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IIpenuciaosue

1 PA3PABOTAH OrtkpeiteiM  akmuioHepHbIM — o0mecTBoM OAO  «CBepasioBCKUN  3aBOJ
TpaHc(opMaTopoB TOKa»

BHECEH T'occrangaptom Poccuun

2 [IPUHSAT MexrocynapcTBeHHbIM COBETOM I10 CTaHAAPTU3ALMHU, METPOJIOTHH U CEPTUDHUKALIIH
(mpotoxon Ne 20 ot 1 HOs1Opst 2001 1.)

3a mpUHATHE MPOTOIIOCOBAIIH:

HaumenoBanue rocyaapcTBa

HaumenoBanue HalMOHAJIBHOI'O OpraHa 1o
CTaHJapTU3ANA

Azepbaiimkanckas PecrryOnmka
PecnyGnnka ApmeHus
Pecny6nuka benapycs
Pecny6imka Kazaxcran

Asroccrannapt

ApmMmroccranmgapT

Tl'occranmapt Peciy6nuku bemapycs
Tl'occranmapt Pecniy6nmkn Kazaxcran

Keipreizckas Pecny0inka Keipreizcrannapt

Pecniy6inka Monnosa MougoBactanaapt

Poccuiickas ®enepanyst I'occranpapr Poccun

PecniyOimka Tamkukuctan Tamxukcrangapt

TypkMmeHucTan I'maBroccmyx6a « TypkMeHCTaHIapTIIaphD»
PecniyOnnka Y30ekucran V3roccrannapt

YKpauHa l'occranpapTt YkpauHbl

3 Hacroammii cTaHAapT COOTBETCTBYET MEXKAyHApomHBIM cTaHmapram MOK 60044-2:1997
«M3mepurensrbie TparnchopmaTopsl. Yacts 2. UHAYKTHBHBIE TpaHC()OPMATOPHI HANPSHKEHUS» B YaCTH
3JIEKTPOMarHUTHLIX  TpaHchopmaropoB HampspkeHuss u  MOK  186—87  «TpanchopmaTopsl
HaNPSDKEHUS» B YaCTH €MKOCTHBIX TPaHC(OPMATOPOB HANIPSKEHUS

4 TloctanoBnenueM ['ocynapctBenHoro komutera Poccuiickoit denepanuu no cTaHIapTH3ALUUA U
MmeTposoruu ot 13 mapta 2002 r. Ne 91-cT MexxrocynaperBenssli crannapt I'OCT 1983—2001 BBenen
B JICHICTBHE HEMOCPEICTBEHHO B KaueCTBE TOCYJIAapCTBEHHOTO cTaHnapta Poccuiickoit @enepanuu c 1

suBapst 2003 r.

5 B3AMEH I'OCT 1983-89

1 ObnacTh NpUMeHeHUs!

Hacrosituuii craHiapt pactpoCTpaHseTcss Ha DIIEKTPOMArHUTHBIE U €MKOCTHbBIE TPaHC(HOPMATOPSI



HAMPSDKCHUs (Jajiee — TpaHCPOPMATOPHI), MPEIHAZHAYCHHBIC IJIsi MPUMECHEHHUS B DJICKTPHUYCCKHX
LensX nepeMeHHoro Toka yactotoi 50 win 60 ' ¢ HoMuHANBHBIMU HampsbkeHusmu ot 0,38 mo 750
KB BKJIIOUMTENBHO C LENBIO TMepeJadyl CUrHajla W3MEepUTENbHON HH(pOopManuy npudopaM U3MEpeHus,
3aLUTHI, ABTOMAaTHKH, CUTHAIN3ALUHI U YIIPABIICHMUS.

JlononauTtenbHble TpeOOBAaHUS K OTJEIBHBIM BHAM TPAaHC(HOPMATOPOB B CBSI3H CO CHELU(PHUKON HX
KOHCTPYKIMH  WJIM  Ha3Ha4eHWs  (HampuMep K  aHTHPE30HAHCHBIM  TpaHcdopMaTopam,
MpeJHAa3HAYCHHBIM JJIS YCTAaHOBKM B KOMIUIGKTHBIX pacIpenenuTenbHbix ycerpoiictBax (KPVY),
no(a3HO 3KPaHMPOBAHHBIX TOKOMPOBOJAX) YCTAHABIMBAIOT B CTAHAAPTaX, TEXHUYECKHX YCIOBHSAX,
JIOTOBOPAX WJIM KOHTPAKTaX (Jajee — CTaHAapTax) Ha TpaHC(HOpMATOPbl KOHKPETHBIX TUIIOB.

CranzapT He pacrpocTpaHseTcs Ha JabopaTopHbIe TpaHCHOPMATOPBHI.

2 HopMaTHBHBIE CCBUIKHU

B Hacrosimem cTanaapTe UCHOIb30BaHbl CCHUIKHM Ha CIIEAYIOIINE CTaHAAPTHI:

I'OCT 2.601—95 Enunas cucreMa KOHCTPYKTOPCKOM JOKYMEHTAlMM. OKCIITyaTallUOHHBIE
JIOKYMEHTEI

I'OCT 8.216—88 TocymapcTBeHHas cucTeMa  OOeCI€UCHHsS  E€IWHCTBA  HM3MEPCHUH.
Tpaucdopmarops! HanpsHKeHUs. MeToauKa MOBEPKU

I'OCT 12.2.007.0—75 Cucrtema ctaHZapTOB 0€30MacHOCTH TpyAa. V3memus SIeKTpOTeXHUIECKHE.
Oo6mue TpeboBaHus 0€30MaCHOCTH

I'OCT 12.2.007.3—75 Cucrema CcTaHIapTOB O€30MAaCHOCTH TpyJa. OJIEKTPOTEXHUYECKHUE
ycrpoiicTBa Ha Hanpsbkenue cBbiiie 1000 B. TpeboBanust 6e30macHoCTH

I'OCT 12.3.019—80 Cucrema craHmapToB Oe30macHOCTH TpyaAa. VcnbiTaHus W HM3MEpeHHs
anekrpuueckue. O01He TpedoBaHuS 0€30MaCHOCTH

IOCT 15.001—88" Cucrema pa3paGOTKM © TMOCTAHOBKH TNPOAYKIMH Ha MPOM3BOJICTBO.
[Ipoxykuust MPOU3BOACTBEHHO-TEXHUYECKOTO Ha3HAUCHHUS

D'B Poccnitckoit ®eneparmn aeiicreyer TOCT P 15.201—2000.

I'OCT 15.309—98 Cucrema pa3paboTKH U OCTaHOBKU MPOIYKLUH HA IPOU3BOJCTBO. VctibITanus
1 TIPHUEMKa BEITyCKaeMOoi mpoayKunuu. OCHOBHEIE MOJIOKCHUS

I'OCT 27.003—90 Hanexnocth B TexHuke. CocTaB W o0mIue mpaBmia 3adaHus TpeOOBAHUH IO
HA/ICKHOCTH

I'OCT 721—77 Cuctembl dJIEKTPOCHAOKEHHSI, CETH, ICTOYHHUKH, MPeoOpa3oBaTey U MPUEMHUKA
3JIeKTpHUYECKO# sHeprun. HoMmuHansHbIe HanpsokeHus ceoime 1000 B

I'OCT 1516.1—76 3nexrpoobopynoBaHne MEPEeMEHHOTO TOKa Ha HampsbkeHus oT 3 go 500 xB.
TpeboBaHUsI K AIEKTPHUECKON POUYHOCTH H30JISIIIUN

I'OCT 1516.2—97 DOnektpoobopyJOBaHWE W HJIEKTPOYCTAHOBKM MEPEMEHHOTO TOKa Ha
HarnpspkeHue 3 KB u Bbime. OO1iue MeTo bl HCIIBITAHUH SJIEKTPUUECKOI MPOYHOCTH H30JISLHN

I'OCT 1516.3—96 3OnekrpoobopynoBaHue MEPEMEHHOTO TOKAa Ha HampspkeHus oT 1 go 750 kB.
TpeOoBaHMs K IIEKTPHYECKOH IPOYHOCTH M30JISILIMN

I'OCT 3484.1—88 TpanchopMaTopbl CHIIOBBIEC. METOBI 3JCKTPOMATrHUTHBIX HCITBITAHHN

I'OCT 3484.2—88 Tpancdopmatopsl CHIIOBBIE. VIcIIBITaHHS Ha HarpeB

I'OCT 3484.5—88 Tpauchopmaropsl cuiioBsle. VcnpiTanns 6akoB Ha TePMETHIHOCTD

I'OCT 6581—75 Martepuanbl 3JICKTPOU3OJSIIMOHHBIC JKUAKAE. METONIbl JJISKTPUIECKUX
WCIBITAaHUN

I'OCT 8865—93 Cucrtembl snekTpuueckod m3omsaiuu. OIlleHKa HarpeBOCTOWKOCTH H
KiaccupuKaIus

I'OCT 9920—89 (M3DK 694—80, MOK 815—86) DnexkTpoycTaHOBKM MEPEMEHHOTO TOKa Ha
HanpsbkeHue ot 3 1o 750 kB. [lnuHa myTH yTeUKH BHEIIHEH H30MIA1UN

I'OCT 10434—S82 CoenuHeHHsT KOHTaKTHBIC odyekTpudyeckue. Krnaccubpukamus. OOmue
TEeXHUYECKHE TpeOOBaHNUS

I'OCT 13109—97 Onexrpuueckass dHeprua. COBMECTHMMOCTb TEXHMYECKHX  CPEJCTB
JNeKTpOMarHuTHass. HOpMBI KadecTBa JJIEKTPHUSCKOW JHEPTHH B CHCTEMax 3JIEKTPOCHAOXKECHUS
00IIIeTO HA3HAYEHUS

I'OCT 14192—96 MapkupoBKa rpy3oB

I'OCT 15150—69 Mamuubl, npuOOpsl W Jpyrue TexHH4Yeckue uzaenus. McrnonHeHus s
pa3sIUYHBIX ~KIMMaTHYECKHMX paioHoB. KaTeropmm, yClOBHS OKCIUTyaTallMH, XpaHEHUS U
TPaHCIIOPTUPOBAHUS B YACTH BO3JEHCTBHS KIMMATHYECKUX (PAKTOPOB BHEIIHEH CPeJibl

I'OCT 15543.1—89 Uzpenus snextporexHudeckue. OOmme TpeOOBaHMS B YaCTH CTOMKOCTH K



KJIMMAaTHYEeCKUM BHEITHHM BO3CHCTBYIONUM (pakTopam

I'OCT 16504—81 Cucrema rocyaapCTBEHHBIX HCHBITAaHUN NMPOAYKUWHU. VICTIBITAHUSA M KOHTPOJIb
KauyecTBa NpoAyKIH. OCHOBHBIE TEPMHUHBI M OIIPEAEIECHUS

I'OCT 16962.1—89 (MDK 68—2—1—74) MN3nenust sneKTpoTeXHUYECKHE. MeToIbl UCIBITAHUH
Ha yCTOWYMBOCTH K KJIMMAaTHYECKHM BHEITHUM BO3AEHCTBYIONIMM (haKTopam

I'OCT 16962.2—90 HW3menust »>1meKTpoTeXHHYecKHe. MeTOIpl HCIBITAHWH Ha CTOWKOCTH K
MEXaHNYECKIM BHEITHUM BO3ACHCTBYIONIMM (aKTopam

I'OCT 17516.1—90 Uznenus smekrporexHmueckue. OOmme TpeOOBaHMS B YaCTH CTOHKOCTH K
MEXaHHMYEeCKHM BHEIIHUM BO3JEHCTBYIOIUM (haKTOpam

I'OCT 18425—73 Tapa TpaHcopTHas HamoOJIHEHHas. MeTo NCIBITAHNS Ha YAap MPHU CBOOOIHOM
HaJCHUU

I'OCT 18685—73 TpancdopmMaTopsl TOKa U HanpshKeHHst. TepMUHBI U OTIpeielIeHUs

I'OCT 19880—74 DnexrpotexHuka. OCHOBHbIE OHATHS. TepMHUHBI U ONpeIeIeHUS

I'OCT 20074—83 DnexkTpooOOpyHOBaHHE W  DIEKTPOYCTAaHOBKH. Meronq  M3MepeHHs
XapaKTEePUCTHUK YaCTUYHBIX Pa3psi/ioB

I'OCT 20690—75 DOnekrpoobopyqoBaHHE IEPEMEHHOIO TOKa Ha HampsbkeHue 750 kB.
TpeOoBaHMS K AIEKTPHUECKON IPOYHOCTH H30JISIIIAN

I'OCT 21130—75 M3pmenus >MeKTPOTEXHUYECKHE. 3a)KUMBI 3a3eMJISIOIINE W 3HAKW 3a3E€MIICHUS.
Koncrpykuust u pazmepsl

I'OCT 22756—77 (MOK 722—86) TpanchopmaTopbl (CHIOBBIE M HANpsDKEHWS) M PEAKTOPHI.
Meto/1bl UCTIBITAHUM 3JIEKTPUYECKON MPOUYHOCTH U30JISILUN

I'OCT 23216—78 Wznenus d3IEKTPOTEXHUYECKHE. XpaHEHUE, TPAHCIOPTHUPOBAHUE, BpPEMEHHas
MPOTHUBOKOPPO3MOHHAS 3aIllKTa, yrakoBka. OO0Iue TpeOOBaHUSA M METO bl HCIIBITAHHIA

PMI" 29—99 TocynmapcTBeHHas cucTeMa OO0ECHEYECHHUs €IMHCTBa H3MEpeHuil. Metposorus.
OCHOBHBIE TEPMUHBI U ONIPEICTICHHS

3 Onpenenenust

TepMmuHBI, TPUMEHSIEMBIE B HACTOSINEM CTaHJApTe, U COOTBETCTBYIOIINE UM OIPEAEICHHSI — IO
I'OCT 3484.1,TOCT 16504, 'OCT 18685, 'OCT 19880, PMI" 29, a Taxxe ciegyromue:

3.1 anTupe3oHAaHCHBbIH TpaHchopmaTtop: TpanchopmaTop, yCTOHYMBO pabOTAIOMIUN MpH
HaJIMYUH B CETH (DeppOPE3OHAHCHBIX SBJICHUH.

3.2 Tpex¢asnasa rpynna ogHo¢asHbIX TpaHchopmatopoB: I'pymma u3 Tpex oOmHO(pA3HBIX
TpaHcopMaTopoB, yCTAaHOBJIEHHBIX Ha oOwIeld pame (IUIOIMIAAKE) U DIIEKTPHYECKH COEIMHEHHBIX
MEXK1y COOOH IO OIpeIeTICHHOM cXeMe.

3.3 HoMHUHANBHBIH K03 punmenT Hanpsikennsn: KoadduimeHrt, Ha KOTOpBIN clienyeT YMHOXKaTh
HOMHHAJIBHOE TIEPBUYHOE HAlpsDKeHHE, YTOOBI HAWTH MaKCHMalbHOE HaIpshKEHHE, NP KOTOPOM
TpaHc(opMaTop COOTBETCTBYET TPEOOBAHMSM I10 HArpeBy B TEUEHHE YCTAHOBICHHOTI'O BPEMEHH.

3.4 ucnbITanue A5 YTBep:KAeHHs] THHA: Bua rocyqapcTBEHHOIO METPOJIOTHYECKOTO KOHTPOJIS
BHOBB pa3pa0OTaHHOTO TpaHc(hopMaTopa, IPOBOAUMOTO B IEISAX 00ECIeUeHIs eIHCTBA H3MEPEHHIA,
YTBEpXKIEHHS THUMa TpaHcopmaropa ¥ 3aHECEHHS €ro B 1 OCyJapCTBEHHBIH pPEECTp CpEACTB
MU3MEpEHU.

3.5 HWcnbITAHWE HAa COOTBETCTBHE YTBEpP:KAGHHOMY THIY: Bujx rocynapcTBeHHOTO
METPOJIOTHYECKOTO KOHTPOJISI, NMPOBOJMMOIO IMEPUOJUYECKH B IIEIAX ONPEIEICHUS! COOTBETCTBUSA
BBIIYCKAaeMBIX U3 IPOU3BOJICTBA TPAHC(HOPMATOPOB YTBEPKICHHOMY THILY.

4 Knaccupuxanus

4.1 TpanchopMaTopsl MOAPA3AEISIOT 110 CIESAYIOIIUM OCHOBHBIM ITPU3HAKAM.

4.1.1 Ilo poxmy ycTaHOBKHM (KaTeropuu pasMelleHHs M KiIuMaTHdeckoMmy ucroiHeHuo) no [OCT
15150.

ITpn pasmemieHnn TpaHCHOPMATOPOB BHYTPH OOOJIOUEK KOMIUIEKTHBIX H3/AEIUN KaTeropuu
pa3MeIeHns JOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B Tabmmie 1.



Tabauya 1 — Kateropuu pa3meineHust TpancGopMaTopoB, YCTAHOBJIEHHBIX BHYTPH 000/104€K
KOMILJIEKTHBIX H31eInii

XapaKkTepucTHKa CPeibl BHYTPH 000JIOUKH Kareropus pasmemenus mo 'OCT 15150
1 2 3 4 5
1 Ta3zoBas cpema, HW30JIMpPOBAHHAs OT HAPYKHOTO - - 4 - -
BO3/yXa, MU KUJKas cpena
2 TaszoBasg cpena, He H30JUPOBaHHAs OT HAPYNKHOIO 2 2 umm 3 4 5 unn
BO3AyXa 2.1 5.1

4.1.2 Mo unciny ¢as.

4.1.3 Tlo HATMYMIO WIIM OTCYTCTBHIO 3a3eMJICHHS BBIBOAA X MEPBUYHON OOMOTKH.

4.1.4 Tlo npuHIHAITY NEHCTBUS.

4.1.5 Ilo unciy cryneHei Tpanchopmanuu.

4.1.6 Tlo HAMYMIO KOMIIEHCAIIMOHHOW OOMOTKH WJIM OOMOTKH JJIs1 KOHTPOJISI U30JISIIUH CETH.

4.1.7 1o Buay U30IIIUH.

4.1.8 1o 0cOOEHHOCTSIM KOHCTPYKTHBHOT'O UCIIOJIHEHHS.

OCHOBHBIE TIPHU3HAKU TPAHCPOPMATOPOB U UX 0003HAUESHHUS IPUBEACHBI B Tabnuuax 2 u 3.

4.2 TpexoOMOTOUHBIH TpaHCchHOPMATOP CIIENYET U3TOTOBISATH C ABYMsI BTOPUYHBIMH OOMOTKAaMHU:
OCHOBHOH U JIOMOJIHUTEIBHOM.

[To TpeboBaHMIO MOTPEOUTENS TOMYCKAETCSl M3TOTOBJIEHHE TPEXOOMOTOUHBIX TPAaHC(HOPMATOPOB C
JIBYMSI OCHOBHBIMH BTOPHYHBIMH OOMOTKaMH.

Tabauya 2

KoHCTpyKTHBHOE HCHIOTHEHHE TPaHC(HOPMATOPOB YcnoBHoe 0003HaUEHHE
3a3eMirgeMbIi
Hezazemnsemsrit
OnHoda3HbIi
Tpexdazubrit
DNeKTPOMarHUTHBIN
DNeKTPOMAarHUTHBIN KaCcKaHbIN
C eMKOCTHBIM JICJIUTENIEM
JIByx0OMOTOYHBIN
TpexoOMOTOUHBIH
Tpexda3Hblii ¢ AONMOTHUTEIEHBIMA OOMOTKAMHU JUIS KOHTPOJIS H30JISIIAN
cetn
TpexdazHblii ¢ KOMIIEHCAIIMOHHBIMA 0OMOTKAMHU
3aluIeHHOE UCITOJTHEHNE
Bopo3zamuieHHoe ncnojJHeHne
I'epmeTnyHOE UcnOTHEHNE
C BCTPOCHHBIM MPEAOXPAHUTETEM
AHTHpEe30HaHCHAsI KOHCTPYKIHUS

>owwes =| [ HB=| S0 w

Tabruya 3

Bu wzonsiuun YcnoBHOe 0003HaUCHUE
BoznymHo-OymaxHas
Jluras
3amurast ONTYMHBIM KOMITAYHIIOM
C dhapdopoBoii NOKPBIIIKON
Macnsnas
["azoBas

HZ 8RS0

5 OcHOBHBIE TapaMeTPhbl

5.1 TpaucdopmaropaM, mNpeAHA3HAYCHHBIM JJIsI U3MEPEHUs, CJIEQyeT MPHCBAaUBATh KJIACCHI
TOYHOCTH, BeIOMpaemsbie u3 psaa: 0,1; 0,2; 0,5; 1,0; 3,0.

TpancdopmaTopam, mpeIHa3HAYCHHBIM [UTS 3aI[UTHI
niu 6P.

), CJIIEAYET MPpUCBanuBaTh KJIACChl TOYHOCTH 3p




D 3I[CCI) 1 faJie€ rnoa CJIOBOM «3allluTay» IoApasyMEeBaACTCA 3aluTa, YIIpaBJICHUE, aBTOMAaTUKa, CUTHAJIU3allvsl.

TpanchopmaropaM NPHUCBAMBAIOT OJUH WM HECKOJBKO KJIACCOB TOYHOCTH B 3aBHCHMOCTH OT
HOMHUHAJIbHBIX MOILHOCTEW U HA3HAUYEHUS.

KoHkpeTHBIe KIIacChl TOYHOCTH CJEIyeT YCTaHABJIMBaTh B CTaHIApTaX Ha TpaHCHOPMATOPHI
KOHKPETHBIX THIIOB.

ITpumeuanne — Jlns TpexdasHbIX TPEXOOMOTOUHBIX TPaHC(HOPMATOPOB KIACChl TOYHOCTH YCTAHABIMBAIOT
TOJIBKO IUIi OCHOBHOM BTOpWYHOW OOMOTKH. sl OmHO(]A3HBIX TPEXOOMOTOUYHBIX TPaHC(HOPMATOPOB KIIACCH
TOYHOCTH YCTAQHABJIMBAIOT JJIsi OOCHX BTOPHYHBIX OOMOTOK, IIPUYEM JUISl JOMOJIHHTEIbHOH BTOPUYHOH OOMOTKH
KJIaCC TOYHOCTHU AOJKEeH ObITh 3, 3P wmiu 6P.

5.2 HomuHaIbHBIC MOIIHOCTH TPaHC(HOPMATOPOB IS JTFOOOTO KiTacca TOYHOCTH CIICAYET BHIOMPATh
u3 psga: 10; 15; 25; 30; 50; 75; 100; 150; 200; 300; 400; 500; 600; 800; 1000; 1200 B-A?. 3nauenus
HOMUHAJIBHBIX MOIIIHOCTEH Il HHU3IIMX KJIACCOB TOYHOCTH TPAHC(HOPMATOPOB OMNPEACISIIOT B
COOTBETCTBHU C le/IJ'IO)KeHI/IeM A

2) ITo cornacoBanuio C MOTPEOUTENEM [OIMYCKAETCS H3TOTOBICHHE TPAHC(HOPMATOPOB C HOMHHAIBHBIMH
morHocTaMH 20 u 45 B-A.

KoHkpeTHbIe 3HaU€HHs HOMHHAIBHBIX MOIIHOCTEH Ul BCEX KJIACCOB TOYHOCTH YCTaHABIIMBAIOT B
CTaHAapTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

5.3 TlpenenpHBIE MOIIHOCTH TpaHC(HOPMATOPOB CieAyeT BeIOMpaTh u3 psama: 160; 250; 400; 630;
1000; 1600; 2000; 2500 B-A.

KoHkpeTHBIE 3HaueHHs TpENEeNbHBIX MOIIHOCTEH CllefyeT YCTAaHAaBIMBaTh B CTaHAApTaX Ha
TpaHc(opMaTopsl KOHKPETHBIX TUIIOB.

5.4 3a HOMUHAIFHBIE U TIPEICTBHBIC MOIIHOCTH TPEXOOMOTOYHBIX TPAaHC(POPMATOPOB MPUHUMAIOT
CyMMapHbI€ MOIIHOCTH OCHOBHOH U IOTIOJTHUTEILHON BTOPUIHBIX OOMOTOK.

IIpu Harpyske omgHO(ha3HOTO TPEeXOOMOTOYHOrO TpaHChoOpMaTopa 10 HPEACTHHOH MOIIHOCTH,
OCHOBHasi BTOpHYHasi 0OMOTKa J0JDKHA OBbITh Harpy’keHa JI0 MOIIHOCTH, PaBHOM Pa3HOCTH MpeeIbHON
MOIITHOCTH ¥ HOMHHAJIHHON MOIIHOCTH JIOTIOJIHUTEIBHON BTOPUYHO OOMOTKH.

Jns tpexdasHbpix TpaHCHOPMATOPOB 32 HOMHHAIBHBIC M TPEICIBHBIC MOIIHOCTH PUHHMAIOT
TpexdazHble MOIITHOCTH.

Jist TpexoOMOTOYHBIX TpaHC(HOPMATOPOB C BKJIIOYEHHBIMHM Harpy3kaMd Ha 00E€HMX BTOPHYHBIX
00MOTKax, paboTalOMMX OJHOBPEMEHHO, pacIpellelIeHHe MOIIHOCTH HAarpy3Kd MEXIy OOMOTKaMH
CJIe/lyeT YCTaHaBIMBATh B CTAHAAPTaX Ha TPAHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

5.5 HomuHanbHBIE HANpSHKCHHS NEPBUYHBIX OOMOTOK OAHO(A3HBIX TPaHCHOPMATOPOB,
BKITIOYaeMBIX Mexny (azamu, u Tpex(a3HbIX TpaHcPopmaTopoB Ha Hampspkerue a0 1000 B momkHb
651TH 380 m 660 B.

HoMuHaibHbIe HANPSHKEHUS MIEPBHYHBIX 0OMOTOK TpaHC(OPMATOPOB Ha HampspkeHue 6osee 1000
B 10mKHBI COOTBETCTBOBATh YKa3aHHBIM B Tabmuue 4.

3HaueHHs HaIIPSHKEHUsI CIIEAYET YKa3blBaTh B CTaHAApTax HA TPaHCHOPMATOPHl KOHKPETHBIX THUIIOB.

Tabauya 4

B kmiioBonsTax

Kiacc HoMuHanpHOe HalpsbkeHUe NepBUYHON 00MOTKY UL TpaHC(OPMAaTOPOB
HANPSDKEHUS 110 | oTHO(A3HEIX He3a3eMIISIEMBIX, 07HO(Da3HBIX 3a3eMIIAEMBbIX, Tpexda3HbIX
I'OCT 1516.1 u | BrimrouaeMbIx Mexy (hasamu BKJIIOYAaeMBbIX MeXIy (azoi u

I'OCT 1516.3 3eMIIeH

3 3 3 3
‘5

3 3,15" 33 —
‘5

6 6 6 6
‘5

6 6 6.6 6,6"
'

10 10 10 10
/5




10 10,5 105/ 10,5
10 1" " 11,0"
15 13,8" B33 —
15 15 15/\/5 _
15 15,75" 1575 2D —
20 18" 18/\/5 _
20 20" 20/\/51) o
24 — 24/@ —
27 - 27/ﬁ —
35 35 /5 35
110 _ 110/\/5 _
150 — 150/\/5 _
220 — 220/\/3 _
330 — 330/ﬁ _
500 — soo/ﬁ _
750 — 750/@ _

Y Tomsko amst TparchOpMATOPOB, PHCOCIMHACMBIX HEMOCPSACTBCHHO K MIMHAM TCHEPATOPHOrO HAMPSKCHIS

1575
3

" 20
OJICKTPUYECKUX CTAHIWHW WA K BBIBOJAM T'€HEPATOPOB; n /«/3 TAaKXXE JIs COOCTBEHHBIX HYX[

TOJICTaHITUH.

5.6 HomwuHanbHBIC HANPSKCHUS OCHOBHBIX BTOPHYHBIX OOMOTOK JOJDKHBI ObITh 100 B mis

omHO(a3HEIX TpaHCHOPMATOPOB, BKIIFOYAEMBIX HA HAINPsDKEHHE MEXKOY (a3amu, H 100, NG B — mna

0[[H0(1)83HLIX TpaHC(bOpMaTOpOB, BKIIIOYAa€MbIX Ha HaAMpPsAKECHUE MEKIY (1)8.30171 n SeMﬂeﬁ; JJI

TpaHc(opMaTopoB, MpeAHa3HAYEHHBIX Ul SKCIOpTa, — COOTBETCTBEHHO 110 mm 10y NG B, 120 nnu

120
/5 B

IMpumeuanne — TIlo TpeOoBaHMIO MOTPEOHUTENS JOMYCKACTCS H3TOTABIMBaTh TpaHCHOPMATOPHI ¢

HaIpsHKEHHEM OCHOBHBIX BTOPUYHBIX 00MOTOK 200 min 200, NG B, 220 unu 220, NG B.

5.7 HomuHaNbHBIC HAPSDKEHUS TOTIOTHUTEIHHBIX BTOPHYHBIX O0OMOTOK JIOJKHEI OBITH!
100 B — gt omHO(A3HBIX TPaHCPOPMATOPOB, PAOOTAIOIINX B CETAX C 3a3€MJICHHOW HEUTPAIIBIO;
1%, B — mms omHodasHBIX TpaHC(OPMATOPOB, PAOOTAIONIMX B CETAX C W30IMPOBAHHOM
HEUTPAIIBIO;
110
JUTs TpaHcHOpMaTOPOB, MPEHA3HAYCHHBIX I SKCIOPTa, — CcooTBeTcTBeHHO 110 mimu /3 B, 120
wm '/, B

[Mpumeuanne — TIlo TpeOoBaHMIO MOTPEOHTENS [OMyCKAETCS M3TOTABIMBATH TpaHCHOPMATOPHL C
HaIpsDKEHHEM JIOTIOJTHATEIbHBIX BTOPHYHBIX 0OMOTOK COOTBETCTBEHHO 200 min 200/ B, 220 wmn *% B.

5.8 HoMuHanpHOE BTOPUYHOE HaIpshKeHUE Tpex(asHbIX TpaHchopmaTopoB nomkHO ObiTh 100 B, a
JUIsl TpaHC(OPMATOPOB, TIpeTHa3HAYEeHHBIX JUIs aKkcropta, — 110 B.

5.9 HomuHanpHas 9acToTa HANPsDKEHUS MUTAIONIe cetn qoibkHa ObITh 50 mmm 60 I'm. Kavectso
Hanpsbkerus — o 'OCT 13109.

5.10 Cxembl W TpyHNbl COEIWHEHHWH IEPBHYHBIX M BTOPHYHBIX OOMOTOK TpaHC(OpPMaTopoB
JIOJDKHBI COOTBETCTBOBATH YKa3aHHBIM B TaOmmmax 5—12.



TpuMeuanne — B TexHUYECKOil J0OKyMEHTALMU 10MyCKAIOTes 0Go3Hayenus: Y smecto T, V, Bmecto [, V
Bmecto V u ZBmecro Z.

Tabnuya 5 — CxeMbl M TIpPynInbl COeAMHEHHMI OOMOTOK OAHOG(A3HBIX ABYXOOMOTOYHBIX
TpaHcpopMaTopoB
Cxema coequHeHust 0OMoTKH | JImarpamma BektopoB DJIC o6MoTKH | Y ciioBHOE 0003HAYCHUE
NEepPBUYHOMN BTOPUYHOM MIePBUYHOMN BTOPUYHOM
A X a X A a 1/1-0
X X
Tabnuya 6 — CxeMbl W TPyNmbl COeIUHEHHH OOMOTOK OJHO(AZHBIX TPEXOOMOTOYHBIX

TpaHc¢opMaTOpoB ¢ IByMs OCHOBHBIMHM BTOPUYHBIMH 00MOTKAMHU

Cxema coeiHeHUs] OOMOTKH Junarpamma BexropoB DJIC oOMoTkn | YcrmoBHOe
TIEPBUYHON | BTOPUYHOW | BTOPUYHOH |TEPBUYHON | BTOPHYHON | BTOPHYHOU | 00O3HAUECHHE
OCHOBHOM 1 | ocHOBHO 2 OCHOBHOMH 1 | ocHOBHOI1 2
A X a X4 & X A a, a 1/1/1-0-0
X X1 X
Tabnuya 7 — CxXeMbl M TPYNNbI COeTHHEHHH OOMOTOK OAHO(A3HBIX TPEXOOMOTOYHBIX

TpaHc(OpPMATOPOB ¢ OCHOBHOM M JONOJHUTEILHOH BTOPHYHBIMU 00MOTKAMM

Cxema COeTMHEHUS OOMOTKH Junarpamma BexTopoB DJIC 0OMOTKH VYcaoBuoe
HNEPBUYHOH | BTOPUYHOU BTOPUYHOM MIEPBUYHOM | BTOPUIHON BTOPUYHOU 0003HaueHNE
OCHOBHOH | JOMOJIHUTEIBHON OCHOBHOM | JOMOJIHUTENBLHOM
A X a x a;, X A a a, 1/1/1-0-0

E | X x X,
Tabnuya 8 — CxeMbl W TpPyNNbl cOeJMHeHHH 0OMOTOK TpeX(a3HbIX JABYXOOMOTOYHBIX
TpaHcpopMaTopoB
Cxema COeTMHEHUS] OOMOTKH Jnarpamma BektopoB DJIC 00OMOTKH VYcaoBHoe
NepPBUYHON BTOPUYHOM MEePBUYHOM BTOPUYHOM o0o03HaueHNe
0 ABC
oab ¢ B b ~ /Y' 0
‘ : : : A c a c
XY Z X y zZ




o a b ¢
383§ o B b Y/ ¥-0
A G a
Xy Z X y z
X A BC o ap ¢ A\/C a\/, V/V -0
8 b
Tabnuya 9 — CxeMbl W TPyNNbl cOeTHHEHHH 00MOTOK Tpex(}a3HbIX ABYXOOMOTOYHBIX

Tpanc(opMaTOPOB ¢ NMOJIOKNTEILHON KOMIeHcaNueii" yrioBoii orpemsocT

CxeMa coenrHeHNs] 0OMOTKH

Junarpamma BekropoB DJIC 0OMOTKH

YcnoBHoe 0603HaUEHHE

NIEPBUYHOU BTOPUYHOU TIEPBUYHOU BTOPUYHOM
ABC o abe B b
c, Z/¥-0
A
A
a c
B, c
x y z

Y Monoxutenpuas KOMIIEHCAIHSA YIIOBOH MOrPEUIHOCTH TPAHC(HOPMATOPA — IOBOPOT BEKTOPA MEPBUUHOTO
(a3HOrO HANPSDKEHUS] OTHOCHTENBHO BEKTOpa BTOPUYHOTO (DAa3HOTO HAIMpPSOKEHMS 11O HANpPABICHHIO JBIDKCHUS

YacOBOH CTPEJIKU HAa HEKOTOPBINA yToJl.

Tabnuya 10 — Cxema M rpynmna coeluHeHHH 00MOTOK Tpex(a3HbIX ABYXOOMOTOYHBIX
TpaHcOPMATOPOB € OTPHLATEILHOI KOMIIEHCAIMeli") YII0BOii 0TI PeNIHOCTH
CxeMa coeJIMHeHUs] 0OMOTKH Juarpamma BextopoB D/IC 0OMOTKH VYcnosHoe
HEePBUYHON BTOPUYHOU MIePBUYHOMN BTOPUYHOM 0003HaueHNE
A B C oa bec B b 7 / ¥-0
A
¢y
c
By a c

x|yl

x y Z A
X1l Yal Z4




1 .

) OTpuuaTenbHas KOMICHCALHS YIIOBOIl MOTPELIHOCTH TPAHCHOPMATOPA — TIOBOPOT BEKTOPA MEPBUYHOTO
(ha3HOTO HAIPSHKEHUS] OTHOCUTEIIBHO BEKTOPA BTOPUIHOTO (PA3HOTO HAIPSDKEHHS IPOTHB HAMPABIICHUS JIBIKCHUSI
YacOBOU CTPEJIKU HA HEKOTOPBIH yroJl.



Tabnuya 11 — CxeMbl M TPYNIbI COeTUHEHUIT 00MOTOK TpeX()a3HBIX TPEXOGMOTOYHBIX TPAHC(HOPMATOPOB € OCHOBHOI U IONOJHUTEIbHOI BTOPHYHBIMU 00MOTKAMHU

Cxema coeTUHEHUS Junarpamma BexTopoB 3IC 06MOTKH 3ampIKaemas YcnosHoe
00MOTKH MepBUYHOI BTOPUYHOM BTOPUYHON JONOIHUTEJIEHON ¢aza 00o3HaYeHne
[IEPBUYHOMN BTOPUYHOM BTOPUYHOU OCHOBHOHM | IpU HOpMaJIbHOM IIpY 3aMBIKaHUH (Pa3bl Ha 3EMITIO B
OCHOBHOHM | JIOTIOJIHUTEIBHOU paboTe CHCTEMBI | CHCTEME C M30JIHPOBAHHON HEHTPAIbIO
h ¢ |2 X b a
cABC |28 n A B Xy . ¥/ /-0
aﬂ ’ A
Xn
b
a
A Cla ¢ B
XY £ Xy Z
an
&
C
*n
XABC|oahe a Nl oA C a c Xy V/V/rl'O
V \/ B
X a'q a
B b A A
n
N\ x
gl
C




Tabnuya 12 — CxeMbl W Tpynnbl coefMHeHHIl 00MOTOK Tpex¢a3HbIX TPeX0OMOTOYHBIX
TpaHcPOPMATOPOB € ABYMS OCHOBHBIMH BTOPHYHBIMH 00MOTKAMHU

Cxema COeTMHEHUS] OOMOTKH Jnarpamma BekropoB DJIC oOMoTku | YcioBHOE
HEpBUYHOM BTOPUYHOU BTOPUYHOIl | MEPBHUYHOI | BTOPHYHOM | BTOpHYHO# | 0003HaYeHHE
OCHOBHOM | OCHOBHOI1 2 OCHOBHOM ||0CHOBHO# 2
6 AEBC oy & By o o0y 8 by G2 B b ba
! ¥/ ¥/ Y00
A C 31 ci EZ Cz
Xy Zz X1y121 xzyzzz

5.11 YcnoBHoe o0o3HaUeHHE TpaHCchopMaTopa

X H X X X X- X X XX
|_ KnumaTndeckoe UCIOTHEHHE U KaTeTOpHs

pasmemenus no 'OCT 15150
Kateropus B 3aBUCMMOCTH OT AJIMHBI IyTH
yreuku BHemHed uzosanuu no FOCT 9920
Kracc nHanpsoxeHus: IepBUYHOM 00MOTKH
UL OCHOBHOT'O THITOWCIIOJIHEHNS, KB
Jlpyrue KOHCTpYKTHBHBIE
NpU3HAKH
Bun
U30JISIIUH
KoHCTpyKTHBHBIN NpU3HAK,
XapaKTepU3yIOUUH IIPHHIHIT IeHCTBUS
KoHCTpyKTHUBHBIN NpU3HAK,
XapakTepu3youui 9ucio ¢as
IleneBoe Ha3HaueHUE
(Tpancdopmarop HanpsHKEHUS)
3azemiseMblil
TpaHchopMaTop

[Ipumeuanus

1 B crangmaprax Ha TpaHc(OPMAaToOpbl KOHKPETHBIX THIOB B OOO3HAUEHUH MHOMYCKACTCS MPUMEHATH
JOTIOJTHUTEIBHBIC WIIM UCKITIOYaTh OTJETbHBIC JAHHEIE.

2 JleBast OykBeHHast 4acTh 0003HAUEHHS PEICTABISIECT CEPHIO, COBOKYITHOCTh OYKBEHHON U IU(POBON YacTei
— THIL

3 Ins tpancgopmaropos Hipke 1000 B BMecTo Kitacca HaUpsDKEHUS yKa3bIBAlOT HOMHMHAJIBHOE HAIPSDKCHHE
HEePBUYHON OOMOTKH B KHIIOBOJIBTAX.

[Mpumep ycnoBHOTO 0003HAa4YeHUsI TpaHcopMmaTropa HANpPsDKEHUS 3a3eMiIsieMoro, oaHo(hazHOro,
ANIEKTPOMArHUTHOTO, C JINTOH M30JISIKEH, CO BCTPOSHHBIM ITPEA0XpaHUTeNeM, Kilacca HarpshkeHus 10
kB, knmuMmatuyeckoro ucnonnenus T, kateropuu pazmenienus 3 mo 'OCT 15150

3HOJIII - 1073

To ke, aHTHPE30HAHCHOW KOHCTPYKIIMHM, MACIITHOTO TpeX(}a3HOro ¢ JOTONHUTCIHHBIMHU
00MOTKaMH TSI KOHTPOJISI U30JIAINH CeTH, Kilacca HanpspkeHus 10 kB, KMTMMaTu4eckoro UCIOTHEHUS
¥V, xareropun pasmeniernus 2 o 'OCT 15150

HAMH - 10Y2

6 Texnuueckue TpedOBaHUSA

6.1 TpanchopmaTopsl CIIEAyeT H3TOTOBISATH B COOTBETCTBHH C TPEOOBAHUSMH HACTOSIIETO
CTaHIapTa, CTAHAAPTOB Ha TpaHCHOPMATOPHI KOHKPETHBIX THIIOB II0 PAa0OYMM YepTEkKaM,




YTBEPIK/IEHHBIM B YCTAaHOBJICHHOM MOPSIKE.

6.2 B TpexoOMoTOUHOM TpaHC(hOpMATOpe OCHOBHAS BTOpPHYHAs OOMOTKA MpeaHAa3HAYCHA IS
MUTAaHUS W3MEPHUTENBHBIX TPHOOPOB M IETeil 3alMTHBIX YCTPOMCTB, JIOTIOJHHTENbHAS BTOPUYHAS
00MOTKa — ISl IUTaHUS LeNel 3alUTHBIX YCTPOHCTB M KOHTPOJIST H30JISIIIHH CETH.

6.3 OnHodasuple TpaHC(HOPMATOPHI JOJDKHBI OBITH PACCUUTAHBI Uil pabOTHl B DIEKTPHUYECKUX
cxeMax cornacHo pucyHkaMm b.1, 5.2, 5.6 — b.10 npunoxenns b.

6.4 B Tpexda3HBIX TpeXOOMOTOYHBIX TpaHC(HOPMATOPax, BKIIOYEHHBIX IO CXEME COTJACHO
pucynky b.4, u omHO(]a3HBIX TPeXOOMOTOUHBIX TpaHCc(OpMaTOpax, BKIFOYCHHBIX TI0 CXEME COTIIACHO
pucynky b.8 mpunmoxenuss b, HanpsokeHMe Ha BBOJAaX pa3sOMKHYTOIO TPEYrojbHUKA IpPHU
CUMMETPUYHOM HOMHHAIBHOM NEPBUYHOM (ha3HOM HAIPSHKEHUH HE JIOJKHO MPEBBIIATh 3 B.

6.5 K kaxmoll MOMOJHUTENHLHON BTOPUYHON OOMOTKE TPYHIBI OAHO(DA3HBIX TPEXOOMOTOUHBIX
TpaHc(opMaTopoB, COETUHEHHBIX 10 CXeMaM, H300paXkeHHbIM Ha pucyHkax b.9 m B.10 npunoxxenus
b, nomyckaetcs moaxirouaTh pasHele HArpy3ku S, (PUCYHOK 1).

CymMa MoIHoCTH (a3HOi Harpysku S, u oOIIel Harpy3KH pasoOMKHYTOTO TPEYTOJIbHHKA S, MpH
pPaBEeHCTBE COS ( HE MOO/DKHA IIPEBBIIATH MOIIHOCTH [JOIOJHHUTENIGHOH BTOPHYHOH OOMOTKH
Tpancdopmaropa Sy, (32 pacyeTHyI0 CXeMy NpPHHUMAaeTcs JByX(a3HOe KOPOTKOE 3aMbIKaHHE Ha
3EMITIO)

S5 + 85 < Son (1)

Pucynoxk 1

6.6 Tpexdasnbie TpaHchopMaTopsl, a Takke TpexdasHbie TpyHIbl 01HO(GA3HBIX TPAaHCHOPMATOPOB,
IpeJHa3HaYeHHbIE JUIA KOHTPOJII M3O/SIIMM B CETAX C H30JIMPOBAHHON HEWTpaiblo, JOJIKHBI
BBIZICPXKUBATh He MeHee 8 u ofgHO(a3HbIe 3aMbIKaHHs CETH HAa 3eMIII0 MPH HauOOJbIIeM pabouem
HanpsbkeHuu, coorsercTByomem ['OCT 721.

Opnnodazuble TpaHchOpMaTOPHI TOJDKHBI BBIAEPKUBATH HAIPSHKEHHST B COOTBETCTBHU C TaOIHMLEH
13.

Tabnuya 13
Homunaneheiii | [IpoiomxuTenbHOCT Crioco0 BKITIFOYCHUS IEPBUYHON OOMOTKH U YCIOBHS
ko3 durmeHT BKJIFOUCHHUS 3a3eMJICHHS] CHCTEMBI
HaNpsDKEeHHS
1,2 Heorpanwduennas |Mexay ¢azamu mro0oii cetn. MexIy HEUTpalnbHON TOYKOH
TparchopMaTopa U 3eMiIei B 000 ceTn
1,5 30c Mexny (ha3oii u 3emiieit B cucteMe ¢ 3pQEeKTHBHO 3a3eMIICHHOM
HEUTPAJIBIO
1,9 30c Mexny ¢aszoii u 3emseii B cucreme ¢ Hed((PEKTHBHO

3a3€MJICHHON HEWUTpallbl0 C aBTOMAaTHYECKHUM OTKIIOYEHHEM
MIPH 3aMBbIKAHUU HA 3eMITEO

1,9 8y Mexnay ¢az3oifi u 3emiieii B cHCTEeME C H3OJHMPOBAHHOM
HeHTpasbio 6e3 aBTOMATUIECKOTO OTKIFOUCHIS TIPH 3aMBIKAaHUN
HA 3eMIII0 WIK B pPE30HAHCHO-3a3¢MJICHHOW cHcTeMe 0e3
aBTOMATHUYECKOT0 OTKITFOUEHHUSI TP 3aMbIKAaHUH HA 3EMITIO

6.7 HanpsbxeHns1 Ha BBOJAaX Pa3OMKHYTOTO TPEYTOJIbHUKA JOTIOTHUTENBHBIX BTOPUYHBIX 0OMOTOK
TPEXOOMOTOYHBIX TpaHchopMaTopoB HOWKHO ObITe oT 90 mo 110 B mpm mpminokeHHOM K HEM
CUMMETPHYHOM  JIMHEWHOM  HAIpsDKEHHH, COOTBETCTBYIOIIEM HOMHHAJIBHOMY  II€PBHYHOMY
HAaIPSDKEHUIO, ¥ IOCTISAYIONIeM 3aMbIKaHIH OAHOH n3 (a3 Ha 3eMIIIo.



IMpumeuanne — VYka3zaHHBIC 3HAUCHUS HANpPSDKEHUH OTHOCATCA K TpaHc(opMmaTopaM € HOMHHAIBHBIM
BTOpMYHBIM HanpspxeHueM 100 B. st tpanchopMaTopoB ¢ HOMUHAIBHBIM BTOPHIHBIM HanpspkerueM 110 u 200
B 3HauyeHus HaNpsDKEHUH CllelyeT yKa3plBaTh B CTaHIApTaX Ha 3TH TPAHC(HOPMATOPHL.

6.8 TpeGoBaHusI M0 YCTOHYNBOCTH K BHCIIHUM BO3/elCTBHSIM OKPY:KalolIei cpeabl

6.8.1 TpancdhopMaTopsl ClieAyeT U3rOTaBIUBATh B KIIMMaTHndeckux ucnoiaHeHusx no FOCT 15150
u I'OCT 15543.1. Kareropus pazmemmenuss — o 'OCT 15150.

Bua kIMMaTH4YeCcKOro UCTIONHEHHS U KaTErOpHUI0 pa3MelleH s ClIeyeT YKa3blBaTh B CTaHAAPTaX Ha
TpaHc(opMaTopsl KOHKPETHBIX THITOB.

[t tparcdopmaropoB kateropuu pasmerneHus 4 mo 'OCT 15150 knmumaTHyeckoe NCTIOTHEHHE —
VXJ14 v O4.

TpeOoBaHUs B 4aCTH CTOWKOCTH K KIMMAaTHYECKAM BHEIIHUM BO3AEHCTBYIONIMM (haKTopam — II0
I'OCT 15543.1.

6.8.2 TparchopMmaTopsl JODKHBI OBITH TpeIHA3HAYCHBI UIA paboTel Ha BhIicoTe Mo 1000 M Hax
YpOBHEM MOps, 32 UCKIIIOUCHHEM TpaHc(hopMaTOpoB Ha HOMUHANBHOE HampspkeHue 750 kB, xotopeie
JIOJDKHBI OBITh TIPeIHA3HAYEHBI T paOboThl Ha BhicoTe 110 500 M.

JlomyckaeTcsi MO COIIacOBAaHMIO MEXIy IIOTpEOUTENeM M M3TOTOBUTENEM M3TOTaBIMBATH
TpaHcdopmaropsl 11t paboThl Ha BeicoTe cBbiie 1000 M.

6.8.3 YCcToiunBOCTh TPaHC(HOPMATOPOB K BO3JCHCTBUIO MEXaHUYECKUX (DaKTOPOB BHEIIHEH CPEIIbI
— mo T'OCT 17516.1. I'pynnty mexanuyeckoro ucnoiHeHust mo 'OCT 17516.1 ycraHaBnuBaioT B
CTaHAapTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

Tpanchopmaropbl KaTeropuu pasmelieHus | JOIKHBI OBITh pacCUMTaHbl HAa CYMMapHYIO
MEXaHHYECKYIO Harpy3Ky oT BeTpa CKopocThio 40 M/c, ToJojena ¢ TONIIMHON CTeHKH Jbaa 20 MM U OT
TSDKEHHS IPOBOJIOB HE MCHEE!

500 H (50 xrc) — s TpaHcOpMaTOpOB Ha HOMHHAIBHOE HApsDKeHKE 10 35 KB BKIIIOYHTENEHO;

1000 H (100 xrc) — s TpancgopMaTopoB Ha HOMHHAIbHOE HanpspkeHue oT 110 mo 220 kB;

1500 H (150 xrc) — s tpancopmaTopoB Ha HOMHHANBHOE HanpsbkeHue 330 kB u BeIte.

6.8.4 Pabouee nosokeHne TpaHC(HOPMATOPOB B MIPOCTPAHCTBE IOJDKHO OBITh YKa3aHO B CTAHIAPTaX
Ha TpaHc(OpMaTOPHI KOHKPETHBIX THIIOB.

6.9 TpeGoBaHusl K KOHCTPYKIHUH

6.9.1 BBOJIBI M KOHTAKTHBIE BHIBOJIEI

6.9.1.1 PacrnonoxeHne BBOJOB MAacIiISTHBIX TPaHC(HOPMATOPOB W KOHTAKTHBIX BBIBOJIOB CYXHX
TpaHc(opMaTopoB ceyeT yKa3bIBaTh B CTaHAAPTaX Ha TpaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

6.9.1.2 KoHTakTHBIE BEIBOIHI ciieayeT BRIMOMHATE 10 [OCT 10434.

6.9.1.3 YV TpaHC)OpPMATOPOB C MEPBHYHBIM HampsDKeHHEM 35 KB u BbIe BBOABI BTOPHYHBIX
OOMOTOK ¥ 3a3eMiII€Mble BBOABI NEPBUYHONH OOMOTKH JOJDKHBI OBITH C KOHTAKTHBIM PE3hOOBHIM
COeIMHEHUEM MaMeTpoM He MeHee MO6.

6.9.1.4 YV tpanchopmartopoB kateropuu pazmeinerus 1 mo 'OCT 15150 anuHa myTH yTedkH
BHemHel u3omsauu 1o ['OCT 9920 momxHa OBITH yCTaHOBIEHA B CTaHAApTax Ha TpaHCHOPMATOPHI
KOHKPETHBIX THIIOB.

VY tpancdopmaropo kareropuii pasmenierus 2 U 5 mo 'OCT 15150 qyuHa myTH yTeUKd BHEIIHEH
M30JSIIMM C YYETOM BBINAACHUS POCHI M HHes JOJDKHA OBITh yCTaHOBJICHa B CTaHIapTax Ha
TpaHcdopMaTopsl KOHKPETHBIX TUIIOB.

6.9.1.5 Ilmockuii KOHTAKTHBIH 3aXMM BBOJA TIIEPBUYHOTO HANpPsDKEHUS TpaHcdopmaropa,
MIpeAHA3HAYCHHBIN IJIS1 COGAMHEHUs C IMIMHAMH 3KPaHUPOBAHHOTO TOKOIIPOBOAA, JOJDKEH IO3BOJISTH
peTyIMpOBaHKE €T0 BBHICOTHI IO OTHOIICHHMIO K BBOAY HE MeHee 10 M.

6.9.1.6 Kouctpykmmeit tpanchopmaTopoB kateropmu pasmemieHus 1 mo 'OCT 15150 momxHa
ObITh O0ecreueHa 3aIlUTa MeCTa MPUCOSIWHEHHMsS KaOeneil K BBIBOJAM BTOPHYHBIX OOMOTOK OT
aTMOC(epHBIX OCAJIKOB.

6.9.2 baku ((haphopoBbie MOKPHIIIKKA) U PACIIHPUTEIN

6.9.2.1 KoHCTpyKIMS MacJIOHANONHEHHBIX TpaHc(OpMaToOpoB JOJDKHA OOecredYnBaTh UX
repMeTHuHOCTh. CTaHAapThl Ha MAaclIOHAMOJNHEHHbIE TPaHC(HOPMATOPHl JOJDKHBI  COJEPIKAThH
TpeOOBaHMSI TO TMPOBEpKE TEPMETHYHOCTH KOHCTPYKIMH, a Takke TpeOOBaHMS K Tra3o- U
BJIarOCO/IEPKaHUIO 3aJIMBaEMOTO B TpaHC(HOPMATOPhI Macia.

6.9.2.2 MacioHanoNMHeHHBI TpaHcOpMaTop JODKEH WMETh pPAaCIIUpUTENb, BMECTHMOCTD
KOTOpOro O00ecCIleYnBaeT IIOCTOSIHHOE HajlMdhie B HEM Macia TpH BCEeX peXuMax padoThI
TpaHcopmaropa B nuamasoHe paboumx TemmepaTyp. @yHKIUIO pacHIMPHUTENS MOTYT BBINOIHATH
BEpXHsA 9acTh (papPopoBOil MOKPHIIIKH, CHITb()OH WK APYTHE YCTPOHCTBA.



6.9.2.3 MacnoHamnoJJHeHHbIE TpaHC(HOPMATOPHI JODKHBI MMETh yKa3aTeld ypoBHS Mmacia. OKoJo
yKaszaresisi ypOBHS Macja WIM Ha HEM JOJDKHBI OBITh HAHECEHbl TPHU KOHTPOJIBHBIE YEpTHI,
COOTBETCTBYIOIIME YPOBHIO Maciia B HepaOoraromieM TpaHcdopmarope mpu Temmeparype 20 °C, a
TaKke IPH BEPXHEM M HWKHEM 3HA4YCHUSIX TeMIepaTypbl. JlomyckaeTcss NpPUMEHSTH JApyrue
yCTpoOMCTBa KOHTPOJISI YPOBHS Macia.

6.9.2.4 B tpanchopmaTopax ¢ Maccoit macia 1o 50 Kr JomycKaeTcst HAHOCHTh Ha yKa3aTelne ypOBHS
Macia OIHYy KOHTPOJBHYIO 4UEpTy, IO KOTOpOH YyCTaHAaBIMBAIOT YPOBEHb 3alMBAacMOTO B
TpaHchopmarop Macia mpu temneparype 20 °C.

6.9.2.5 B repmernuHbIX TpaHcopMaTropax CHOCOObI KOHTPOJS YPOBHS Macia JOJDKHBI OBITh
yKa3aHbl B CTaHAAPTax Ha 3TH TPAaHC(HOPMATOPEL.

6.9.2.6 TpancdopmaTopsl ¢ Maccoii Macina MeHee 20 Kr, COOTBETCTBYIOIIME TpeOoBaHusM 6.9.2.2,
JIOITYCKaeTCsl M3rOTaBIMBaTh O€3 yKa3arelled ypoBHs Macia.

6.9.2.7 KoOHCTpYKUUsI Ta30HANOJHEHHBIX TPaHC(HOPMATOPOB JODKHA HWMETh 3alluTy OT
Ype3MEpHOTO YBEIMUYCHHUS IABICHUS I'a3a IIPH aBapHH, CBSI3aHHOHM C MpoO0eM BHYTPEHHEH M30IISIIUN U
TOpPEHHEM JIyTH.

6.9.2.8 KoHCTpyKIMs Ta30HANOIHEHHBIX TPaHC()OpMAaTOPOB IOJDKHA O0ECIIeunBaTh YTEUKY MacChl
rasza e 6oxee 1 % B rom.

6.9.3 Apmarypa

6.9.3.1 MacnsHble TpaHC(HOPMATOPHI C TIEPBUYHBIM HampspbkeHueM 10 kB 1 BrIlie u Maccoi Macia
6osiee 10 KT TOOKHBI OBITH CHAOXKEHBI ApPMAaTYPO# AJIsl 3aIMBKH, 0TOOpa Po0 U CIMBa Macla.

6.9.3.2 Apmatypy ans ot6opa mpob Macia MOMEMIA0T B HIDKHEH YacTH 0aka, MpH 3TOM JTOJDKHO
OBITH IIPEyCMOTPEHO MJIaBHOE PETYIMPOBAHUE BBITEKAIOIIEH CTPYH Macia.

6.9.3.3 Ha tpancdopmaropax, KOHCTPYKIIHEH KOTOPBIX NPeIyCMOTpeHa pa30opKa, IOKHO OBITh
MECTO Ul HaHECEHMs IOBEPHUTENBHOTO KieiimMa win 1mioMObl. KieliMo mimm miomba HOJDKHBI
MPEIATCTBOBATh pa3dopke Tpanchopmaropa 0e3 UX HapyIICHHUS.

6.9.3.4 Tpancdopmarops! ¢ Maccoit 6onee 20 Kr 10DKHBI UMeTh yeTpoiictBo o [OCT 12.2.007.0
JUIL TIOJbEMa, OIyCKaHUs W yJep)KaHWs WX Ha Becy. [Ipy HEBO3MOXKHOCTH KOHCTPYKTHBHOTO
BBITIOJTHEHHS TaKUX MPUCIIOCOONEHHH B PYKOBOJACTBE IO 3KCIUTyaTallMd CIeIyeT YKas3blBaTh MeECTa
3axBaTa TpaHC(HOpMATOpa P TAKEITAKHBIX padoTax.

6.9.4 3azemnenne

6.9.4.1 TparchopmaTopsl ¢ TEPBUYHBIM HampspkeHHeM 10 660 B BKIIOYHTENEHO JOKHBI OBITH
OCHAILIEHbl 3a3€MJIAIOLUIMMHU 3QKUMaMH C pPe3bOOBBIM COEIMHEHHEM MINWIEK, OOJITOB, BUHTOB
JIuaMeTpoM He MeHee M6, TpaHCOpMaTOpsl Ha HOMHHAIBHOE HalpshKkeHue cBeiie 660 B — He meHee
MS8. KoHcTpyKIus 1 pa3Mepsl 3azemistomux 3axumoB — o 'OCT 21130.

6.9.4.2 OxoJ0 3a3eMJISIONIETO 3KHUMa JTOJDKEH ObITh HaHeceH 3Hak 3azemuenus mo 'OCT 21130.
Crnioco0 HaHeceHHWs 3HaKa 3a3eMIICHHs JOJDKEH oOeclieunBaTh €ro JI0JITrOBEYHOCTh U CTOWKOCTH K
aTMOC(epHBIM BO3AEHCTBHUSIM.

6.9.43 TloBepxHOCTh IUIOUIAZIKK 3a3eMJIAIONIEr0 3akuMa (OOOBIIKA, TPWIMB) JOJDKHA
cootBercTBoBaTh TpeboBanmsiM ['OCT 21130. Pasmeps! MOBEpXHOCTH IUIOLIAJKH JOJDKHBI OBITH
JOCTaTOYHBIMH JUIS HAAEKHOTO COEAMHEHHUs C INWHOM INMpHHOM He MeHee 20 MM — s
TpaHc(OPMATOPOB C MEPBUYHBIM HampspkeHHeM 3 — 35 kB um mmpuHoit He MeHee 40 MM — s
TpaHc(hOpMaTOPOB C NIepBUYHBIM HamnpspkerrneM 110 kB u Brimre.

IMpumeuanne — Jlns ManoraGapuTHBIX TpaHC(HOPMATOPOB C MEPBHYHBIM HampspkeHueM 1o 660 B
JIOIIyCKaeTCs YMEHbIIATh IUIOMIAJKK 3a3€MJICHUS [0 pPa3MEpoB, IIO3BOJSAIOIIUX HAAEKHO COCIUHATH UX C
3a3eMJIAIONIEH JKUIIOH IMaMeTPpOM He MEHee 2 MM.

6.9.4.4 TpanchopmaTtopsl € IUTOH W3OIALMEH, HE WMEIONIHEe METALIYECKOr0 KOpIIyca,
JOITyCKaeTCsl U3rOTaBIMBATh 0€3 3a3eMJISIOIINX 3aKHMOB.

6.9.5 3amuTa Macnia u moBepxHoCTel TpaHchopmaTopa

6.9.5.1 Macnsnble TpaHcdopMmaTopsl ¢ epBUYHBIM HampsbkeHueM 110 kB u Bbllie JODKHBI OBITH
000pyIOBaHBl 3aIIUTOM, NPEOXPAHSIONIEH Macio OT HEMOCPEACTBEHHOTO CONPUKOCHOBEHHS C
OKPYKaIOLIUM BO3YXOM.

6.9.5.2 Bce HeNmocpenCTBEHHO COIPHUKACAIONIMECS C OKPYKAIOLUIUM BO3IYyXOM, IOJBEPKEHHbBIE
KOppO3MH  TIOBEPXHOCTH  TpaHcdopmaropa JOJKHBI — OBITh  3aIIUIIEHBI  JAKOKPAaCOYHBIMH,
TaJIbBAHUYECKUMH U IPYTUMH TOKPBITHSMH.

6.9.5.3 MeTtayundeckie OBEPXHOCTH BHYTpHU 0aka WM pacUIMPHUTENst MaclITHOTO TpaHcdopmaropa
JIOJDKHBI UMETh MacJIOCTOMKOE MOKPHITHE, 3aIUIIAfONIee Maclio OT COIPUKOCHOBEHHS C HUMH W He
OKa3bIBAOIIee BPEIHOTO BO3ICHCTBHUS Ha MAcCIIO.

IMpumeuanne — JlomyckaeTcs He 3alIMINATh MOKPHITUEM TOPLEBBIE IOBEPXHOCTH MArHUTONPOBOIOB H



MOBEPXHOCTU MAaTECpHaIOB, HC OKAa3bIBAOIINX AKTUBHOI'O KaTaIMTUYECKOTO BO3JICUCTBHSI HA MACIIO.

6.10 IlpumeHsiemble B KOHCTPYKIMH TpaHC(OPMATOpOB MaTepualibl JOJDKHBI 00eCreuuBaTh
BBITIOJTHEHHE TPeOOBaHUM 110 B3PBIBO- M MOKAPOOE30MacCHOCTH
Mapky Macna yKka3pIBaloT B CTaHAapTax Ha TPaHC(POPMATOPhl KOHKPETHBIX THIIOB.

6.11 TpeGoBanus K HarpeBy
6.11.1 IlpeBwimeHne sieMeHTaMH TpaHC(HOPMATOPOB TEMIIEPATYPHl OKPYXKAIOMIEH Ccpensl He
JIOJDKHO OBITH OoJiee 3HAUCHNUH, YKa3aHHBIX B TaOmmie 14.

Tabnuya 14
DnemeHT TpaHchopmaTopa Kiace IIpeBblieHne TeMIepaTypsbl Mpu Meron u3mepenust
HanCBOCTOﬁKOCTH HOMHHAJIbHOM HAIIPSKECHUH, IIPOTEKAHUN
no 'OCT 8865 TOKa, COOTBETCTBYIOILIETO IPEIEIbHOMN
MOIIHOCTH TpaHchopMaropa, u
s dexTuBHOII TeMIepaType
oKpyatonero sozayxa 40 °C
OO0MoTKHM, TmorpyxkeHHble B| Bce xmacce 65 ITo m3meHeHMIO
Macio COIIPOTHUBJICHUSA
00MOTOK
IIOCTOSIHHOMY
TOKY
OOMOTKH, 3aJIUTEIC B 85 To xe
3MOKCUIHBIM KOMIIAyHIOM
OOmMmoTkH, 3anuThle OMTyMHBIM| Bce kimacchl 50 »
KOMIIayHJIOM
OOMOTKH CyXuX A 60 »
TpaHc(hopMaTopoB E 75
B 85
F 110
H 135
Macno B BEpXHUX CIIOSIX: ITo TepmomeTpy
WJIK TepMomnape
UCTIOJIHEHHE TepMETHYHOEe WU C — 60
YCTPOWCTBOM, IIOJIHOCTBIO
3aNIUIIAIOIUM Maciio oT
COINIPUKACAHMS C OKPYKAIOIIAM
BO31yXOM
B OCTQJIBHBIX CIIyYasix — 55 To xe
[Ipumeuanus

1 Yka3anHbIe TpeOOBaHMS HE PACIpPOCTPAHAIOTCA Ha TPAaHC(HOPMATOPHI, pa3MeIIaeMble C BHEITHEH CTOPOHEI
no(a3Ho YKPAaHNPOBAHHBIX TOKOIPOBOJOB, HO 00s3aTENBHbI [JIsl BBOJOB, HAXOASIINXCSA BHYTPH TOKOIIPOBOOB.

2 Bmecto > ¢exTuBHON TemIepaTypsl OKpY)Karomeld Cpeisl JOIMyCKaeTcsl MPUHUMATh BEpXHEe 3HAYCHHUE
TEMIIepaTypEbL.

6.11.2 [Ins TpaHcOpMaATOPOB, IKCILTYaTUPYEMBIX MIPU TEMIIEPATyPe OKPYKAIOLIETO BO3yXa BBIIIE
40 °C, momyckaeMble 3HAUSHHUs MPEBBILICHUS TEMIIEpaTyphl, yKa3aHHble B Tabiuie 14, ZOJKHBI ObITh
YMEHBILIEHBI Ha Pa3HOCTh MEXKAY TEMIIEpaTypoil OKpYKaIoLIero Bo3/1yxa MpH 3KCIuTyatanuu U npu 40
°C. I1pu temnepatype skciuryaranuu Huwxke 40 °C pormyckaeMple 3HaYE€HHS ITPEBBIICHHS TEMITEPATyPhI
COOTBETCTBEHHO yBEIHIHBAIOTCH.

6.11.3 Kiraccel HarpeBOCTOWKOCTH HM30JISIIMHA OOMOTOK CYXHMX TPaHC(hOPMATOPOB JIOJDKHBI OBITH
yKa3aHbl B CTaHIapTax Ha TpaHc(opMaTopbl KOHKPETHBIX THIIOB.

6.11.4 TlpeBbImeHUs TeMIIepaTypsl 3IEMEHTOB OXHO(A3HBIX TpaHC()OpPMATOPOB, YKa3aHHBIE B
tabmume 14, moryt 66Tk Ha 10 °C BbIIIe IpH HOMUHATBHBIX KOd(QduuueHTax Hanpsokerns 1,5 u 1,9
(Tabnuua 13) v 3HAYSHUHN MOIIIHOCTH, YCTAHOBJICHHOM B CTaHAapTaX Ha TpPaHC(HOPMATOPhI KOHKPETHBIX
THIIOB.

6.12 TpeGoBaHusi K M30J1ILUMHU
6.12.1 TpeGoBaHus K DIEKTPHUYECKOH MMPOUYHOCTH M3OJSILIMH TPaHCHOPMATOPOB C HOMHHAILHBIMH
nepBudHbIMU HanpspkeHussMH 3 — 500 kB — mo 'OCT 1516.1 u TOCT 1516.3, a ¢ HOMUHAJIBHBIM




nepBu4HbIM HanpspkeHneM 750 kB — o 'OCT 1516.3 u TOCT 20690.

3azemisieMble HEHTpajaM TIEpBUYHBIX OOMOTOK Tpex(]asHbIX TpaHCPOpMATOpOB, a TaKKe
npeaHa3HaYeHHbIE Ul 3a3€MJICHUS BBOJBI TIEPBHYHBIX OOMOTOK OJHO(A3HBIX TpaHCHOpMaTopoB
MOT'YT UMETh HEIOJIHYIO H30JISIIIHI0, KOTOpast IOJDKHA BBIICPXKHUBATh B T€UEHUE | MUH HCIBITaTEIHHOE
HanpspkeHue 3 kB wactoroit 50 I'n, mpunoXkeHHOe OT BHEITHETO UCTOYHHUKA.

N3omsiunst BTOPHYHBIX OOMOTOK TpaHC(HOPMATOPOB IOJDKHA BBIICPKMBATh B TeUeHHWE | MUH
HCIBITaTeIbHOE HanlpsoKeHne 3 kKB gactoToit 50 ', mpumoskeHHOe OT BHEITHETO MICTOYHHKA.

6.12.2 TpaHchOpMATOpHI, W3TOTABIMBAEMBIE C HOMHHAIBHBIMHA TEPBUYHBIMH HATIPSHKCHUSIMH,
OTJIMYAIOIIMMUCS OT yKa3aHHBIX B TaOnuie 4, 3HAYEHUs KOTOPBIX HE MPEBBIMNAIOT WIM PaBHBI
Han0oJpLIeMy pabodeMy HalpsSHKEHUIO COOTBETCTBYIOLIETO Kilacca HampspkeHHs, ykazanHoro B [OCT
1516.1 u TOCT 1516.3, nomxusl umers yposenb uzomsiiuu nmo 'OCT 1516.1, TOCT 1516.3 wm
I'OCT 20690 nnst HanpsbKeHUs JaHHOTO Kiiacca.

6.12.3 M3omsanus mepBUYHBIX OOMOTOK TpaHC(HOPMATOPOB C HOMHHAJIBHBIM TIEPBHYHBIM
HanpspkeHneM 10 660 B BKIIOYMTENBHO J[OJDKHA BBIIEPKHMBAaTh OJHOMHHYTHOE HCIBITATEIEHOE
HanpspxeHne 3 kB gacroroit 50 ', mpunoxkeHHOe OT BHEIIHET0 HCTOYHHKA.

6.12.4 TpeOoBaHMS K 3IEKTPUUECKOH MPOYHOCTH M3OJSIIMH €MKOCTHBIX JICJIUTENEH HaIpsHKeHUs,
M30JUPYIOMNX IIOACTAaBOK M JJICKTPOMAarHUTHBIX YCTPOMCTB IUI1 €MKOCTHBIX TpaHC(HOPMATOPOB
JOJDKHBI OBITh YKa3aHBI B CTAHAAPTaX Ha 3TH TpaHC(HOpPMATOpPHI.

6.12.5 YpoBeHbP YaCTHYHBIX pa3psAIOB M3OJLALUH JJIEKTPOMArHUTHBIX TpaHc(opmMaTopoB Ha
HOMUHaNbHOE HampspkeHne 3 KB u Bemme ypoBHS m3omauumu «a» mo ['OCT 1516.3 momken
COOTBETCTBOBATh 3HAUCHUSIM, IPUBEJICHHBIM B Tabnuie 15.

Tabauya 15
VYcnosue 3azemienns | CoenmHeHue Hampsoxenue JlonyckaeMblil ypOBEHb YaCTHUHBIX
CHCTEMBI MIepBUYHOMN U3MEpEHUs paspsinoB, nKi, Uit H30MIS1HH
00OMOTKH YACTUYHEIX PaspsAnoB | JKHAKOH | ra3oBOii TBEpIOi

D¢ dexTuBHO daza — zemist Uip 20 50
3a3eMIICHHAs Usp 10 10 20
HelTpans L1 NG

daza — ¢aza L1-Uyp 10 20
HesddexrurO daza — 3eMirs Usp 20 50
3a3eMIICHHAs nnm Up 10 10 20
H30JIMPOBaHHAS 1,1 N
HEWTpasb daza — ¢aza 1,1.U,, 10 20

IIpumeuanne — U, , — HauOoIbliee pabodee HANPKEHHE.

TpeOoBaHusl, TpeabsABIIEMbIE K MAacJOHANOJHEHHBIM TpaHc(hOpMaTopaM Ha HOMHHAJIBHOE
HanpspkeHue 110 kB u BbIe 1o TaHreHCY yria AMAJIEKTPHUECKHUX MOTEePh, JOJDKHBI OBITh YKa3aHbI B
CTaHAapTax Ha TpaHC(HOPMATOPHl KOHKPETHBIX THUIIOB.

6.12.6 Ilpn HOpManbHBIX KiIUMaTtHdeckux ycioBmsax mo I'OCT 15150 compoTHuBiieHHE H3OISIHH
TIEPBUYHBIX OOMOTOK HODKHO OBITH He MeHee 300 MOM, BTopuuHBIX 00MOTOK — He MeHee 50 MOw,
CBSI3YIOIIUX 0OMOTOK KaCKaJHBIX TpaHc(opmaTopoB — He MeHee 1| MOwM.

6.12.7 JludnekTpuyeckue MOKa3aTeNM KadecTBa Maclia MAacjOHAINOJHEHHBIX TpaHcdopmaTtopoB
JIOJDKHBI COOTBETCTBOBATH YKa3aHHBIM B Ta0nuiie 16.

Tabnuya 16
ITokazaresnp kauyecTBa Macia HomunansHoe [IpenensHO JOMYyCTUMOE 3HAUCHHE
HaTIPSKCHUE moKasareJsisi KauecTBa Maciia

TpaHc(hopMaTopoB, KB | st 3aMBKK B |MOCTIE 3a/IMBKY B
TpaHcdopmarop | Tpancdopmarop

[TpoGuBHOE Ho 15 Bxurou. 30 25
Hanpsokernue no 'OCT Jo 35 Bximrou. 35 30
6581, kB, He menee 110-150 60 55

220-500 65 60

750 70 65




TaHreHc yria AMANEKTPUUECKUX TOTEPh o 220 Bxiiou. 1,7 2,0
mpu 90 °C o 'OCT 6581, %, He Oonee Cs. 220 0,5 0,7

6.12.8 T'a30Bast M30JIALUSI IEPBUYHON OOMOTKH TPaHC(HOPMATOPOB, PA0OTAIOUIMX MPH HU30BITOYHOM

Usp

B

JaBJICHHWHA Ta3a, JOJIKHA B TCUCHUC 15 MuH BBIACPKUBATL HAIIPAKCHHUC 1,1 npu H30BITOYHOM

JaBJICHUM rasa, paBHOM HYJIIO.

6.13 TpeGoBaHHs K NepexXoIHBIM IIpoLeccaM B eMKOCTHBIX TpaHcgopmaTopax

6.13.1 IlepexomHbIii Mpomecc, BO3HUKAIONIMK BO BTOPUYHOW LIENMHM €MKOCTHOTO TpaHchopmaTopa
Iociie OTKIIOYEHHWS B HEH KOPOTKOTO 3aMbIKaHWA TIpH TepBHYHOM HampspkeHnmn 0,8—1,2
HOMHHAJIBHOTO 3HAYCHUs, YKa3aHHOrO B TaOmuue 4, TOJDKEH 3aTyXaTh NO 3HAYCHUS, OTIMYAIOIIETOCS
ot mcxomgHoro He Oomee wem Ha 10 %, 3a Bpems, cooTBercTByromee 10 mepromaM HOMWHAITBEHON
YaCTOTBL.

6.13.2 TIpu BHe3amHBIX KOPOTKUX 3aMBIKaHHUAX B MEPBUYHON LENU €MKOCTHOIO TpaHchopMaTopa
€ro BTOPHYHOE HAIPSHKEHUE B TEYEHUE OJTHOTO MEPUOia HOMHHAILHOM YacTOTHI TOJDKHO CHU3UTHCS JI0
3HaveHus MeHee 10 % aMIUIMTYIHOTO 3HAYSHUS 10 KOPOTKOTO 3aMBbIKaHHsL.

6.13.3 JlomycTrMBle 3HAYEHUS] aMIUTUTY bl KOJIeOaHUsI BTOPUYHOTO HANPSHKEHHS MPU BKIIIOYEHUH
€MKOCTHOTO TpaHc(hOopMaTopa Ha IIOJIHOE HOMHHAJIBHOE IEPBHYHOE HAINpPSDKEHWE JOJDKHBI OBITH
MPEeyCMOTPEHBI B OKCIUTYaTal[HIOHHON JOKYMEHTAlMH Ha TpaHc(opMaTopbl KOHKPETHBIX THUIIOB.

6.14 TpedoBaHusi K CTOHKOCTH 3J1eKTPOMATHUTHBIX TPaHC(HOPMATOPOB NPH TOKAX KOPOTKOIO
3aMbIKaAHUS

6.14.1 DnexTpoMarHuTHBIE TpaHC(POPMATOPHI JOIDKHEI B TeYeHHWE | C BBIICPKHUBATH TOKH
KOPOTKOTO 3aMBIKaHUs, BOSHUKAIOIIETO Ha BBOJAX BTOPHYHBIX OOMOTOK.

6.142 Tlo cormacoBaHHIO MeEXIy MOTpeOUTENIeM W H3TOTOBUTENEM B CTaHAapTax Ha
TpaHCHOPMATOPEl KOHKPETHBIX THIIOB YKa3bIBAIOT TOKH KOPOTKOTO 3aMBIKAHUS MEXIY BCEMH
BTOPUYHBIMH BBIBOJAMH.

6.15 MeTpoJioruyecKue XapakTepucTHKH
6.15.1 MeTposornieckie XapakTepUCTHKH JIOJDKHBI OBITh YCTAHOBJICHBI JJIsI CIIEYIONIUX pabodux
YCIIOBUI PUMEHEHHUS TPAaHCPOPMATOPOB:
yacrorta nepemenHoro toka (50 = 0,5) wm (60 £ 0,5) I'n;
MOIIIHOCTh aKTHBHO-WHIYKTUBHOM Harpy3Kku mpu xosdduiiente mornocta 0,8 onpenensercs ot
2 2
O’ZSSHOM L Y SHOM Ul ’l)

1HOM 1HOM

rae Syon — HOMHHAIBHAS MOIIHOCTH TPaHC(POpPMATOpa B JAHHOM KIIACCE TOYHOCTH, B - A;

U\yow — HOMHHAJIBHOE 3HAUSHHUE IIEPBUYHOTO HANPSDKEHUS TpaHcdopmaTopa, B;

U, — 3Ha4yeHHe MepBUYHOIO HANPSDKEHHS, IOABEACHHOTO K TpaHcdopmaTopy, B;

0,8—1,2 HOMHMHAJIBHOTO HANpPSHKEHUs] — JUIsi  TpaHcopMaTropoB, MpeAHA3HAYCHHBIX JUIS
W3MEpEHUs;

D ITo coriacoBaHuIO C HOTpe6I/ITeJ'IeM JOITyCKaeTCsa 60nee y3KHfI JAranasoH MOIHOCTH HArpy3Ku, HAIIpuMep oT
U Y U Y
1 1
0,580, 10 S

HOM
UIHOM

lHOoM

or 0,02 wmm 0,05 no 1,2; 1,5 mim 1,9 HOMHHANBHOTO HAIPSHKEHUs] — JUIST TPaHC(HOPMATOPOB,
npeHa3HaYeHHBIX ISl 3aINTHI;

TEMIIepaTypa OKPY’>KalOIEr0 BO3yXa — B COOTBETCTBHH CO CTaHIApTaMH Ha TpaHCc()OpPMAaTOPHI
KOHKPETHBIX THIIOB,;

BBICOTA YCTAaHOBKH TPAaHC(HOPMATOPOB HAJ YPOBHEM MOpPS — 10 6.8.2.

6.15.2 TIlpenenbHple 3HauUeHHs MOMYCKAaeMBIX IOTpeIIHOCTeH TpaHCHOPMATOpOB B paboumx
YCIOBHSIX NMpHMEHEHHA 1o 6.15.1 mpu ycTaHOBHBIIEMCS pekuMe pabOTHI JOKHBI COOTBETCTBOBATH
yKa3zaHHBIM B Tabmute 17.

6.15.3 TIlo cormacoBaHHI0O MEXIy TOTPEOUTEIEM M HM3TOTOBUTEIEM B OSKCIUIyaTallMOHHOW
JOKyMEHTallMl Ha TpaHC(QOpPMAaTOphl JOJDKHBI OBITH yKa3aHbl 3aBUCHMOCTH IOTPEIIHOCTEH OT




BIIMSIOMINX (PAKTOPOB: MEPBUYHOTO HAINPSDKEHUS, MOIIHOCTH HArpy3kd, KOd((HIMEHTa MOIIHOCTH
Harpy3KH, 4acTOTBI, TEMIEpaTypbl B AMana3oHe WX paboyMx 3HAYCHWH, a TaKkKe AMHAMHUYECKHE
XapaKTEePUCTHKH.

Taxoke nomKHa OBITh YKa3aHa TOYHOCTD OIPEAEIECHHS 3aBUCHMOCTH TIOTPEIITHOCTEH.

3aBUCHMOCTH MOTPEIIHOCTEH OT KaXIOro BIMSIOMIEro (akTtopa clexyeT IpUBOIUTE IIPH
HOMHHAJIBHBIX 3HAYCHHAX BCEX OCTABHBIX BIMSIOMUX (aKTOPOB.

6.16 Tok XomocToro Xoma [OKEH OBITh YCTAaHOBIEH W3TOTOBUTEIEM W VyKa3aH B
9KCIUTYaTAlMOHHOM JOKYMEHTAIMU Ha TPaHC(POPMATOPEl KOHKPETHBIX THIIOB.

6.17 ConpotuBieHre 0OMOTOK HMOCTOSHHOMY TOKY JTOJDKHO OBITH YCTAHOBJICHO M3TOTOBUTENEM
yKa3aHO B 3KCIUTyaTallMOHHOW JOKyMEHTAallMK Ha TpaHCc(HOPMaTOPbl KOHKPETHBIX THIIOB.

6.18 HampspkeHue KOPOTKOTO 3aMBIKaHHSA JOJDKHO OBITh YKa3aHO B AKCIUTyaTallMOHHOM
JIOKyMEHTaIH Ha TpaHC(HOPMATOPbl KOHKPETHBIX THITOB.

Tabnuya 17
Knacc TounocTu [Ipenen gonyckaeMoi HOrpemHOCTH
HarpspKeHusi, % YIIIOBOM
0,1 +0,1 +5' +0,15 cpan
0,2 +0,2 +10' +0,3 cpaxg
0,5 +0,5 +20' +0,6 cpaxg
1,0 +1,0 +40' +1,2 cpaxg
3,0 +3.0 He HOp™MupytoT
3P +3,0 +120' +3,5 cpaxg
6P +6,0 +240' +7,0 cpag

IMpumeuanne — B Tabnuie yka3zaHbl MOIPENIHOCTH TPaHCHOPMATOPOB ISl 3ALUTHI B JHAIIa30HE NEPBUYHBIX
HanpspkeHuid ot 0,2 mo 1,2 HommHaneHOro. [IpyM 3HAYeHHWH MEPBUYHOTO HANPSKEHUS, MOJBEICHHOIO K
TpaHchopMaTopy Ui 3aUThl, paBHOM 0,02 HOMHHAJIBHOTO, IPEAEIbHbIC 3HAUCHUS JOIYCKAaeMBbIX ITOTPELIHOCTEH
JOIDKHBL OBITH yBEIWYEHBI B 1Ba pa3a. lIpum 3HAYeHWH NEPBHYHOTO HAMPSDKEHMS, ITOJBEJCHHOTO K
TpaHcpopmaTopy ans 3amutel, paHoM 0,05; 1,5 mim 1,9 HOMHHATBEHOTO, TIPEAeTbHBIC 3HAYCHUS OITYCKAEMBIX
TIOTPEITHOCTEN 110 COTJIACOBAHMIO MEXY pa3pabOTUMKOM M 3aKa34YHMKOM MOTYT OBITh YBEIIMYEHHI B JBa pa3a. B
CTaHJapTaXx Ha TpPaHC(HOPMATOPHl KOHKPETHBIX THUIIOB JIOJDKHBI OBITh YKa3aHBl pacyeTHBIC 3HAUCHUS
HOTrpeIIHOCTe! NpH 3HaueHusIX Hanpspkenui 0,02; 0,05; 1,5 u 1,9 HoMuHanbHOTO.

6.19 TpeGoBaHuUsI K HAJIEKHOCTH

6.19.1 Cpennsisi HapaboTKa 10 OTKa3a HoinkHa ObITh ycranosiena no 'OCT 27.003 u yka3ana B
CTaHAapTax Ha TpaHc(OPMaTOPbl KOHKPETHBIX THIIOB.

6.19.2 Cpennuii cpok ity Obl TpanchopMaTopoB — 25 JieT.

6.19.3 TpebOoBaHHs TIO PEMOHTOIPUTOMAHOCTA JOJDKHBI OBITh YyKa3aHbl B CTaHIapTax Ha
TpaHcdopMaTopbl KOHKPETHBIX TUTIOB.

6.20 KomniekTHOCTB

6.20.1 KommiekTHOCTh TpaHC(HOPMATOPOB JIOJDKHA OBITH yCTaHOBJIGHA B CTaHAapTax Ha
TpaHcHOPMaTOPbl KOHKPETHBIX THIIOB.

6.20.2 K Tpancdopmaropam momKHA OBITH NPHIOKEHA JKCIDIyaTAIMOHHAS MOKYMEHTAITUS IIO
TI'OCT 2,601: maciopt, pyKOBOACTBO IO dKCIUTyaTaryu, Begomoct 3UII (ipy Hammaum).

Hna tpanchopmaropoB Ha HampsbkeHue a0 10 kB BKIIOUHTENPHO [0 COTJIACOBAHHIO C
HOTpEeOHTENIEM, €CIH 3TO YCTaHOBJIEHO B CTaHAApTaX Ha TpaHC(HOPMATOpbl KOHKPETHBIX THIIOB,
HAaCIOPT MOXKET OBITh 3aMEHEH STHKETKOM.

Jns  TpaHchopMmaTopoB Ha HampsbkeHue 10 660 B HOMEHKJIaTypa SKCIUTyaTallHOHHON
JOKYMEHTAI[M MOXKET OBITh COKpallleHa W JIOJDKHA OBITh yKa3aHa B CTaHIapTax Ha TpaHC(OpPMAaTOpEI
KOHKPETHBIX THIIOB.

Yuncito 3K3eMIUIIPOB IKCIUTyaTallMOHHON JOKyMEHTAaIlM{, NpWiIaraeMoi K TpaHchopmaropam,
YCTaHABJIMBAIOT B CTaH/IapTax HA TpaHCHOPMATOPHl KOHKPETHBIX THUIIOB.

6.21 MapkupoBka

6.21.1 Bce BBOIBI W BBIBOABI TPaHC(HOPMATOPOB JUIA BHENIHETO MPHUCOCTUHEHHS CIEAyeT
0003HaYaTh CIOCOOOM, 00ECTICUNBAIOIINM TOJITOBEYHOCTh M CTOHKOCTH MapKHUPOBKH K aTMOC(HEPHBIM
BO3JCHCTBUAM. Y CIIOBHBIE 0003HAYEHHS BBOJOB M BBIBOZOB — B COOTBETCTBUH C Tabuunamu 5—12.

6.21.2 Kaxnpiii Tpancdopmarop IODKEH OBITh CHAOXEH NPHKPEIUICHHOH Ha BUIHOM MECTe
TabJIMUKOI, HAa KOTOPOH YKa3bIBAIOT:



TOBApHBIN 3HAK MPEAIPUSTHSA-U3TOTOBUTENSI WIIM €0 HANMEHOBaHHE;

HaMMEHOBAaHUE «TPaHCPOPMATOp HAIPSHKEHHS»;

THUII TpaHc(HOpMATOPa U KIMMATHIECKOE HCIIOTHEHHE;

TIOPSIIKOBBIA HOMEP I10 CHCTEME HyMepaIiy IIpeIIpHUsTUSI-N3TOTOBUTEIIS;

o0o03HaueHHe CTaHAapTa Ha TpaHC(OPMATOPHI KOHKPETHBIX THIIOB WM 0003HaUYCHHE HACTOSILIETO
CTaHAAPTA;

TOJ BRITyCKa (Ha TpaHCOpMaTopax, MpeIHa3HAuYeHHBIX IS SKCIIOPTa, HE YKa3hIBAIOT);

HOMHHAIIFHOE HAIpsDKEHUE IIePBUYHON 0OMOTKH, B;

HOMMHAJIbHBIE HANpsHKEHHS KaXIOH M3 BTOPHYHBIX 0OMOTOK, B (mms  TpexdasHbx
TPEeXOOMOTOYHBIX TPAHC(HOPMATOPOB YKA3bIBAIOT TOJIBKO HANPSDKEHHE OCHOBHOM BTOPUYHOM
0OMOTKN);

HOMHHAJIBHYIO YacToty, I'i (mpu yactore 50 'y gomyckaeTcs He yKa3bIBaTh);

KJIacChl TOUHOCTH M COOTBETCTBYIOIINE UM HOMUHAJIbHBIE MOITHOCTH, B - A;

MIpeeNbHYI0 MOITHOCTE, B - A;

HOJIHYIO Maccy TpaHc(opMaTopa, Kr;

yCIOBHOE OOO3Hau€HHWE CXeMbl U TPYNIBl COENUHEHHsT OOMOTOK (mist  TpexgasHbIX
TpaHc(opMaTopoB).

[Ipumeuyanus

1 JlomyckaeTcsi HAHOCHTH NI€PEUHCICHHbIE JaHHbIE HA OJIHY WJIM HECKOJIBKO TaOJIMUeK, a TaK)Ke JaCTUIHO MIIH
TIOJTHOCTBIO Ha JIEMEHTHI KOHCTPYKIUH TpaHC(hopMaTopa.

2 JlomyckaeTcss HAHOCHTh Ha TaOJIMYKy JOIOJHHUTEIbHYI0 HH(POPMAIMIO B COOTBETCTBUH CO CTaHAAPTaMH Ha
TpaHc(hopMaTopbl KOHKPETHBIX THIIOB.

6.21.3 B kackaiHbIX ¥ €MKOCTHBIX TpaHC(hOpMaTopax MapKUPYIOT KaXIbli OJIOK MM KOHIEHCATOP,
BXO/ISIIINI B KOMIUIEKT TpaHcdopmaropa.
6.21.4 Mapkuposka TpancroptHoit Tapsl — o [OCT 14192.

6.22 YnakoBka

6.22.1 Ilepen ymaxkoBBIBaHHMEM BCE€ HEOKpAIICHHBIE HapyXXHBIE IMOBEPXHOCTH, KOTOPHIE MOTYT
MOJIBEPTaThCsl KOPPO3UH U TTOPYE, JOIDKHBI OBITH TIOABEPTHYTHl KOHCEPBAIIHH.

6.22.2 VmakoBka [ODKHAa 00eClednBaTh COXPAaHHOCTh  TPaHCPOPMATOPOB TPU WX
TPAaHCIOPTHPOBAaHHU. BHA yIaKoBBIBaHWS IOJDKEH OBITh INPELyCMOTPEH B CTaHIApTaXx Ha
TpaHcHOPMaTOPbl KOHKPETHBIX THIIOB.

7 TpeboBaHus1 6€30MACHOCTH

7.1 TpeOoBanus Oe3omacHOCTH K KOHCTpykumu TpaHcdopmaropoB — mno ['OCT 12.2.007.0 u
I'OCT 12.2.007.3.

7.2 TpeboBanus Oe3omacHOCTH MpU UcTbITaHUsIX TpaHcdopmaropoB — mo 'OCT 8.216 u 'OCT
12.3.019.

8 IIpaBuia npuemMkn

8.1 JIng mpoBepKH COOTBETCTBHS TpaHC(HPOpPMATOPOB TpPeOOBAaHWSIM HACTOSIICTO CTaHAApTa H
CTaHIApTOB Ha TpaHC(HOPMATOPHl KOHKPETHBIX THIIOB CJIEAYeT IPOBOMUTH HCIBITAHMA: IS
YTBEp)KACHHS TUIIA; HA COOTBETCTBUE YTBEP)KACHHOMY THITY; KBAIH()UKALMOHHBIE; IPHEMOCIATOYHBIE,
MEPHOANYECKHUE; TUIIOBBIE.

8.2 OObeM HCHBITAaHWH M IPOBEPOK, B 3aBHCUMOCTH OT KOHCTPYKTHBHBIX OCOOCHHOCTEH W
Ha3Ha4YeHHs TpaHcdopmaropa, ciienyeT BpIOMpaTh 1o Tabmuie 18 M ycraHaBiIMBaTh B CTaHAApTaxX Ha
TpaHc(opMaTopbl KOHKPETHBIX THITOB.

Tabnuya 18
HauMmeHOBaHHE UCIBITAHUS 1 Heo6X0AuMOCTb IPOBEACHHS UCIIBITAHUI ITyHKT HAaCTOSMIETO
HPOBEPKH CTaH/apTa
it Ha kBanuduka | mpuemocaa | nepuoiu- | Texanueckue | MeTozst
YTBEPIKICHHUS | COOTBETCTBUE | IIMOHHBIX | TOYHBIX | Yeckux | TpeOOBaHUA | KOHTPOIS
THIIA YTBEPIKJICHHOMY
THITY

1 IlpoBepka Ha COOTBETCTBHE + + + + + 6.1;6.20.2 9.1
TpeboBaHUsIM  COOPOYHOTO




yepTexa
2 Hcneitanue npoObl Macia
MacJIOHAIOJTHEHHBIX
TpaHC(pOPMATOPOB:
omnpezieeHre  IPOOUBHOTO
HaIpsDKSHHS

ompesieNieHue TaHTeHca yria
JIIIEKTPHYECKHX IOTePh

3 M3MepeHne CONPOTUBIICHHS
H30JIIIUH 0OMOTOK

4 VcnbITaHus 3J€KTPUYECKOM
MPOYHOCTH H30JISIIUH:

OJTHOMHHY THBIM
HAIPSUKCHHEM
MPOMBINLIEHHON 9aCTOTH
TpaHncdhopmMaTropos c
HOMUHAIBHBIM HAIPSDKEHHEM
330 kB " BBIIIIE
HaIpsUKEHHEM
KOMMYTAllHOHHOTO MMITYJIbCa
TpaHchOpMaTOPOB c
HOMUHAJIBHBIM HalPsDKEHHEM
CBBIIIIE 1000 B

HANOpSDKEHHSMH ~ TPO30BOTO
HMITyJIbCa

BHYTpEHHEH H30JIAIIH
NepBUYHOM  OOMOTKM  Ha
CTOMKOCTE K  TEIUIOBOMY
1po6oto

H30JISIIUH MIePBUYHON
OOMOTKH T'a30HAIOJIHEHHBIX
TpaHchopMaTopoB npu
OCTaTOYHOM JaBIICHHH Ta3a,
PaBHOM HYIIIO

npoBepKa  JUIMHBI  IYTH

yTeUYKn
5 N3mepenne TOKa
XOJIOCTOTO X0/1a

6 OmnpenencHue
MOrPELTHOCTEN:

pu Harpyskax,
COOTBETCTBYIOIIUX BCEM
KJaccam TOYHOCTH,
HPHCBOCHHBIX JIAHHOMY
TpaHcopMaTopy

pu Harpyskax,

COOTBETCTBYIOIINX BBICHIEMY
KJIacCy TOYHOCTH

7 IIposepxa TpyMIbI
COeTMHEHHs1 0OMOTOK

8 VI3MepeHust HanpsDKEHHUs Ha
BBOJIAX Pa3OMKHYTOr0
TPEYroJbHUKA
JIOTIOTHATEIBHBIX
BTOPUYHBIX 00MOTOK
TPEXOOMOTOUHBIX
TpaHcopmMaTopoB:

pu CHMMETPUIHOM
HOMHHAJIBHOM  HEPBUYHOM
HaIpPSHKCHUH

IpY 3aMBIKAaHUM OJHOU H3
(a3 Ha 3eMITIO

9 VcnibiTanue Ha HarpeB

10 Hcnbitanue Ha
YCTOHYUBOCTH
TpaHncdopmaTopon K

JUTITENIBHOMY OIHO(Aa3HOMY
3aMbIKaHUIO NHUTalouleil cetn
Ha 3eMIII0

11 HWcnbiTanne Ha
YCTOHYUBOCTH
TpaHc(OpMaTOpPOB K TOKaM
KOPOTKOT'O 3aMBIKaHUSI

12 IIposepka
paboTrocnocoGHOCTH

6.12.7
6.12.5;6.12.7

6.12.6

6.12

6.12.8

6.9.1.4

6.4,6.5

6.7

6.11
6.6,6.11

6.14

9.2
9.2;9.17
9.3
9.4
9.4

9.4

9.4

9.4

9.20

9.5

9.6

9.6

9.6

9.7
9.8

9.9
9.10

9.11




€MKOCTHBIX
TpaHc(opmMaTopos B
MIEPEXOIHBIX PeKUMAX

13 Knumarnueckue + + + — (6] 6.8.1 9.13
HCIIBITAHUS B oObeMe,

IIPEeTyCMOTPEHHOM

CTaHJapTaMH Ha

TpaHc(opMaTopsl

KOHKPETHBIX TUIIOB

14 MexaHnnueckue — — + — (6] 6.8.3 9.13
HCIIBITAHUS B oObeMe,

IIPeyCMOTPEHHOM

CTaHJapTaMH Ha

TpaHc(opMaTopsl

KOHKPETHBIX THIIOB

15 HcnbiTanue Ha IPOYHOCTH — — + — — 10.1 9.15
HIPH TPAHCIOPTHPOBAHUH

16 HcnblTaHue yHakoBKH Ha — — + — — 10.1 9.16
cOpacbiBaHUE

17 W3mepeHue  ypoBHs — — + + + 6.12.5 9.17
YaCTHYHBIX pa3psioB

9JIEKTPOMArHUTHBIX

TpaHC(HOPMATOPOB C YPOBHEM
momsaun - «a» 1o ['OCT

1516.3

18 TlonrBepkneHue cpenHei — — — — + 6.18.1 9.18
HapabOTKH JI0 OTKa3a

19 HcnbpiTanue MaciioHAIo- — — + + + 6.9.2.1 9.19

HEHHBIX  TpaHc(HOPMATOPOB
Ha FepMETHYHOCTD

20 N3mepenne — — + (6] + 6.17 9.21
COIPOTHUBIICHUS 00MOTOK
HOCTOSIHHOMY TOKY

21 Omnpenenenue — — + + + 6.9.2.8 9.14
KOJIMYECTBEHHOH YTEUKH rasza
ra30HANOIHEHHbIX
TpaHc(pOpMaTOpOB

22 Hcnbitanue — — + — — 6.9.2.7 9.22
ra30HANOIHEHHBIX
TpaHC(HOPMaTOPOB Ha
B3pbIBOOE30IIACHOCTD

[Ipumeuanus

1 3HaK «+» O3Ha4aeT, YTO MCHBITAHUS MPOBOIAT; 3HAK «— » — HE MPOBOIAT; OykBa «O» — HCHIBITaHUS
TIPOBOJIAT, €CIIM OHU IIPEAYyCMOTPEHBI B CTaHIapTaX Ha TPaHC(HOPMATOPHI KOHKPETHBIX TUIIOB.

2 Jnst TpanchopMaTopoB Kkiiacca HanpspkeHus 330 kB ¥ BbIle BMECTO UCIIBITAHUS AJIEKTPUYECKOH POYHOCTH
H30JSIIUM  OJHOMMHYTHBIM HAIPsHDKEHHEM IIPOMBINUICHHOM YacTOTHI JOIyCKAeTCSl IPOBOAUTH HCIBITAHUS
3JIEKTPUYECKON NPOYHOCTH M30JISILIUY HAPsDKEHHEM KOMMYTAllMOHHOIO UMITYJIbCa.

3 lns tpaHchOpPMATOPOB ¢ HOMHHANBHOW dacToToif 60 I'Il Bce wcmbiTanus mpoBomsaT mpu 4dactore 50 I
(xpome ompenenaeHus MOrPEIIHOCTeH EMKOCTHBIX TPAHC(POPMATOPOB), O UM JODKHO OBITh YKa3aHO B MACIIOPTE.

8.3 O6mme noJio:keHnst

8.3.1 Ilpu ucnbITaHUAX KBATH(DUKAMOHHBIX, AT YTBEP)KACHUS TUIIA, IIEPUOANYECKUX, TUIIOBBIX U
Ha COOTBETCTBHE yTBEP)KACHHOMY THILY OT/EJIbHBIC HCIIBITAHUS, HE BIUSIOLINE HA Pe3YJIbTAaThl IPYTHX
UCIIBITAaHHH, TIPEIyCMOTPEHHBIX Tabnuneil 18, qomyckaeTcss NpOBOAUTH HA Pa3HBIX TpaHchopMaTopax
(mapaJieTbHBIC UCITBITAHHS).

[Tepeuenp mapasieNbHBIX HCIBITAHUN CIIEyeT yCTaHABIMBATh B CTaHAAPTaxX Ha TPaHC(HOPMATOPHI
KOHKPETHBIX THIIOB.

8.3.2 Jlommyckaercst COBMEIIEHNE OTAEIbHBIX BUIOB UCTIBITAaHUH U3 IepedrcIeHHbIX B 8.1.

8.3.3 TumowcHoNHEHHS W YHCIO TPaHC(HOPMATOPOB, MOJBEPTracMbIX KKIAOMY HCIIBITAHUIO TIPU
WCTIBITAaHUAX KBAIM(DUKAIIMOHHBIX, U YTBEP)XKICHUS THINA, MEPUOANYECKUX, THUIOBBIX M Ha
COOTBETCTBHE YTBEP)KICHHOMY THITy CJEIyeT YyKa3blBaTb B CTaHAApTax Ha TpaHC(HOPMATOPHI
KOHKPETHBIX THIIOB.

8.3.4 Tlpm mpmeMOCHATOYHBIX HCIBITAHUAX TPAHCPOPMATOPHI MOABEPralOT IMPOBEPKE METOIIOM
CIIOIITHOTO KOHTPOJISL.

8.3.5 [lomyckaeTcs IpOBOANUTH CIBITAaHNS Ha COOPOYHBIX EANHUIIAX U JETaIIX TPaHCHOPMATOpPOB.

JlommyckaeTcst 10 COIVIACOBAHHMIO MEXAY IOTPEOUTENIeM M H3TOTOBHUTENEM IIPH HCIBITAHUIX
KBaNM(UKALMOHHBIX, ISl YTBEPXKICHUS THIA, NEPHOJANYECKHX, THIIOBHIX W Ha COOTBETCTBHE
YTBEP)KIEHHOMY THITYy 3aCYMTBHIBATh UCIIBITAHUS TPaHC(HOPMATOPOB OPYTHX THIOB (CEpuil), UMEIOLIHX



AQHAJIOTHYHBIE KOHCTPYKTHBHBIE MM TEXHOJOTHUECKHE DELIeHHs WM OJUHAKOBBIE NpPUMEHSEMBbIe
Marepualsl, MPU HAJIMYUN TaKUX YKa3aHUW B CTaHJapTax Ha TpaHC(OPMATOPbl KOHKPETHBIX THIIOB.

8.3.6 IlocnenoBaTeIbHOCTh UCTIBITAHWN MOJKET OBITh ITPOM3BOJIHOM, €CIM MHBIE TpeOOBaHMS HE
YCTaHOBJICHBI B CTaHAapTax Ha TPaHC(HOPMATOPHl KOHKPETHBIX THIIOB.

8.3.7 Ilpu OTpHLATENBHBIX pe3yabTaTaX MNPUEMOCAATOUHBIX, MNEPUOJUYECKUX U THIOBBIX
WCTIBITAaHUHN TIOCTIE yCTPAaHEHUs Ne()EeKTOB MOBTOPHBIE MCIBITAHMS MPOBOAAT B MOJHOM O00BEME WM B
TEXHHYECKH OOOCHOBAHHBIX CIy4YasX B COKDAIICHHOM OOBEME: IMOBTOPSIIOT WCIBITAHHS, IO KOTOPBIM
MOJy4YEHBl HEYHOBJICTBOPUTEIBHBIC PE3yIbTAThl, WCIBITAHMS, KOTOPBIE MOTJIM TOBIUATHE Ha
BO3HHKHOBEHHE JIe()EKTOB, a TAKKE T€ UCIIBITAHHSA, KOTOPHIE HE TPOBOIMIHCE.

Ecnyu KOHKpeTHBIE MPHYMHBI HEYAOBICTBOPUTENBHOTO pe3yibTaTa HE YCTAHOBJICHBI, ITOBTOPHBIE
UCTIBITaHHUA 110 ITyHKTaM HECOOTBETCTBUS MPOBOST HAa YBOCHHOM YHCIIE 00pa3IoB.

Pe3ynbTaThl NOBTOPHBIX HUCTIBITAHUM ABISIOTCS OKOHYATEIbHBIMU.

8.4 KpanundukaunoHHble UCTILITAHUS

8.4.1 Iopsinok mpoBeneHus kBamupuKauoHHbx ucnbiTanuii — mo FOCT 15.001 u TOCT 15.309.

8.4.2 Jlomyckaercss 3acUHMTBIBATh B KadeCTBE KBATH()UKAIMOHHBIX WCIBITAHUA WCIBITAHUS
OTIBITHBIX 00pPAa3loB, MPOBEJICHHBIE B COOTBETCTBHU C TaOmWIEeH 18, ecrm cOONIONEHBI CIIeAyIOIHe
YCIIOBHSL:

OTIBITHBIE 00pa3mbl OBUIM M3TOTOBJICHBI MO0 TEXHOJIOTHH M Ha 00OpYIOBAaHWH, MPEIyCMOTPEHHBIX
JUIs1 CEpUIHOTO ITPOU3BOJICTBA;

MIPU M3TOTOBJICHUH YCTAHOBOYHOW CEpPUH HE MPOBOAMIACH NOPabOTKAa KOHCTPYKIHH, TpeOyromas
MIPOBEICHUS UCIIBITAHU;

BpeMsl, TIPOIIEAIICe MOCIe UCTIBITAHUI OTBITHBIX 00pPa3lloB, HE MPEBHIMIACT CPOK, YCTAHOBICHHBII
JUTS TICPUOTUYCCKUX UCTIBITAHUH.

Ecmu »Tm ycinoBusS He COONIOJCHBI, TO MpPU COOTBETCTBYIOIIEM TEXHHYECKOM OOOCHOBAHUH
JIOITyCKAETCSl 3aCUUTHIBATH OTMACTBHBIC WCIBITAaHUS, HA pPE3yNbTaTax KOTOPBIX HECOOI0ICHHE
YKa3aHHBIX YCIOBHI HE OTPaKACTCH.

8.5 IlpueMocaaTouYHble MCIBITAHUS

[IpueMocmaTouHble WCIBITAHUS TPOBOAMT CIyk0a TEXHHYECKOTO KOHTPOJS WU ApyTas
YIOJTHOMOYEHHAS Ha 3TO CIyX0a IMpeATpUATHSI-IH3TOTOBUTEIS.

OJIHOBPEMEHHO C MPUEMOCIHATOYHBIMH HCHBITAHUAMH KKABIA TpaHc(OpMaTop IIOJDKEH
MOJIBEPTraThCcsl TIEPBUYHON MOBEPKE IO MPaBUIaM, IPUHATHIM B CTpaHE-U3TOTOBUTEINE, U TI0 METOIUKE
I'OCT 8.216.

8.6 Ilepnoauyeckue MCIBLITAHUS

8.6.1. Ilepmopnmueckue WCHBITAHUS CIEAyeT MPOBOAWTH Ha TpaHCPOpPMATOpax CEpUITHOTO
MPOU3BOJICTBA HE peXe OJHOTO pasa B 5 JIeT.

[TonrBepxnenne cpenHei HapaOOTKK IO OTKa3a NEepBBI pa3 mpoBoasaT uyepe3 10 jer mocne Havana
CEpHIHOTO MPOU3BOCTBA, 3aTEM — HE PEXe OJJHOTO pasa B 5 JeT.

8.6.2 Ecnmm mpom3BOACTBO TpaHC(HOPMATOPOB OBUIO MPEpPBaHO KO BPEMEHHW HACTYIDICHHUS CpPOKa
OUYepeNHBIX MEPHOANIECKUX WCIBITAaHWH, TO TPH BO300HOBJIEHHM BBITyCKA CIIEAYET MHPOBOAWTH
NEePHOJUYECKHEe UCIBITaHUSA TpaHc(OPMATOPOB Ha oOpaslax MepBOH MapTHUH, W3TOTOBIEHHOH MOCIe
BO300HOBJICHUS TPOU3BOACTBA.

Jlo 3aBepiieHMs OTHENbHBIX (JUIMTEIBHBIX 110 BpPEMEHH) WCIHBITAaHWM, BXOMIMMX B 00bEM
MEepUOANYECKUX HCIBITAHNH, OCHOBAaHHUEM JUIS BBIMYCKa TpaHC(OpPMAaTOPOB SIBISETCS IMPOTOKOI
MpeABIIYIINX TEPHOJANIECKIX UCIIBITAHUH.

8.7 TumoBble WCHBITAHUS CIEAYET IMPOBOAWTH B TMOJHOM WM COKpAalleHHOM oOBeMe
KBaNN(UKAIMOHHBIX HCHBITAHUHA TP W3MEHEHWH KOHCTPYKIWH, NPHUMEHSIEMBIX MaTepHajioB WM
TEXHOJIOTUH MPOM3BOJCTBA, €CIIM 3TH M3MEHEHHs] MOTYT OKa3aTh BJIMSHAE HA XapaKTEPUCTHKH WU
napaMeTpsl TPaHC(HOPMATOPOB.

B 3aBucuMocTH OT XapakTepa BHOCHMOTO HM3MEHEHHs (M3MEHEHWH) HCIBITAHUSM JOITyCKaeTcs
MOJIBEPTaTh OTAEIbHBIE COOPOUHBIE EANHUIIBI, IETAIN, 00Pa3I(bl MATEPHATIOB H AP.

8.8 HcmblTaHust 111 yTBEPXKICHHUS THUIA M HAa COOTBETCTBHE YTBEP)KACHHOMY THILYy CIIEIyeT
MPOBOAUTD O MPABUIIaM, IPUHSTEIM B CTpaHE-U3rOTOBUTETIE.

9 MeToabl KOHTPOJIA

9.1 ITpoBepka HA COOTBETCTBHE TPEOOBAHUAM COOPOYHOIO YePTEkKA
9.1.1 [IpoBepke moanexar:



rabapuTHble'), yCTAHOBOUHBIC M NPHCOCAHHHTEIBHBIC DPa3Mephl, s KOTOPHIX Ha COOPOUHOM
qyepTeke yKa3aHbl IpeebHbIC OTKIOHEHNUS;

macca Tparchopmaropa'’;

COCTOSIHUE TIOBEPXHOCTH HApPyKHBIX M30JIALUOHHBIX YacTel;

COCTOSIHHE 3al[UTHBIX OKPHITHI HapyXHBIX YacTei;

COCTOSIHHE TIJIOIIA/I0K O] 3a3EMIISIOIINE 3aKHMBI;

MPaBUJIBHOCTH 3aIIOJHEHUS TaONMYeK TEXHNIECKUX JTaHHBIX;

MapKHUPOBKa BBIBOJIOB;

KOMIUIEKTHOCTb.

D Tonbko IpHU UCHbITAHUAX KBaJ'II/I(bI/IKaHI/IOHHLIX, JUIL YTBEPXKJCHUSA THIIA, TUIIOBBIX, MNEPUOANYCCKUX U Ha
COOTBETCTBUE YTBECPKACHHOMY THITY.

[IpoBepky mpOBOIAT BHEHNIHMM OCMOTPOM, H3MEPEHHEM YHHBEPCAIBHBIM H3MEPHUTEIbHBIM
HMHCTPYMEHTOM, IIPH ITOMOIIH IIA0JIOHOB, a TaKXKe B3BEIIMBaHHEM TpaHCc(opMaTopa Ha Becax 00IIero
MPUMEHEHHUS WM TIPU TOMOILIH NPYXHUHHOTO JHHAMOMETpA.

9.1.2 Tlpm npHeMOCAATOYHBIX HCIBITAHHUSIX pPa3Mephl JOINYCKAaeTCs MpPOBEPSITh Ha JACTASIX H
CcOOPOYHBIX STUHMIIAX JIO COOPKH TpaHCHOopMaTopa.

9.1.3 JlommyckaeTcst ompenensaTh Maccy TpaHc(opMaTropa CyMMHPOBAaHHEM Macc BCEX COOPOYHBIX
€/IMHMII.

9.2 Ompenenenue NPOOMBHOTO HANpPsDKEHWS W TaHICHCA YIila AWDJIEKTPHUYECKHX IOTEPh IIPH
ucnbiTannd poosr Maciaa — 1o ['OCT 6581. Jlnst TpaHChOpPMAaTOPOB ¢ HOMHHANBHBIM HAIPSDKEHIEM
o 35 kB BkmounTensHO Tpoda Macia OTOMpaeTcss B TOT e JACHb M3 €MKOCTH, U3 KOTOPOH Macio
3amMBaeTcs B TpaHCPOpPMATOp, a UL TPaHC(HOPMATOPOB C HOMHHANBHBIM HampspkeHrneM 110 kB u
BBIIIE — HEMOCPECTBEHHO U3 TpaHchopMmartopa. [1opanok B3sATHS MpoOBI 0KEH OBITh yCTaHOBIICH B
CTaHJapTax Ha TPAaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

9.3 U3MepeHue CONMPOTUBIECHUS H30JIAUN OOMOTOK MPOBOIUTCS MeraomMMmeTpoM Ha 2500 B mms
MepBUYHBIX 0OMOTOK He3azeMilsieMbIX TpanchopmaTopoB ¥ Ha 1000 B — st mepBUYHBIX 0OMOTOK
3a3eMJISIEMBIX ¥ BTOPUYHBIX 0OMOTOK BCEX TpaHC(HOPMATOPOB.

9.4 Ucneitanue anekrpuyeckoit nmpouyHocty n3ossaun — 1o 'OCT 1516.2 u T'OCT 22756.

[Tpn MOBTOPHBIX MCHBITAHUSX BHYTPEHHEH M30JIALUH TIEPBUYHBIX OOMOTOK, IIPOBOJMMBIX C IIEJIBIO
MIPOBEPKH PabOTOCIIOCOOHOCTH TpaHC(HOPMATOPOB TOCIE MPOBEICHUS HCIBITAHUN JAPYTMX BHJIOB,
WCTIBITATETIFHOE HAINPSHKCHHE JOJDKHO ObITh He Oomee 90 % HCHBITATENBHOTO HANpsDKEHUS,
mpexycmorperHoro OCT 1516.1 w TOCT 1516.3.

9.5 N3mepenne Toka xomocroro xoga — mo ['OCT 3481.1.

9.6 Ompenenenne norpemHocte (6.15) u mpoBepka Tpymnsl coeanHeHns oOMoTok (5.10) —rio
I'OCT 8.216. Ilpu wucmeITaHUM TPEeXOOMOTOUHBIX TpaHC(HOPMATOPOB OOMOTKa, CBOOOJHAs OT
UCIIBITaHHH, TOJDKHA OBITH PA30MKHYTA.

Jnist TpexoOMOTOYHBIX TpaHC(OPMATOPOB, [UIUTEIHHO PA0OTAIOMIMX C BKIIOYEHHBIMU Harpy3KaMu
Ha 00euX BTOPHUYHBIX OOMOTKAaX, MOTPEUIHOCTH TPaHC(HOPMATOPOB OINPENEISIOT C BKIIOYEHHUEM
Harpy3ok Ha 00e BTOpHYHbIE OOMOTKH. IlOpsSIoK pacmpeneneHusi Harpy30K MEXAY BTOPHUYHBIMH
OOMOTKaMH TIpU  OMNpEJENICHWH TOTPEUIHOCTeH JO/DKeH OBITh yKa3aH B CTaHIapTax Ha
TpaHcdopMaTopsl KOHKPETHBIX TUIIOB.

[Ipumeuanus

1 ITorpemHoCTH €MKOCTHBIX TPaHC(HOPMATOPOB, NMPEIHA3HAYEHHBIX AT pabOTHl B IMEKTPHUECKUX LETISX
TIEPEMEHHOT0 TOKa yacTtotoi 50 [, onpeaensoT npu yacToTax nmuTaromero Hanpsbkerns 49,5 u 50,5 I'o.

2 TlorpemHocTH €MKOCTHBIX TpaHC(HOPMAaTOPOB, NPEIHA3HAYEHHBIX JI1 pabOTHl B IJIEKTPHUYECKUX LETISIX
MIEPEMEHHOr0 TOKa yacToToi 60 I'l, onpeaensor Npyu 4acToTax MUTAIOLIEro HanpsbkeHus 59,5 u 60,5 I'n.

3 TlorpenrHocTH EMKOCTHBIX TpPaHC(HOPMATOPOB ONPENEISIOT IPH Harpy3Kax, COOTBETCTBYIOLIMX BCEM
ki1accaM TowyHocTH. C paspemieHus [OCyZapCTBEHHOrO LEHTpa IO HCIBITAaHUIO CPEACTB M3MepeHuil (1o
CrenManu3aliy) IO pe3yibTaTaM MWCMBITAHUH JUIi yTBEpXKAEHHMS THIA (IO MPOBEPKE COOTBETCTBUS
YTBEPXKICHHOMY THITY) TpaHc(OpMaTopa JOIMYyCKAeTCs NMPOBEPATh HOTPELIHOCTH 3TUX TPaHCHOPMATOPOB TOJIBKO
T10 BBICIIEMY KJIACCY TOUYHOCTH.

4 TTorpemHocTH OOMOTOK IS 3AIUTHI ONPEAEIAIOT py HanpshxkeHusx 0,2 1 1,2 HOMUHAJIBHOTO 3HAUYEHHUS.

5 Ilpn mprueMocAaTOYHBIX MCHBITAHHUAX OINPEAENICHHE MOTPEIIHOCTEN 3IEKTPOMAarHUTHBIX TPAaHC(HOPMATOPOB
TIPOBOJIAT PH MEHBIIEM YHCIIE 3HAYCHUH HAPSDKEHUH ¥ MOIHOCTEH, el 000CHOBAHHOCTH TAKOTO YMEHBIICHUS
HOATBEPIKACHA KBATM()UKALMOHHBIMH ¥ THIIOBBIMH MCIIBITAHHSMH.

9.7 HampspkeHne Ha BBOJIAX Pa3OMKHYTOTO TPEYTOJbHUKA BTOPHUYHBIX JOMOJHHUTEIBHBIX 0OMOTOK
TPEeXOOMOTOUHBIX TpaHC(opMaTopoB (6.4) M3MEpSIOT IpHU HAarpy3Ke 3THX OOMOTOK HOMHHAILHOM
MOIIIHOCTBIO ¢ Koa(dumreHToM MommHOCTH 0,8 (XapakTep Harpy3Ku — aKTHBHO-WHIYKTUBHBIN).



Jist modydeHHWsT CHMMETPUHM TIEPBHYHOTO (ha3HOTO HANPSDKEHHsS JIOMYCKAeTCsl HCIBITHIBATD
TpaHcopMarop B THTAMOMIEH CETH C 3a3€MIICHHOW HEWUTpalblo IO CXeMaM, H300paKeHHBIM Ha
pucyskax b.9 u b.10 npunoxenus b.

9.8 HampspkeHne Ha BBOJIaX Pa30OMKHYTOTO TPEYTOJIbHUKA BTOPHUYHBIX JOMOJHHUTEIBHBIX 0OMOTOK
TPeX0OMOTOUHBIX TpaHc(opmaTopoB (6.7), BO3HUKaIOIIEe MPH 3aMBbIKaHUH OJHOW M3 (ha3 IMEepBUYHBIX
0OMOTOK Ha 3eMITI0, N3MEPSIOT MPU HOMHUHAJIBHOM 3HAUYEHWH HArpy3KH JOIOJHUTEIHHBIX OOMOTOK H
3HAYE€HNH HAarpy3KH OCHOBHBIX BTOPUYHBIX OOMOTOK, COOTBETCTBYIOIIEH HU3IIEMY KIIacCy TOUYHOCTH.

[Ipu sToM TpaHC(hOpPMATOPHI BKIIOYAIOTCS B CETh C M3OJIUPOBAHHOW HEUTpPaNbl0, a WX JHHEHHBIE
BBIBOJIbI IIEPBUYHBIX OOMOTOK IIOOYEPEAHO 3aKOpauyMBarOT Ha 3eMito. JlomlyckaeTcsi HpOBOIUTH
UCIIBITAaHKE Ha JIIOOBIX BYX (hazax TpaHCHOPMATOPOB.

[pumeuanne — Ilpu ucneitanusax o 9.7 u 9.8 HE0OXOAUMO 3a3eMIICHUE IOMOJIHUTEIBHBIX BTOPHYHBIX
00MOTOK 4epe3 MPOOUBHOM MPEeIOXPaHUTENb I TPaHCHOPMATOPOB, BKIIFOYAEMBIX MO CXEMaM, H300PayKCHHBIM Ha
pucynkax b.4 u b.5 npunoxenus b.

9.9 HcnelTanne Ha HarpeB mpu mnpexpenbHo Mommocth — 1o ['OCT 3484.2 wmeromom
HETIOCPEJCTBEHHOW HArpy3Ku IpU MUTaHUM HOMUHAJIBHBIM HANpsDKCHHEM CO CTOPOHBI NMEPBUYHON
0OMOTKHM U pacrpeliefieHneM Harpysku coraacHo 5.4. Ilpu 3ToM momyckaercss KOHTPOJIMPOBATH TOJIBKO
TeMIepaTypy OOMOTOK 110 M3MEHEHHIO CONPOTHBIICHHS, & Y MAacCIIOHAIOJHEHHBIX TpaHCc(OpPMaTOpoB
TaK)Ke TEMIIEPATypy BEPXHHX CIIOEB Macia.

9.10 UcnblTaHue Ha yCTOWYMBOCTD K JJIUTENBHBIM OJHO(A3HBIM 3aMbIKaHUSIM IHUTAIONMEH CETH Ha
3eMITIO IPOBOJISIT TOJIBKO JUTS 3a3eMIISIEMBIX TpaHC(OpMaTOpOB, MpeHa3HAYeHHBIX IS pabOTHI B CETAX
C M30JIMPOBAHHON HEUTpabio (6.6).

K rtpexdazaeim TpanchopmaTopaM, a Takke K Tpex(PasHBIM TpymmaMm — OOHO(pA3HBIX
TpaHcopMaTopoB, OOBEAWHEHHBIX MPEINPHATHEM-U3TOTOBUTEIEM B EAWHYI0 KOHCTPYKIHIO,
MOJABOST Tpex(a3HOe MPAaKTHUECKH CHHYCOWIAIbHOE M NMPAKTHYECKH CHMMETPHYHOE HANpsDKEHHE,
paBHOe HanbombIemMy padouemy 3HaueHuto o 'OCT 1516.3 ¢ mocnenyronuM 3aMbIKaHUEM OJTHOU U3
(a3 nepBuuHOil 00OMOTKM Ha 3emito. K omHodaszHbIM TpaHchopMaTropam MOIBOJT HANpPsDKEHUE,
paBHoe 1,9 HOMUHATBHOTO.

[Tpu ucnbiTanuy TpaHcopMaTopoB BTOPHUYHBIE OOMOTKHU JIOJDKHBI OBITH HArpy>K€Hbl MOIIHOCTBIO,
YKa3aHHOHW B CTaHAApTaX Ha TpaHC(HOPMATOPhl KOHKPETHBIX THIIOB.

B asToM pexuMme TpaHCQOpMATOpBl HCHBITHIBAIOT B TedeHWe 8 4. [IpeBbIlIEHHE TeMIlepaTypsbl
TpaHc(opMaToOpOB TOHKHO COOTBETCTBOBATH 6.11.4.

Temneparypy TpanchOpMaTOpOB, MOABEPTarONIMXCs MOBHIIIEHHOMY HanpshKeHHIo B Tedenue 30 ¢
(Tabnuna 14), He KOHTPOJIUPYIOT.

Iocie »Tux ucmbITaHMH TpaHC(HOPMATOPHI TOIKHBI OBITH MTOJBEPTHYTHI IIOBTOPHBIM HCTIBITAHHUAM B
00BeMe IPUEMOCIATOUHBIX.

9.11 HcnmpiTanus Ha YCTOHYMBOCTH K TOKaM KOPOTKOTO 3aMBIKAHWS TIPOBOMST CJICTYFOIIUM
o0pazom.

K mnepBuuHbiM oOMOTKam TpaHc(hOpPMaTOpOB MOABOAAT Hampsbkenue, paBHoe 0,9—1,05
HOMHHAJIBHOTO, TIPH Pa30MKHYTBIX BTOPHUYHBIX OOMOTKax. 3aTeM OJHY M3 BTOPHYHBIX OOMOTOK ¢
TIOMOIIBIO CIIEIHATBHOTO YCTPOMCTBA 3aKOPavyMBAIOT W BBIICPKHBAIOT pekuM B Tedenue 1 c. Ilpu
9TOM HaIpsDKEHHE Ha BBIBOAAX MEPBUYHOIN OOMOTKH JIOJDKHO COXPAHATHCS B YKA3aHHBIX MPEAeIax.

Kpurepnn oneHKH JOMDKHBI OBITH YKa3aHBI B CTaHAApTaxX Ha TpaHC(HOPMATOPHl KOHKPETHBIX THIIOB.

[Ipr WCHBITAHUM BIEKTPOMArHUTHBIX TPAHC(HOPMATOPOB U IJIEKTPOMArHUTHBIX yCTPOWCTB
€MKOCTHBIX TpaHC(hOPMATOpOB HAIPSHKEHHE JIOMYyCKaeTcsl IOJBOAWTH CO CTOPOHBI BTOPWUYHBIX
00MOTOK TIpH 3aMKHYTOH HAKOPOTKO MEPBUYHOI 0OMOTKE.

9.12 Paboty tparchopMaTopa IpH MEPEXOTHBIX IpOIleccaX MPOBEPSIOT C OCHIILTOrpaduIecKoit
3alCBI0 WM OIpEICICHHEM IIOKa3aTeled Iporecca IPYyTMMH METOJaMH, O0eCHeYHBAIOIINMHU
HEOOXO0UMYIO TOUHOCTb U3MEPEHUM.

9.12.1 HcmelTanue Ha 3aTyxXxaHHE IEPEXOJHOTO IIpoliecca MpHU KPaTKOBPEMEHHOM KOPOTKOM
3aMBIKaHUA BO BTOpHWYHON memu (6.13.1) mpoBoAsST 3aMbIKaHHEM HAKOPOTKO BBOJOB OCHOBHOMU
BTOPUYHOW OOMOTKHM TpaHc(opMaTopa TpH OIBITE XOJOCTOro xoja. IlaneHune HampsHKEHUS BO
BHEIIHEH IIeNH MPH 3TOM JOJDKHO ObITh He Oosee 10 % HOMHHaNBHOTO 3Ha4YeHUs. J[IUTENBHOCTH
MIepEXOJHOTO Tpolecca ONMpPEAENAIOT JIeciTh pa3. Eciu Xors Obl B OJHOM Cilydae TUTENBHOCTD
TIEPeXoTHOTO TIpoliecca cocTaBUT ©Oonee 10 mepno OB HOMHHAIGHOHW YacTOTHI, TO HPOBOIST
JONOJTHUTENBHO 90 aHANOTHYHBIX NMPOBEPOK. [IpH 3TOM UTUTENEHOCTh EPEXOAHOTO MPOIEcca MOXKET
661Tb OT 10 10 15 Mepno0B HOMUHATILHOM YacTOTHI He Ooiee YeM B TpeX cirydasix u3 cymmapHbix 100.

9.12.2 VcnpiTaHne Ha CKOPOCTh CHIDKEHHSI BTOPUYHOTO HATIPSDKCHHUS 10 YCTAHOBIIEHHOTO 3HAYCHUS
(6.13.2) mpu BHE3aITHOM KOPOTKOM 3aMBIKaHHH Ha 3a)KMMaX IEPBUYHON LIETH IPOBOMISIT I10 JBA pa3a C



HavMEHbIIEH B BBICIIEM KJIACcCe TOYHOCTH M HaWOONbIIEH B HHM3LIEM KJIACCe TOYHOCTU AKTUBHO-
WHIYKTUBHOM Harpyskoi c¢ kodd¢unmenrom MomHoctd 0,8 W NpH MIHOBEHHOM TEPBHYHOM
HaNpsDKeHUH, OJIM3KOM K HYJEBOMY M MaKCHMaJbHOMY 3HAa4eHUSIM. JTa TPOBEPKAa MOXET OBITh
NpOBEJICHa II0 CXeMe, M300paKeHHOW Ha PHCYHKE 2, COOTBETCTBYIONIEH AKBHBAJICHTHOW CXeMe
eMKOCTHOro TpaHcdopmaropa. [lapameTpbl SKBHBAJIEHTHONH CXEMBl IOJDKHBI OBITH YyKa3aHBl B
CTaHJapTax Ha TPAHC(HOPMATOPHI KOHKPETHBIX THIIOB.

Jormyckaercst NPUMEHSTh IPYTMe METOIBl HCIBITAaHHH, KOTOpPBIE JOJDKHBI OBITH yKa3aHbl B
CTaHIapTax Ha TPAHCHOPMATOPHI KOHKPETHBIX THIIOB.

9.13 Meroapl W BUABI HCHBITAHUHA TpPaHCHOPMATOPOB HA YCTOMYMBOCTE K KIMMAaTHYECKUM
BHEIIHUM Bo3neiicTByromuM  ¢aktopam 1o I['OCT 16962.1 u MexaHMYECKHM BHEIIHUM
Bo3neiictBytomuM  akropam mo ['OCT 16962.2 nomkHbl OBITH yKa3aHbl B CTaHIAapTax Ha
TpaHcopMaTopsl KOHKPETHBIX THIIOB B 3aBUCHMOCTH OT HCIIOJHEHHS W KOHCTPYKTHBHBIX
0co0eHHOCTEN TPaHC(HOPMATOPOB.

[Tpn ucnbITaHUSX TpaHC(hOPMATOPOB KAaTErOpHM pa3MelleHust | Ha BO3AEHCTBHE HArpy3ok OT
BETpa, ToJI0JIe/a ¥ TSHKEHHS IIPOBOIOB OCHOBAHHE TPaHC(POPMATOpa JKECTKO 3aKPEIUISIOT, a K CepeluHe
BBIBOJIa €r0 NEPBHYHON OOMOTKM IIPHKJIAJBIBAIOT HArpy3Ky, YCTaHOBJIEHHYIO B 6.8.3. Yka3aHHyIo
Harpy3Ky NpHUKIaIbIBAIOT MOOYEPEAHO B TPEX B3aUMHO IEPHEHIUKYJSIPHBIX HAIPABICHUSAX: B
TOPU30HTAIBHOW ITOCKOCTH MO OCH BBIBOAA B CTOPOHY OT TpaHC(opMaTopa, B TOPU3OHTAIBHOM
IUTOCKOCTH B HAlpaBJICHHH, MEPHEHANKYISIPHOM K OCH BBIBOJA, M B BEPTHKAIBHOHW IUIOCKOCTH TIO
HaIPaBJIEHUIO K OCHOBAHHIO.

| ) c
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T1 — nuraronmii Tpanchopmarop; C — KOHAEHCATOp 0TOOpa MOITHOCTH €MKOCTHOTO
TparchopmaTopa; 72 — TpaHchopMaTOp HAPSHKSHUS IS OCIIFULIOTpadupoBanus; OY—
AIEKTPOMArHUTHOE YCTPOUCTBO EMKOCTHOTO TpaHC(OopMaTopa; B — BHICOKOBOJIBTHBIH
KOPOTKO3aMBIKaTEeNb; S, — Harpy3Kka OCHOBHOW BTOPHYHOH OOMOTKH

Pucynok 2

Jlnist cTep)KHEBBIX BBOJIOB M BBIBOJIOB, PACIOJIOKEHHBIX BEPTHKAIBHO, HArPYy3Ky MPHKIIAJBIBAIOT
MOOYEPETHO B JIBYX HANPABJICHUSX: BEPTUKAIBLHO BBEPX M TOPHU3OHTAIBHO B JIIOOOM HaIlpaBJICHHH.

B xax70M HanpaBlieHU BpeMsl BBLIEPIKKH Harpy3kd — 1 MUH.

TpanchopmaTop CYMTAIOT BBIIEPXKABIIMM HCIIBITAaHUE, €CIIM BO BPEMsI | TIOCTIE €T0 MPOBEICHUS HE
OTMEUYEHO MOBpEXICHNH TpaHcopmaropa WIM BBIBOJA, TEYM Macia y MAacjOHANOJHEHHBIX H
YBEJIMUYECHUE YTEUKH Ta3a Y ra30HaIOJHEHHBIX TPaHC(HOPMATOPOB.

9.14 OnpeneneHne KOTMYSCTBEHHONW YTEUKH ra3a Ta30HANIOIHEHHBIX TPaHC(HOPMATOPOB

HcnpiTanne 1o ONpeneNeHNIo YTEUKH ra3a MPOBOIAT IPU TEMIEpaType OKpPYKaromeH Cpezbl
(25£10)°C.

Hcnbityemblii  Tpanc(hoOpMaTop, 3alOJNHEHHBIH Ta30M JI0 HOMUHAJIBHOTO pabodero IaBJIeHWUs,
MOMEIIA0T B 3aMKHYTHII 00beM (Kamepy, 4eXosl U3 MOJIMMEpPHOH IUIEHKH), KOTOpBI HE NOJKEH
NpeBBIIATh HAPYKHBIH 00BEM UCIIBITYeMOTro TpaHcdopmaropa Oosiee yeM B 3 pasa.

BHyTpn o0bema JIOJDKEH pacroiaraTbCsi BEHTUIISITOP, CIIOCOOCTBYIOIIMM ITEPEMENIMBAHIIO CMECH
BO3/yXa U rasa, 3al0JIHSIOIIEro TpancdopmaTop.

ITocme ycraHoBKM TpaHcdopmaropa B 3aMKHYTBHIE 00BEM B TIOCICOHHH BBOAAT IIYII
YyBCTBUTEIILHOTO MpPUOOpa (TEYEHCKATENs), pearnpyromero Ha Majible KOHIIEHTPanH ra3a, KOTOPBIM
3aIl0JIHEH HCIIBITyeMBIH TpaHcdopmarop, U (GUKCHPYIOT MmokazaHus Ipubopa. Uepes orpesnereHHbIH
MIPOMEXXYTOK BPEMEHH BEIIEPKKU TpaHcPopMaTopa B 3aMKHYTOM oOBeMme (Hampumep 1 9) omepanunto
TTOBTOPSIIOT.

T'omoByto yTeuky rasa g, % Macchl ra3a B HCIBITYEMOM TpaHC(HOPMATOPE, OTPEEIIIOT o hopMyIIe
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rne AC — pa3HOCTh KOHIIEHTPAIIMK I'a3a B 3aMKHYTOM 00bEME 3a BPEMsI BBIIAEPIKKH, T/,
Py =1 krc/em?;
AV — pasHOCTh MEXIy 3aMKHYTHIM U HApy>KHBIM 00bEMOM HCIIBITYEMOT0 TpaHcopMaropa, J;
Pon — HOMHHAIIBHOE JaBIICHHUE Ta3a (aBCOTIOTHOE) B TpaHc(OpMATOpe, KIc/cM?;
Vi: — 00BeM raza B TpaHcopmarope, J;
d — TIOTHOCTH Ta3a B TpaHcdopmarope;
t — BpeMsi MKy U3MEPEHUSIMH, 4.
Jlnist Tpancdopmaropa, 3aroIHEHHOTO 3JIera30M, TOIOBYIO YTEUKY ra3a OnpeessiioT mo Gopmyrie
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[Ipumeuanus

1 3HaueHuss 00bEMOB, HEOOXOAUMBIX JJISI BEIYUCICHUS YTEUKH, JOJDKHBI OBITH ONPEAEIECHBI ¢ MOTPEIIHOCTHIO,
He npesbimaromei 20 %.

2 Ecmu mkama mpubopa i ONpeleieHHs YTEYKd He KaauOpoOBaHA HEMOCPEACTBEHHO B 3HAYCHHIX
KOHIICHTpAIIMK Ta3a, T/, 3TH 3Ha4eHHs HaxomsaT 1o 3aBucuMoctd C = f(H) (rme H — moKa3aHus mpubopa B
¢IMHUIIAX [IKAJIBI), MPUIOKEHHON K CBUICTEIBCTBY 00 aTTecTaluu (KaTHOpOBKe), MPOBOAUMON B YCTAHOBICHHOM
MOPSIIIKE.

9.15 UcnbiTaHHEe HA IPOYHOCTH IPH TPAHCHOPTHPOBAHUH

9.15.1 Metons! UCHBITAHUS Ha MPOYHOCTh Npu TpaHcnopTtupoBaHuu no I'OCT 23216 momxHbI
OBITH yKa3aHbl B CTaHAApTaX Ha TPAaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

9.15.2 Tlocne wuchbITaHusi TpaHcQOPMATOPBI PACHaKOBBIBAIOT, NPOBOISAT BHEUIHUH OCMOTD
TpaHc(opMaTopoB, Taphl, KPEIUICHNH, a TakXKe IPOBEPSIOT ITapaMeTphl, YCTaHOBJIEHHbBIE B CTaHIApTax
Ha TpaHc()OpPMATOPHI KOHKPETHBIX THIIOB.

9.15.3 TpaHcopMaTop ¥ €ro YmakoBKy CUATAIOT BEIICPKABIIMMU HCITBITAHHE, CCITH:

a) MIPX BHELTHEM OCMOTPE YIAKOBKH HE OOHApYXEHBI MEXaHWIECKHE MOBPEXKICHHNS Taphl, BEAYIIHIC
K TOTEepe 3alIUTHBIX CBOMCTB, a TAaK)Ke HAPYIICHHWS KPEIUICHWH YIAKOBAaHHBIX HW3AEIMH B Tape.
Jomyckaercst ocnabineHne KpeluleHHH W3JIeNus B Tape, €ClM 3TO HE MPUBEIO K IOBPEKACHHIO
TpaHchopMaTopa B IPOIECCe UCIBITaHNUS;

0) mpu BHeNIHeM ocMOTpe TpaHc(hopMaTopa He 0OHAPYKEHBI TIOBPEXKICHUS, MPETISTCTBYIONINE €0
pabore, a pe3yabTaThl MOBTOPHBIX MWCHBITAHMH Ha 3JIEKTPHYECKYI0 INPOYHOCTh H3OJSLUH U
OTpeieIeHUe MO PEeTHOCTEH — MOJIOKUTEbHBIE.

9.15.4 Tlpum ynakoBKe HECKOJBKHX TpaHC(OPMATOPOB B OJIUH SIIHK JOITYCKAeTCs MPOBOAUTH
MIPOBEPKY MapaMeTpoB BHIOOPOUYHO. UHCIIO MOAIEekKAIIUX UCTIBITAHUIO TPAaHC(HOPMATOPOB JOIDKHO OBITH
yKa3aHo B CTaHIapTax Ha TPaHC(POPMATOPhl KOHKPETHBIX THUIIOB.

9.15.5 Jlns KpymHOrabapuTHBIX TpaHC(OPMATOPOB HCIIBITAHWE JIOITyCKAaeTCsi HE IMPOBOJHTH, a
CIOCOOHOCTh  TPaHC(OPMATOPOB W  YIMAKOBKH MNPOTHBOCTOSITH pa3pymIalONIeMy BO3ACHCTBHIO
MEXaHWYECKUX Harpy30K IPH TPAHCIOPTUPOBAHUM OIEHUBAIOT MO PE3yJIbTaTaM TPAaHCIIOPTHPOBAHUS
9THX WIN aHAIOTHYHBIX U3JEIHHA TOTPEOUTENIO.

9.16 UcnbiTanne yakoBKH TpaHcdopMaTopa Ha cOpachiBaHHe

9.16.1 Meronsl ucHBITaHUS YIMakoBKH TpaHchopmaropoB Ha cOpaceiBanue no ['OCT 18425
JIOJDKHBI OBITh YKa3aHbl B CTAaHAAPTaX Ha TpaHC(HOPMATOPbI KOHKPETHBIX THIIOB.

9.16.2 HcnplTaHWI0 TOABEPrarOT YMAaKOBKY CyMMapHOH Maccoil (BMecTe ¢ YIaKOBaHHBIM
tpanchopmaropom) mo 200 kr. YmakoBky cymMmapHOW Maccoil Oonee 200 Kr, a Takke YIaKOBKY,
MapKHUpPOBaHHYIO 3HaKoM «Xpymkoe. OCcTOPOXXKHO», UCTIBITAHHIO Ha NMPOYHOCTH NMpH COpPACBIBAHUU HE
MIOJIBEPTAIOT.

9.16.3 Slmmk (YyHmakoBKy) C HaxoIsiIIMMCS B HEM TpaHc(opMaTropoM (TpaHCoOpMaTopamu) HIIH
MaKeTOM, HMHUTHPYIOIINM YIAKOBAaHHBIC TPAHC(HOPMATOPHI, COPACHIBAIOT OAWH Pa3 HA IUIOMIAJKY IO
T'OCT 18425 Ha ero TOpUEBYIO CTOPOHY C BBICOTHI:

0,5 M — mmpu cymmapHoit Macce (TpaHcopmaTopa u yrakoBki) 10 100 KT BKIIIOUNTETHHO;

0,3 M — mpu cymmapHo# Macce (TpaHchopmatopa um ymakoBkH) cBbime 100 mo 200 xr
BKJIFOUUTEINBHO.

9.16.4 Ilo oxOHYaHUH UCTIBITAHUS ITPOBOJAT BHEIIHUN OCMOTp YIaKOBKH.



9.16.5 VYmakoBKy CYMTAIOT BBbIIEp)KaBIIEH WCHBITAHWE, €CIM TPU BHEUIHEM OCMOTpPE HE
oOHapy)XeHbI TOBPEXICHUS, BEAyIIME K IOTepe €€ 3alluTHBIX CBOWCTB. Jlomyckaercs ocnalneHue
OTAETBHBIX KPETUICHHUH.

9.17 VYpoenp uactuuHbiX pazpsanoB onpenesnsitor nmo 'OCT 1516.3 u I'OCT 20074. Meron
M3MEpEeHNs TaHTeHCa YIila AUIICKTPHUECKHUX MOTEPh MACIIOHAIOJHEHHBIX TPAaHC(HOPMATOPOB JIOIKEH
OBITH YKa3aH B CTaHAAPTaX Ha TpaHCHOPMATOPHI KOHKPETHBIX THUIIOB.

9.18 TloaTBepkneHne cpenmHeidl HapaOOTKM MO OTKa3a NPOBOIIT Ha OCHOBaHMH cOopa y
motpeduteneit u obpaboTkm mMHPOpMamuu o0 pabore TpaHCHOPMATOPOB WM HX MPOTOTHUIIOB IO
METOJIUKE, YKa3aHHOH B CTaHIapTe Ha TpaHC(OPMATOP KOHKPETHOTO TUTIA.

9.19 Ucnertanus Ha repmetnaHocTs — 1o ['OCT 3484.5.

9.20 JInuHy myTH yTeUKHd BHEIIHEH H30JIALUHN TPaHC(POPMATOPOB HA COOTBETCTBHE TPEOOBAaHUSIM
6.9.1.4 nmpogepsrot o I'OCT 9920.

9.21 W3mepeHnue CONPOTURICHUS 0OMOTOK OCTOSIHHOMY TOKY TipoBepsitoT o 'OCT 3484.1.

9.22 MeToip HCIIBITAHHS Ta30HANIOIHEHHBIX TPaHC(OpMaTopoB Ha B3PHIBOOE30MIACHOCTD JOJIKHBI
OBITH yKa3aHbI B CTaHAAPTaX Ha TPAaHC(HOPMATOPHI KOHKPETHBIX THITOB.

10 TpancnopTHpOBaHMe M XPaHEHHe

10.1 TpanciopTupoBaHue

10.1.1 TpaHcnOpTUpOBaHHE YMAKOBAaHHBIX TPAaHC(HOPMATOPOB OCYLIECTBISIOT TPAHCIIOPTOM
aroboro Buaa. TpeOoBaHMs K TPAaHCIIOPTHPOBAHMIO B YaCTH BO3IEHCTBHSA MEXaHUYECKUX (PaKTOPOB 10
TI'OCT 23216 u xnumaTtnyeckux (akropos BHentHen cpensl mo ['OCT 15150 momxHbI OBITH YKa3aHBI B
CTaHAapTax Ha TpaHC(POPMATOPhl KOHKPETHBIX THIIOB.

[Tpu TpaHCIOPTHPOBAHHWU B TPAHCIIOPTHHIX KOHTEHHepax TpaHcdopmaropsl 0e3 MHAMBUAYaJIbHON
YIIaKOBKH JIOJKHBI OBITh HAJIEKHO 3aKPETUICHBI M IPEIOXPAaHEHBI OT MEXaHMYECKUX TIOBPEKICHUH.

Jlomyckaercsi TpaHCIIOPTHPOBaHME TpaHC(OpMAaTOPOB B Ipeiesax OXHOrO ropojaa 0e3 yHakoBKH
TIPY YCIIOBUH MIPUHSTHSL HEOOXOAMMBIX Mep, HCKIIIOYAIOIINX BO3MOKHOCTh MX ITOBPEXKICHHSI.

10.2 XpaHeHue

10.2.1 TpeOGoBaHuS K XpaHCHHIO TPAaHCHOPMATOPOB B HACTH BO3ICHCTBHSA KIMMATHICCKAX
taxropoB BremmHelr cpeapl mo ['OCT 15150 gomkHBI OBITH yKazaHel B CTaHmapTaXx Ha
TpaHCcHOPMATOPbl KOHKPETHBIX THIIOB.

11 Yka3zaHusl 110 HKCILTyATAUMHA

Ilpu BBOZE B OKCIUTyaTAlMIO, a TAKKe B IMPOIECCE IKCIUTyaTal[Md TpaHCHOPMATOPOB ClEAyeT
co0uo1aTh TpeOOBaHMsI, YCTAHOBICHHbBIE B CTAH/IApTaX HAa TPAHC(HOPMATOPHI KOHKPETHBIX THUIIOB. DTH
TpeOOBaHMUS YKa3bIBAIOT B KCILTYaTAIIMOHHON IOKYMEHTAIHH.

12 'apanTHN U3roTOBUTESA

12.1 UsroroBuTenp rapaHTHPYeT COOTBETCTBHE TpaHC(HOPMATOPOB TPeOOBAHUSAM HACTOSIIETO
CTaHJapTa MPHU COOIOACHUH YCIOBUN MPUMEHEHHS, SKCIUTyaTallii, XpaHEHN U TPAHCTIOPTHPOBAHUS,
YCTaHOBJICHHBIX HACTOSIIIUM CTaHAAPTOM.

apanTHiHBI CPOK SKCIUTyaTallMk TpaHchOpPMaTOpOB — TpPU Toja C MOMEHTa BBOJa B
JKCIUTyaTallio, HO He Oojee Tpex C TMOJOBHUHOM JieT €O JAHSA OTIpy3Kkdu TpanchopmarTopa ¢
NPEANPUSTHS-U3TOTOBUTEIISL.

12.2 JInst TpanchopMaTopoB, MpeAHA3HAYCHHBIX IS SKCIOPTa, TapaHTHHHBIA CPOK SKCILTyaTaI[UH
YCTaHABJIMBACTCS B COOTBETCTBUH C HOPMAaMH, IPUHATHIMH B CTpaHEe-U3rOTOBHTEIIE.

NPUJIOKEHUE A
(pexomernodyemoe)

Bb100p HOMUHAJILHBIX MOLIHOCTEH 1711 TpaHc(opMaTopoB
Pa3JIMYHBIX KJIACCOB TOYHOCTH

Homunanbabie MOIIHOCTHU IJIsA TpaHC(l)OpMaTOpOB Ppa3IMYHbIX KJIAaCCOB TOYHOCTH, BLI6I/IpaeMHe 10
5.2, OIMPCACIIAIOT, UCXO0Ad U3 YCTAHOBJICHHBIX MPCACIbHBIX 3HAYCHUI HOFpeHIHOCTeﬁ HapsKECHU 1
9THUX KJIACCOB TOYHOCTH.



Ha pucynke A.l mnpuBeneHbl pEeKOMEHIyeMble XapaKTePUCTHKH MPOIEHTHOIO H3MEHEHHUs
BTOPUYHOTO HAIPsDKEHUS] TPaHCPOpMaTOpa, COOTBETCTBYIOLIHE KOI(PPHUIIMEHTY MOIIHOCTH BTOPHYHOM
Harpy3ku 0,8 npu akTUBHO-UHIYKTUBHOM Harpyske.

+

0,2
0,16
0,17

N Suow ~25,0m 480 S

HOM

f— morpenrHocTh HanpsHKeHust, %o; Sy, — HOMUHAIIbHAS MOIITHOCTh
JUTSI BBICIIIETO KJIacca TOYHOCTH, B-A

Pucynox A.1

BepxHsisi XapaKTepHCTHKa COOTBETCTBYET HPHIJIOKEHHOMY INepBHUYHOMY HampspkeHUto 0,8 Ul
HIDKHIS — HanpsokeHnio 1,2 Uy,y,. XapakTepUCTHKH MO3BOJIIIOT ONpPeNesiTh Ko3()(OUIMEHTHI
KPaTHOCTH HOMHHAIBHBIX MOIIHOCTEH Juisi Ooiee HM3KHMX KJIACCOB TOYHOCTH IO BEIOpAaHHON
HOMHHAJIGHOH MOIIHOCTH JJIsl BBICIIEr0 Kjacca TOYHOCTH. XapaKTEPUCTHKH TIPUBEIEHBI JUIS
TpaHc(hopMaTopa, IMEIOIIETO BEICIIHA Kiacc TogHocTH (,2.

Bribop KpaTHOCTH HOMHHANBHBIX MOIMHOCTEH Ui KJIACCOB TOYHOCTH 1 W 3  JomycKaercs
OCYILECTBIISATE 10 PUCYHKY A.l 1o BEIOpaHHONW HOMHUHAJIFHON MOIIHOCTH I Kitacca TouHocTH 0,5.

Kiacc tounoctu 0,5 mis manHoro tpancopmaropa — Beiciimil. Koadduimentsr kparHocTH
MOIITHOCTEW MPUOTU3UTENHHO paBHH 1,5 u 3,5.

Bb160p MOIIHOCTEW OCYIIECTBISIIOT 1O PUCYHKY A.l Tak, 4ToOBl XapaKTEpPHUCTHKa ITOTPELIHOCTH
TpaHcopmaropa mMMena Obl ONpeNesieHHBIH 3amac, cocTaBisromui npuMepHo 20 % TpenensHOro
3HA4YEHHs ITOTPELIHOCTH BTOPUYHOTO HANpPsDKEHUS Wi 5 % ¢ y4eToM pe3ysibTaToB KIMMaTHUECKHX
WCTIBITaHNH, TIPOBEIECHHBIX NPU BEPXHEM M HIDKHEM 3HAUEHHAX PabodMX TEMIIEpaTyp OKpY’KaromeH
cpenbl o 'OCT 15150 u TOCT 15543.1.

Ha pucynke A.1 mpamoyronsHuk ABCD xapakTepusyeT MpeelbHO JOMYCKAEMYH0 30HY
TIOTPENTHOCTH HANPSDKCHUS TpaHCPopMaropa TPH H3MEHEHHH BTOPHUYHOW Harpyskm ot 0,25 mo
HOMHUHAJIBHOTO 3HAYCHUS.

[TorpemHOCTE HanpsHKEHHUA f, %, OIpenensIoT o Gopmyie

f=Buo V22U (A1)

1

rne Kiyon — HOMUHANBHBIN KO3 duipeHT Tpanchopmanum;
U, — 3HaueHHe NepBUYHOTO HaNpshKeHus, B;
U, — 3HaueHne BTOPHYHOTO HAIPSDKEHUS, COOTBETCTBYIOIIEE MPUI0KEHHOMY HanpspkeHHto U
TIPU TAaHHBIX YCIIOBUSIX M3MepeHws, B.



MNPUJIOXEHUE b
(cnpasounoe)

CTpyKTYpHBI€ 2JIEKTPHYECKHE CXeMbl BKJIIOUYEHHsI TPaHC(POpMaTOpoOB

CxeMbl BKIIIOYEHHS TPaHC()OPMATOPOB JOJKHBI COOTBETCTBOBATH M300paKEHHBIM HA PHCYHKaX
b.1—b.10.

Pucynoxk b.1 — Cxema BrimoueHHs 0THO(a3HBIX HE3a3eMIISIEMBIX
JIBYXOOMOTOYHBIX TPaHC(HOPMATOPOB B TPeX(Pa3HbBIX MEKTPUUECKUX CETIX
C U30JINPOBAHHON HEUTpasbio U HanpsbkeHnueM 3 — 35 kB

i

Pucynox b.2 — Cxema BxintoueHHsT 0JHO(A3HBIX 3a3eMIIIEMBIX U TpeX(a3HBIX 3a3eMIIIEMBIX
JBYXOOMOTOYHBIX TpaHC(opMaTopoB B TpeX(azHbIX DIEKTPHUYECKUX CETAX
C U30JIMPOBAHHON HEUTpasbio U HampsbkeHueM 3 - 35 kB

N
I

Pucynok b.3 — Cxema BkiroueHns1 o1HO(a3HBIX 3a3eMIISIEMBIX U TPEX(Pa3HBIX
3a3eMJISIEMBIX JBYXOOMOTOYHBIX TPaHC(HOPMATOPOB B TpeX(Ha3HBIX HIEKTPUIECKHAX CETIX
C M30JMPOBAHHOW HEUTPAIbIO M HaNpsDKeHneM 3 - 35 kB

i

Pucynok b.4 — Cxema BritoueHus TpexdazHbIX TpeX0OOMOTOUHBIX TPaHC(HOPMATOPOB
B TpeX(a3HbIX AEKTPUUECKHUX CETAX C M30JIMPOBAHHON HEUTpaJbio M HanpshkeHneMm 3 — 35 kB




—Ir

Pucynok b.5 — Cxema BrimoueHHS TpeX(Pa3HBIX TPEXOOMOTOUHBIX TpaHCHOPMATOPOB
B TpeX(a3HbIX AEKTPHUECKHUX CETAX C M30JIMPOBAHHON HEUTPaJbio M HanpshkeHneM 3 — 35 kB

g

Pucynok b.6 — Cxema BkiIroueHHUs 01HO(A3HBIX 3a3eMIISIEMBIX U TPEX(PA3HBIX 3a3eMIIIEMBIX
TPEeXOOMOTOYHBIX TPaHC(HOPMATOPOB C JBYMsI OCHOBHBIMH BTOPHYHBIMU OOMOTKaMH B TPeX(a3HbIX
ANEKTPUUECKUX CETAX C U30JUPOBAHHOM HelTpabio U HampsbkeHueM 3 — 35 kB

i

Pucynox b.7 — Cxema BkITIoYeHHSI 0JHO(hA3HBIX 3a3EMIISIEMBIX TPEXOOMOTOUYHBIX
TpaHcdopMaTopoB C JBYMsI OCHOBHBIMH BTOPHYHBIMU OOMOTKAaMH B TPEX(PA3HBIX AIEKTPUUECKUX
CeTsIX C 3a3eMJICHHOM HelfTpanbio u HanpsbkeHueM 110 kB u BoImie

i

Pucynok b.8 — Cxema BkiroueHHs 01HO(a3HBIX 323€MIISIEMBIX TPEXOOMOTOUHBIX
TpaHCOpPMATOPOB B TPEX(PA3HBIX AMEKTPUUECKHUX CETSIX C M30JIMPOBAHHON HEHTPaJIbIO
n HanpspkeHueM 3 — 35 kB




g

Pucynox .9 — Cxema BKITtoYeHUS 0JHO(A3HBIX 3a3EMIIIEMBIX TPEXOOMOTOYHBIX
TpaHc(opMaTopoB B TpeX(Pa3HBIX AMEKTPHUSCKUX CETAX C 3a3EMIICHHOM HEUTPANbIO M HAMIPSHKCHUEM
110 xB u BbIIIIE
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Pucynox b. 10 — Cxema BrimtoueHus 01HO(pa3HBIX eMKOCTHBIX TPaHC(OPMATOPOB HANPSKEHUS
B Tpex(a3HbIX AIEKTPUYCCKHUX CETAX C 3a3eMIICHHON HEUTpasbio U HanpspkeHueM 110 kB u Bbie

it gy

f

Jlonmyckaercst 3a3eMJISITh HEMOCPEACTBEHHO OAWH W3 JIMHEHHBIX KOHIIOB BTOPHYHBIX OOMOTOK
BMECTO 3a3¢MJICHHSI HEHTpalIn BTOPHYHBIX OCHOBHBIX OOMOTOK TPaHC(OPMATOPOB, COCIHHEHHBIX II0
cxeMam, m300pakeHHsIM Ha pucyHkax b.2, b.4, 5.6 — Bb.10. Ha cxemax, n300pa)KeHHBIX Ha PHCYHKaX
b.8 — BbB.10, momyckaercs moOoe uepemoBaHWe (a3 BTOPHYHBIX JOTOJHUTEIBHBIX OOMOTOK,
COEIIMHEHHBIX 110 CXeMe Pa30OMKHYThIH TPEyTroJIbHUK.

Cxema BKJIIOUEHHS TpPeXOOMOTOYHBIX TpaHc(hOpMaTopoB Kiacca Hampsokerus 110 kB,
IpeJHa3sHaYeHHBIX U1 paboThl B CETAX C M30IMPOBAHHON HEWTpaiblo, JIOJDKHA COOTBETCTBOBATH
n300pakeHHOH Ha pucyHke b.8.

KiroueBble  cioBa:  9JIEKTPOMArHUTHBIE  TPaHC(HOPMATOPHI  HANpPsDKEHUS,  €MKOCTHBIC
TpaHcopMaTropsl  HANpsHKEHHWs,  TEXHWYEeCKHEe  TpeOoBaHWS,  0E30IacHOCTh,  NPHEMKA,
TPAHCHOPTUPOBAHUE, XPAaHEHUE

COJIEP’KAHUE

1 O6nacTp MpUMEHEeHUs

2 HopmaTHBHBIE CCBUIKH

3 Onpenenenust

4 Knaccuduxanus

5 OCHOBHBIE TapaMeTPhI

6 Texanueckue TpeOOBaHUS

7 TpeboBauus 6€30MaCHOCTH

8 IIpaBmia mpueMKn

9 MeTozp! KOHTPOJIS

10 TparcmopTHpOBaHUE U XpaHCHUE

11 Yxa3aHus 1o sKCIuTyaTauu

12 T'apaHTHH W3TOTOBUTEIIS.

[Tpunoxxenne A BpIOOp HOMHMHAJIBHBIX MOIIHOCTEH I TpaHC()OPMATOPOB pa3IMYHBIX KIACCOB
TOYHOCTH

[Mpunoxxenne b CTpyKTypHBIE JIIEKTPUUECKHE CXEMBI BKITIOUEHUS TpaHc(popMaTopoB



