxeHune b
(cnpaBo4HoOe)

CTPYKTYPHBbIE NNIEKTPUYECKUE CXEMbI BKITFOYEHUA TPAHC®OPMATOPOB

CxeMbl BKIOYEHUS TPAHCHOPMAaTOPOB OOMKHbI COOTBETCTBOBATL N3006paxeHHbIM Ha pucyHkax Bb.1-6.10.

-
[

PucyHok B.1 - Cxema BKknto4eHMs ogHoasHbIX He3a3eMrsieMblX AByXOOMOTOYHbIX TPAHCHOPMAaTOPOB B TpexdasHbIX
3MNEKTPUYECKUX CETHX C N30NMPOBaAHHOW HENTparnbio 1 HanpsixeHnem 3-35 kB

d &
SLE
L

3 |

PucyHok B.2 - Cxema BkntoyeHus ogHodasHbIX 3a3eMnsieMblX U TpexdasHbIX 3a3eMnsieMblX ABYXOOMOTOYHbIX TpaHCchopMaTopoB
B TpexdasHbIX 3NEKTPUYECKNX CETAX C U30NMPOBAHHON HENTParnbo 1 HanpsbkeHnem 3-35 kB

;

1
!

PucyHok B.3 - CxeMa BkoueHns ogHodasHbIX 3a3eMnsaeMblX U TpexdasHbix 3a3eMnsieMblx ABYXOOMOTOUHbLIX TpaHC(OopMaTopoB
B TpexdasHbIX 3MEKTPUYECKNX CETAX C U30NMPOBAHHOM HENTParbo 1 HanpsbkeHnem 3-35 kB

-
e
i
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PucyHok B.4 - Cxema BkntoueHus TpexdasHbiX TPEXOOMOTOUHbIX TpaHCOpMaToOpOB B TpexdasHbIX ANEKTPUYECKUX CETAX C
N30MMpPOBaHHON HeWUTpanbto 1 HanpsikeHnem 3-35 kB

it

4 L
PucyHok B.5 - Cxema BkntoueHnst TpexdasHbix TPEXOOMOTOUYHbIX TpaHCHOPMaTOPOB B TPeXdasHbIX SMEKTPUYECKNX CETSX C
N30MMPOBaHHOWN HeWTpanbto 1 HanpsixeHnem 3-35 kB

i b
[
[

-

_

PucyHok B.6 - Cxema BkntoyeHnsi ogHodasHbIX 3a3eMnsaemMbix U TpexdasHbix 3a3emiissieMblX TPeXobMOTOYHbIX TpaHCOpMaToOpOoB C
OBYMSI OCHOBHbIMW BTOPUYHBLIMWU 0OMOTKaMu B TpexdasHbIX MNEKTPUHECKUX CETAX C U30MMPOBAHHOW HENTPAIbIO U HAaMNPSXXEHNEM
3-35 kB

§ b &
' SILE L€
e L

PucyHok B.7 - CxeMa BKNOYeHMs ogHOgasHbIX 3a3eMIisieMblX TPeXobMOTOUHbIX TPaHCHOPMAaTOpPOB C ABYMSI OCHOBHbLIMMU
BTOPUYHBbIMU 0OMOTKaMK B TpexdpasHbIX ANEKTPUYECKMX CETSAX C 3a3eMIIeHHON HelTpanbto U HanpsikeHnem 110 kB v Bbiwe
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PucyHok B.8 - Cxema BkntoueHus ogHodasHbIX 3a3eMnsieMblX TPEXOOMOTOUHbIX TPaHCOPMATOPOB B TpexdasHbIX ANeKTPUHECKNX
CETAX C U30NMPOBAHHOWN HEWTpanbto U HanpskeHnem 3-35 kB

q d &
—(EF
1y

PucyHok B.9 - Cxema BkntoueHns ogHodasHbIX 3a3eMnseMblX TPEXOBMOTOUHbIX TpaHC(OPMaTOPOB B TpexdasHbIX ANeKTPUIECKNX
CETAX C 3a3eMfieHHON HenTpanbto 1 HanpsbkeHnem 110 kB v Bbiwe

]
]

PucyHok B6.10 - Cxema BkntoyeHMs ogHOda3HbIX EMKOCTHbBIX TPAHCHOPMAaTOPOB HaMPsKEHUsT B TpeXAasHbIX ANeKTPUYECKNX CeTAX
C 3a3eMINeHHON HenTparbio 1 HanpsbkeHnem 110 kB u Bbiwe
[onyckaeTca 3a3eMnsaTb HenocpeacTBEHHO OAWH M3 FIMHENHbIX KOHLIOB BTOPMYHbLIX OBMOTOK BMECTO 3a3eMfieHUs HenTpanu
BTOPMUYHbIX OCHOBHbLIX 0BMOTOK TpaHCOpPMaTOPOB, COEAMHEHHbIX MO CXeMaM, N306paxeHHbIM Ha pucyHkax b.2, 5.4, 5.6-5.10. Ha
cxemax, nsobpaxeHHbIx Ha pucyHkax b.8-b.10, ponyckaetcs nioboe yepegoBaHve a3 BTOPUYHBLIX AOMNOMHUTENbHBIX 0BMOTOK,
COEAMHEHHbIX MO CXeMe Pa3OMKHYTbIA TPEYronbHUK.

Cxema BKNOYEHNs1 TPEXOOMOTOUHBIX TpaHCOpMaTopoB knacca HanpsbkeHns 110 kB, npegHasHadeHHbIX Anst paboTbl B CETsX
C U30NMPOBaAHHOW HEWTParbio, 4OMKHA COOTBETCTBOBATbL M300paXKeHHOM Ha pucyHke b.8.

BUBNTUOIPADUA
[1 PMI™ 29-2013 locypapctBeHHasa cuctema obecneyveHns eQUHCTBA U3MEPEHMN.
Metponorusa. OCHOBHblE TEPMUHbI 1 ONPEeAeneHnst
[2] IEC 60270(2000) High-voltage test techniques - Partial discharge measurements. - Third

edition, 2000-12 (M3K 60270-2000 MeToabl UCNbITAHUI BLICOKNM
HanpsXkeHneM. MamepeHnst YacTuuHbIX paspsaos)ll

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


http://docs.cntd.ru/
http://docs.cntd.ru/document/1200115154#7D20K3

[OCT 1983-2015 TpaHcdopmaTopbl HanpsikeHus. Obwme TexHuueckue ycnosus (c MNonpaskoi) CTtpanuua 46
FOCT om 23 utoHs 2016 2. Ne 1983-2015

1} B Poccuitckon ®eanepaumu aencteyet FOCT P 55191-2012.
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Vudopmanums npepocrasnena "MK "Tedect”
Ycnyru anekrponabopatopuy U NpoeKTHPOBaHMs 110 Bcelt Poccun

https://ik-gefest.ru
T'onoHoIt opuc: Mocksa, HaropHsiii mpoesp, gom 10, kopir. 2, cTp. 4., Ten. +7 (499) 703-47-65
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