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IpeauciaoBue

1 PA3PABOTAH OrtkpeiTeiM  akuumoHepHbiM  oOmectBom OAO  «CBepIuloBCKHMH  3aBOA

TpaHc(hOpMaTOPOB TOKA»

BHECEH T'occrangaprom Poccun

2 [IPUHSAT MexrocynapctBeHHbIM COBETOM 110 CTaHAAPTU3ALMHU, METPOJIIOTUH U CEPTUHUKALIH

(mpotoxomn Ne 20 ot 1 HOs1Opst 2001 1.)
3a MpUHATHE POroJI0COBANN:

HaunmenoBanue rocymapcrsa HanmMeHoBaHNe HAIIMOHAIBHOTO OpraHa I1o
CTaHAAPTU3ALNT
Azepbaiimkanckas PecryOmmka Asroccrasmapt
PecryOnnka ApmeHust ApmMroccranaapt
Pecny6ninka benapych T'occranpapt benapycu
Pecniy6mnuka I'py3ust I'py3cranmapt
Pecny6ninka Kazaxcran Toccrannapt Pecniyonuku Kazaxcran
Keipreizckas Pecrny0inka Keipreizcrangapr
Pecniy6nuka MomnmoBa MonnoBactannapt
Poccuiickas denepanus T'occranpapt Poccun
Pecny6nuka Tamkukucran Tamxukcrangapt
TypkMmeHucTan I'maBroccmyx6a « TypkMeHCTaHAapTIAPBDY
PecrryOnuka Y306ekucran VY3roccraHmapT
YkpanHa T'occranpapt YKpauHbl

3 Hacrosimuii cTaHZapT COOTBETCTBYET TPeOOBaHUAM MEXIyHapoaHoro cranmapra MDOK 44-
1:1996 «13meputenbHble Tpanchopmatopsl. Yacts 1. TpanchopmaTopbl TOKa»

4 TloctanoBnenueM ['ocynapctBeHHoro komutera Poccuiickoit denepanuy no cTaHgapTH3aUUA U

MeTposoruu ot 13 mapta 2002 r. Ne 92-ct mexrocyaapctBeHHbidd ctanaapT 'OCT 7746—2001 BBeneH
B JICHICTBHE HETOCPEICTBEHHO B KauecTBE TOCYJapCTBEHHOro cTannapta Poccuiickoit @enepanuu c 1
suBapst 2003 r.

5 B3AMEH I'OCT 7746-89

1 ObaacTs NpUMeHeHHUs

Hacrosiuii craniapt pacpoCcTpaHseTcs: Ha 3JIeKTPOMAarHUTHbBIE TpaHCOpMaToOpsl TOKa (anee —
TpanchopMaTopbl) Ha HOMHHAIbHOE HampsbkeHue ot 0,66 mo 750 kB  BKIOYHTENBHO,
npejHa3Ha4YeHHbIE U Tepelaud CHrHajda H3MepUTeNbHOW HH(opMauuu npubopaMm H3MEpeHus,
3allUThl, aBTOMAaTUKHU, CUTHAJIM3AIUN W YHNPABJICHUA B DJJICKTPUYCCKUX LCHAX IMECPEMCHHOI'O TOKa
gactotoit 50 nim 60 ',



JlononHuTtenbHble TpeOOBAaHMS K OTJEIBHBIM BUAAM TPaHC(HOPMATOPOB B CBSI3H CO CHELU(PHUKON HX
KOHCTPYKIIMH WIN Ha3HauCHMs (HaNpHMep A KacKaJHBIX TpaHC(OPMAaTOpoB, TpaHC(HOPMATOPOB,
NpeAHa3HAYCHHBIX U1 paboThl ¢ HOPMHPOBAHHOM TOYHOCTBIO B IIEPEXOAHBIX PEXHMMAX, A
YCTaHOBKM B KOMIUIEKTHBIX paclpenenuTeNbHex ycerpoiictBax (KPY), moda3zHo skpaHHpOBaHHBIX
TOKOIIPOBOJIaX) CJEAyeT YCTaHABIMBATh B CTaHAAPTaX, TEXHUYECKUX YCJIOBMAX, JOTOBOpPAX MIIH
KOHTpAaKTax (fajiee — CTaHAapTax) Ha TpaHC(HOPMATOPbI KOHKPETHBIX THIIOB.

CranmapT HE  pacupocTpaHsercs Ha  TpaHchoOpMaTopel  J1abopaTopHBle,  HyJIEBOMH
HOCIIEJOBATEILHOCTH, CYMMUPYIOIIUE, OJIOKUPYIOIHE, HACHIIAIONIHECS.

2 HopMaTuBHBIE CCHLIKH

B HacTosimem cTanaapTe UCIOIb30BaHbl CCHUIKH Ha CIEAYIOIINE CTaHAAPTHI:

I'OCT 2.601—95 Enwmnas cucreMa KOHCTPYKTOPCKOW MOKYMEHTAIlMH. OKCIUTyaTallHOHHEIC
JOKYMEHTBI

I'OCT 8.217—87 TocymapctBeHHas cucTtemMa  oOecCHeUeHHs  €AWHCTBA  HM3MEPCHUH.
Tpanchopmaropsl Toka. MeToauKa TOBEPKH

I'OCT 12.2.007.0—75 Cuctema cTaHAapTOB 0€30MacHOCTH TpyAa. V3menus 31eKTpOTeXHUIECKHE.
O6mume TpedoBaHus 6€30MaCHOCTH

I'OCT 12.2.007.3—75 Cucrema CTaHZapTOB O€30MACHOCTH TPyAa. OJIEKTPOTECXHUUCCKUE
ycTporicTBa Ha HanpspkeHue coimie 1000 B. TpeboBanus 0e30macHOCTH

I'OCT 12.3.019—80 Cucrema craHmaptoB Oe30macHOCTH TpyZda. VcmblTaHus W HM3MEpeHHs
anekTpudeckue. Odume TpedboBaHus 6€301MaCHOCTH

T'OCT 15.001—88'") Cucrema pa3pabOTKM M TIOCTAHOBKH TPOAYKIMH HA TPOHU3BOJICTEO.
[Ipoxyxuus Mpou3BOACTBEHHO-TEXHNYECKOTO Ha3HAUCHHUS

' B Poccniickoit ®dexeparun aeiictsyer TOCT P 15.201—2000.

I'OCT 15.309—98 Cucrema pa3pabOTKH U MOCTAaHOBKH MPOAYKLINH Ha IPOU3BOACTBO. VcTIbITaHMs
Y NIPUEMKa BBIITyCKaeMoil mpoayKuui. OCHOBHBIE TTOJIOKEHHS

I'OCT 27.003—90 Hagexxnocth B TexHuke. CocTaB m oOlIMe MpaBwia 3aJaHusi TpeOOBaHUU TIO
HaJIe)KHOCTH

I'OCT 403—73 Anmnapartsl anexTpudeckue Ha Hanpspkerue 10 1000 B. JlomycTuMble TemmepaTypsl
HarpeBa yacTei anmapaToB

I'OCT 1516.1—76 DnexrpoobopyaoBaHHE IIEPEMEHHOTO TOKa Ha HampsokeHus oT 3 go 500 xB.
TpebOoBaHus K NIEKTPHUUECKOH TPOYHOCTH M30JISILIUN

I'OCT 1516.2—97 DnexTpoobopymoBaHHE ¥ JJIEKTPOYCTAaHOBKH MEPEMEHHOTO TOKa Ha
HanpspkeHre 3 kB u eimre. O0mmuye MeToIbI UCTIBITAHNH 3JCKTPUIECKOHN MTPOTHOCTH H30IIIIHN

I'OCT 1516.3—96 3nexrpoobopynoBaHre MEpeMEHHOTO TOKa Ha HampsbkeHus oT 1 mo 750 kB.
TpebGoBaHUS K MEKTPUIECKON TIPOTHOCTH H3OJISAIUN

I'OCT 2933—93" Anmaparsl 51eKTpHYECKHE HU3KOBOJILTHEIE. METOIBI HCIIBLITAHMIA

1 B Poccuiickoit denepauuu aeiicteyer TOCT 2933—83.

I'OCT 3484.1—88 TpanchopmMaTopbl CUIOBBIC. METOIbI 3JICKTPOMATrHUTHBIX UCIIBITAHUN

I'OCT 3484.5—88 Tpauchopmaropsl cuiioBsle. VcnbiTaHus 0akoB HAa TePMETHIYHOCTh

I'OCT 6581—75 Marepuansl 3JIEKTPOU3OSALMOHHBIE JKUAKHE. METOABl 3IEKTPUYECKUX
WCIBITAaHUN

I'OCT 8024—90 Ammapatel W DJIEKTPOTEXHHUYECKHE YCTPOHCTBA NEPEMEHHOTO TOKa Ha
HanpsbkeHne cBeime 1000 B. Hopma HarpeBa mpH NMPOIOIDKUTETHHOM PEXKUME paObOTHI U METOIBI
WCIBITAaHUN

I'OCT 9920—89 (M3OK 694—80, MOK 815—86) DnekTpoyCTaHOBKH NMEPEMEHHOTO TOKa Ha
HanpsbkeHue oT 3 1o 750 kB. [nuHa myTH yTeUKH BHEIIHEH W30IALIUT

I'OCT 10434—S82 CoenuHeHuss KOHTaKTHbIe odyekrpuueckue. Kiaccubukarus. OOmue
TEeXHUYECKUE TPeOOBaHUS

I'OCT 13109—97 DOmnekrpuueckas oSHeprus. COBMECTUMOCTh TEXHHYECKHUX  CPEJICTB
JJeKTpoMarHuTHas. HOpMBI KadecTBa 3JIEKTPUYECKOH SHEPTMM B CHCTEMax 3JIEKTPOCHAOXKECHUS
o01ero Ha3HaYEeHUS

I'OCT 14192—96 MapkupoBka rpy30B

I'OCT 15150—69 Mamunsl, TpuOOpPEl W ApPYTHe TEXHWYECKHe W3Aenus. VIcromHeHus st
pasnUUHBIX ~ KIMMAaTHYECKUX paiioHoB. Kareropmm, ycioBus SKCIUTyaTalndd, XpaHEHUS |



TPaHCIIOPTUPOBAHUS B YACTH BO3JICHCTBHS KIMMAaTHYECKUX (PaKTOPOB BHELIHEH Cpeibl

TI'OCT 15543.1—89 Uzpemus snektporexHmueckue. OOmme TpeOOBaHUS B YaCTH CTOHKOCTH K
KIIMMAaTHYeCKAM BHEITHIM BO3AEUCTBYIONINM (hakTopam

I'OCT 15963—79 U3nenus 3eKTpOTEXHUUECKUE IS pallOHOB C TPOITMYecKHM KiumaroMm. O01mme
TEXHUYECKHE TPEOOBAHMS U METO.IbI UCIIBITAHUIN

I'OCT 16504—81 Cucrema rocyqapCTBEHHBIX HWCHBITAHWN MPONYKOWHU. VICTIBITAHWS W KOHTPOJIb
KadecTBa NpoXyKuyd. OCHOBHBIE TEPMUHBI M OIPECTICHUS

I'OCT 16962.1—89 (MOK 68-2-1—74) Uznenus snekTpoTeXxHUYeckue. MeTopl UCTIHITAHUN Ha
YCTOHYMBOCTh K KIIMMATHYSCKUM BHEIIHAM BO3JICHCTBYIOIUM (paKTOpaM

I'OCT 16962.2—90 Wzpmenust snekTpoTeXHUYeCKHEe. MeTOoJapl HCHBITAHUM Ha CTOHKOCTh K
MEXaHW4YEeCKUM BHEITHUM BO3AEHCTBYIONIMM (akTopam

I'OCT 17516.1—90 Uzpenus snextporexHudeckue. OOmue TpeGOBaHMS B YaCTH CTOMKOCTH K
MeXaHUIEeCKUM BHEITHHM BO3ACHCTBYIONINM (haKTopam

I'OCT 18425—73 Tapa TpaHcnopTHasl HaNOJHEHHas. MeTol HCIIBITAHUS Ha yIap MPHU CBOOOIHOM
naIcHUN

T'OCT 18685—73 TpanchopmMaTopbl TOKa U HANPsHKEHUS. TepMUHBI M ONPEACICHIUS

I'OCT 19880—74 Dnekrporexuuka. OCHOBHBIE MOHATHUS. TEPMHUHBI U ONIPEACTICHHS

I'OCT 20074—83  DOnextpoobopynoBaHWE W  IJNEKTPOYCTAHOBKH. MeTon  U3MepeHus
XapaKTEPUCTUK YaCTUYHBIX Pa3psioB

I'OCT 20690—75 DnekrpoobopyIOBaHHE MMEPEMEHHOIO TOKa Ha HampsbkeHue 750 kB.
TpeOoBaHust K AIEKTPUYECKOH IPOYHOCTH U3O0JISILIUN

I'OCT 21130—75 H3penusi 35eKTPOTEXHUYECKHUE. 3aKUMbl 3a3eMJISIIOIINE U 3HAKH 3a3€MJICHUSL.
Konerpykuus u pazmepsl

I'OCT 21242—75 BbIBOBI KOHTaKTHBIE JIEKTPOTEXHUYECKUX YCTPOICTB MIOCKUE U IITHIPEBBIE.
OCHOBHBIE pa3Mepsl

I'OCT 23216—78 W3menust >1eKTpOTEXHUYECKHE. XpaHEHHE, TPAHCIOPTHPOBAaHHUE, BpPEeMEHHas
MIPOTHBOKOPPO3NOHHAS 3aIIUTa, yIakoBKa. O0mue TpeOOBaHNS 1 METOIBI HCITBITAHIHA

PMI' 29—99 TocynmapcTBeHHas cuCTeMa OOECIIEUCHHS EAWHCTBA HM3MEpPeHHH. MeTposiorus.
OCHOBHBIEC TEPMHHBI U OTIPEICICHUS

3 Onpenenenust

TepMuHBI, TPUMEHsIEMbIE B HACTOSILEM CTaHJapTe, U COOTBETCTBYIOIME UM OIpEAEIeHHs — IO
PMI 29, TTOCT 16504, TOCT 18685, 'OCT 19880, a Takxxe ciieqyromue:

3.1 HOMMHAJIBLHBIA K03 dunueHT Ge3onacHocTH NpudopoB: OTHOLIEHNE HOMHHAIBHOIO TOKA
0e30MacHOCTH IPUOOPOB K HOMHUHATIHFHOMY TIEPBUYHOMY TOKY TpaHC(hopMarTopa.

3.2 HOMHHAJBHBIH TOK 0€30MAaCHOCTH MPHOOPOB: MUHUMATBHOE 3HAUYECHHE MEPBHYHOTO TOKA
TpaHcdopmaropa, Ipu KOTOPOM MOJHAs MOTPEIIHOCTh cocTaBisieT He MeHee 10 % mpu HOMHHAIBHOMN
BTOPUYHOU Harpyske.

3.3 ucnbITaHMe AJIs1 YTBepskIAeHHus] THNA: By rocynapcTBEHHOTO METPOJIOTHYECKOTO KOHTPOJIS
BHOBb Pa3pab0TaHHOTO TpaHC(HOpMATOpa, IPOBOAUMOIO B LENAX obecliedeHHs eJUHCTBA N3MEPEHHH,
YTBEpXK/IEHHUs TUNa TpaHcopmaropa ¥ 3aHECEHUS ero B | OCYJapCTBEHHBIH pEECTp CpEACTB
U3MEpeHuil.

34 wucnpiTaHWe HAa COOTBETCTBHE YTBEPKIEHHOMY THmy: Bua rocynapcTBeHHOTo
METPOJIOTHYECKOTO KOHTPOJISI, IPOBOJMMOIO IEPUOJMYECKH B IIEJISIX OINpPEIEICHUS! COOTBETCTBUS
BBIITYCKAaeMbIX M3 IPOU3BOJICTBA TPAHC(HOPMATOPOB YTBEPKICHHOMY THITY.

3.5 nonmyckaemas 06JacTh norpenrHocreii: O0sacTp, 3a npezessl KOTOPOil He TOJDKHBI BBIXOAUTD
MOTPENTHOCTH TpaHc(opMaTopa.

4 Knaccupukanus

4.1 TpanchopmaTopsl Moapa3esoT 0 CIACAYIOIIMM OCHOBHBIM IIPH3HAKAM:

4.1.1 Tlo pomy ycTaHOBKHM (KaTeropuu pa3MelleHus U KiIMMaTudeckoMmy ucrnosiHeHuto) nmo 'OCT
15150.

Ilpu pasmemienun TpaHcHOPMATOPOB BHYTPH OOOJOYCK KOMIUICKTHBIX W3JCIUNH KaTerOpUU
pa3MeNIeHus TOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B Ta0uIe 1.

Tabmna 1 — Kateropun pasmenieHus TpaHc(OpPMAaTOPOB, YCTAaHOBICHHBIX BHYTPU 000JI0YEK
KOMIUIEKTHBIX M3JIEIUH



XapakTepucTHKa Cpeibl BHYTPU 000JIOUKH Kareropus pa3MenieHus: KOMIUIEKTHOTO
m3nenus no 'OCT 15150

1 2 3 4 5
1 T'az0Bast cpena, U30IMPOBAaHHASI OT HAPY>KHOTO — — 4 _ —
BO3/lyXa, I XKUAKas cpesia
2 Ta3zoBas cpema, HE W30JHPOBaHHAS OT 2 2 wmm 2.1 3 4 Swnm 5.1
HapYXHOTO BO3/lyXa

4.1.2 Tlo npuHIMITY KOHCTPYKIIMU: OTIOPHBIE, IPOXOIHEIE, IIMHHBIC, BCTPOCHHEIE, Pa3beMHEBIE.

Jomyckaercss codeTaHHe B KOHCTPYKIMH TpaHCHoOpMaTopa HECKOINBKHAX IIEPEUNCICHHBIX
MIPU3HAKOB, a TAK)KE CIEIUAIEHOE KOHCTPYKTUBHOE HCIIOTHEHHE.

4.1.3 Tlo Buay HM3OIAIMH: C JUTON HM30JIIMEH, ¢ (GaphopoBOil MOKPHIIKOH, B IIACTMACCOBOM
Kopiyce, ¢ TBepAoi u3onsnueil (kpome (appopoBoit U JUTOM) WK C MOTMMEPHOW MOKPBIIIKOMH,
MAacCJIOHAIOJTHEHHbIE, Ta30HANIOTHEHHBIE.

4.1.4 Tlo uncny cryneHeit TpanchopMaIMu: OJHOCTYIICHUATHIC, KACKA HBIC.

4.1.5 Tlo umciay BTOPHYHBIX OOMOTOK: C OJHOW BTOPHUYHOW OOMOTKOHM, C HECKOJBEKHMHU
BTOPUYHBIMU OOMOTKAMH.

4.1.6 Tlo Ha3HAYEHUIO BTOPMYHLEIX OOMOTOK: JUIi H3MEPEHHS M ydeTa, A 3amuTel), [
W3MEPEHUs | 3aIUTHL, A1 paboThl ¢ HOPMHPOBAHHOW TOYHOCTHIO B TIEPEXOIHBIX PEKAMAX.

D) 3,I[CCB 1 Jajnee 1o CIIOBOM «3alirTay IoapasyMeBacTCs 3allliuTa, aBTOMAaTHUKa, YIIPABJICHUC U CUTHAJIU3aIu.

4.1.7 Tlo uucny ko3¢ ¢unneHtoB Tpancopmanuu: ¢ ogHUM KodhuureHToM Tpanchopmaiuu, ¢
HECKOJBKUME K03 duimentamMu TpaHcHOpMaLnH, MOTyIaeMbIMH ITyTeM H3MEHEHHS YHCIIa BHTKOB
MEPBUYHON WK (M) BTOPUYHOM OOMOTKH, a TaKKE IMYTEM MPUMEHEHHS HECKOJBKUX BTOPHUYHBIX
00OMOTOK € Pa3JIMYHBIMU YUCIIAMH BUTKOB, COOTBETCTBYIOIIUX PA3IHMYHBIM 3HAUYCHUSIM HOMUHAIBLHOTO
BTOPHUYHOTO TOKA.

4.1.8 Ilpusnaku nio 4.1.2, 4.1.3,4.1.4, 4.1.6 1 ux 0003HaUCHSI IPUBEICHEI B Ta0IUIax 2 — 4.

Tabiuma 2

KoHCTpyKTHBHOE HCTIONHEHNE TpaHChopMaTopa YcnoBHOe 0003HAUECHHE
OmnopHbIit
[IpoxonHoit
IuHHBII
Bcerpoennsbiit
PazbemubIit
OnHOCTyNeHUATHIN
Kackannbrit

e mwWEZO

Tabauna 3

Bua uzossiuum YcnoBHOe 0003HaUYeHHE
C dhapdopoBoii HOKPHIIITKOH
C TBep0i M BO3IYIIHOM H30JIALIMEH, C TOIMMEPHON OKPBIIITKOH
MacnoHanoaHeHHbIE
l'asonanonHeHHbIE
Jluras
B myiactmMaccoBoM Kopiyce

2= 8

Tabunma 4

HaznadeHnue BTopu4HOM 00MOTKH TpaHCOpMaTopa YcnoBHOE 0003HAUCHHE
st usmepenuit u yuera YKa3pIBaloT Kjacc TOYHOCTH
Jnst 3amuthr To xe
st u3smMepeHui 1 3aIUThL »

5 OcHOBHBIE TApPaMETPHI




5.1 HomuHansHble apaMeTpsl TpaHchopMaTopa:

a) HOMHHAJIBHOE HanpspkeHne TpanchopmaTopa Uyow (KpOME BCTPOSHHBIX TPAHC(POPMATOPOB);

0) HOMUHAIBEHBIN TIEPBUYHBIA TOK TPAHCPOPMATOPA [iyon;

B) HOMHUHAJIBHBIA BTOPUYHBIA TOK TPAHCPOPMATOPA Loyons;

I') HOMHHAJIBHBIH KO3(QQHUIHUEHT TpaHCHOPMATOPALIMH TPaHCHOPMATOPA 7oy, OMPEACISIEMBIH 11O

thopmyne

n — IlHOM (1)

HOM
I 2HOM

Jl) HOMUHAJIbHAs! BTOPUYHAsI HATPY3Ka Sruon € KOA(POUIIMEHTOM MOLTHOCTH COS (2 = | MM oS (p =
= 0,8] — |S2nom (OMyCKaETCS 0003HAYCHUE BTOPUIHON HATPY3KHU Zoson);

€) KJacc TOYHOCTH TpaHcdopmaropa (s TpaHchopMaTopa ¢ OAHOH BTOPHUYHON OOMOTKOI) WU
BTOPUYHBIX 0OMOTOK (U151 TpaHC(OpMaTOpa ¢ HECKOJIBLKMMH BTOPHYHBIMH OOMOTKaMHU);

’K) HOMHHAJIBHAs ITIpeJelibHas KPaTHOCTh BTOPUYHOW OOMOTKH, NMpeAHa3sHAYeHHOH Ul 3allWThl,
KIOM

1) HOMHUHAIBHBIN KOdQPHUIHIEeHT 6e30MacHOCTH MPHOOPOB BTOPHYHOH 0OMOTKH, IIpeTHA3HAUYCHHOM
JUTsl u3MEPEHUs, -Kpuou;

K) HOMHHAJbHAS YaCcTOTa HANPKEHHS CETU fuowm, paBHaAs 50 mmm 60 ['m. KadecTBo HampspkeHUsS
cetu — o ['OCT 13109.

5.2 3HaueHHs OCHOBHBIX [TapaMETPOB CIIEyeT BHIOUPATh U3 IPUBEICHHBIX B TA0IHIE 5.

Tabmuma 5
HaumenoBanue mapamerpa 3HaueHue
1 Homunansaoe Hanpspokenue|0,66; 3; 6; 10; 15; 20; 24; 27; 35; 110; 150; 220; 330;
tpancdopmaropa Uyow, KB 500; 750
2 Haubomnbinee pabodee HampsbkeHue, KB Jlnst HomuHansHOTO HampspkeHus 0,66 kB — 0,72; ans

3 kB u Beimie — mo 'OCT 1516.3

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

4 HoMHUHAJIBHBIA BTOPUIHBINA TOK lopom, A 1;2;5

5 HaubGonpmmmuii pabounii nepBUYHBINA TOK [14p,|CM. TaOmuIry 10
A
6 HomuHanbHast BTOpUYHASI HArpy3ka Scwowm C|1;2; 2,5
K03(h(HUIHMEHTOM MOIIHOCTH cos @2 = 1 B-A

7 HommuanpHas BTOpHYHas Harpys3ka Sxew C|3; 5; 10; 15; 20; 25; 30; 50; 60; 75; 100
WHIYKTUBHO-aKTUBHBIM KO3 HHUIIMEHTOM
MOIIHOCTH cos @2 =0,8 B-AD

8 Kiacc Ttounoctu tpancdopmaropa mmm|0,1;0,2;0,28% 0,5; 0,5S%; 1; 3; 5; 10°%; 5P; 10P
BTOPUYHOM OOMOTKH: JUIi U3MEPEHUI U yueTa
JJIs1 3alIUThI

9 HowmuHaneHas upenenbHas kpatHocTh|OT 5 mo 30*
BTOPUYHBIX OOMOTOK JJIsT 3aITUTHI Kyoum




10 HomunanbHsIi k03¢ ¢unreHT|Y cTaHaBIMBAIOT B CTaHAapTax Ha TpaHC(HOPMAaTOPEI
6e3omacHOCTH TPHOOPOB  Kpuow, BTOPUYHBIX|KOHKPETHBIX  THNOB. He  ycraHaBmmBaroT Ui
0OMOTOK 111 U3MEPEHUH BTOPUYHBIX OOMOTOK JAJIsl U3MEPEHNH 1 3aIUTHI

1) CoOTBETCTBYIONINE 3HAYUECHUS HOMUHAIBHON BTOPUYHON HATPY3KU Z2nom, OM, ONPEAEIAIOT 110 hopMyJie

S
ZZHOM = ;HOM (2)
I 2HOM

2) Knaccel Tounoctu 0,2S u 0,5S J0IYyCKalOTCS 10 COTJIACOBAHMIO MEXKIY M3TOTOBHTENEM U MOTPEOMTENEM
TpaHcdopMaTopoB, NpeHa3HAYCHHBIX UL KOMMEPYECKOTO y4eTa JIEKTPOIHEPTHH.

3 Tonbko AJ1s1 BCTPOEHHBIX TPAaHC(POPMATOPOB ¢ HOMMHAIBLHBIM HEPBUYHBIM TOKOM 10 100 A.

9 Tlo TpeboBanuio morpeCuTeNss B CTaHAapTax Ha TPaHCHOPMATOPHI KOHKPETHBIX THIIOB JOITyCKAETCS
yCTaHaBIMBATh APYTHE 3HAYCHHS.

5.3 YcnoBHoe o603HaueHHEe TpaHChOpMaTopa

T X X X- X X- X-XX- XX XX

KnuMaTtndyeckoe WCHONHEHHE M KaTeropus

pasmemenus mo 'OCT 15150

HomuHaneHBIN BTOpHYHBIH TOK, A (mpm
HaJIMYUM Yy TpaHchopMaTtopa HECKOJIBKHX
BTOPUYHBIX TOKOB YKAa3bIBalOT BCE 3HAYEHHS
yepe3 THpE)
HomunanbHbIii mepBUYHBIA TOK, A (mpH
HaJIM4UM Yy TpaHchopMaTtopa HECKOJIBKHX
NEPBUYHBIX TOKOB YKa3bIBalOT BCC€ 3HAUCHUA
4yepes3 TUpe)
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(Tompko mns  TpaHCPOPMATOPOB KaTETOPUH
pasmemeHus 1)
HomunansHoe HanpsixeHue, kB
M  (tompkOo I MOJCPHH3HPOBAHHBIX
W3]IEITHIA)
O6o03HaueHne o Tadiumie 3
O603HaueHueE 110 TadIuIE 2
O6o3HaueHue TpaHchopMmaropa

[Ipumeuanus

1 BykBeHHas 4acTh YCIOBHOTO 0003HAUEHHS MPEICTABISIET CEPUI0; COBOKYITHOCTh OyKBEHHOTO 0003HAYCHUS,
3HAQUCHNS HOMMHAJIBHOTO HAINpSDKEHMS, KaTerOpHH BHEIIHEW W30MAMUM 10 JUIMHE IIyTH YT€YKH ¢
KOHCTPYKTHBHOTO BapHaHTa UCIIOJIHEHMSI — THII; IIPUBEICHHOE BBIIIE 0003HAYCHNE B I[EJIOM — THUIIOHUCIIOITHEHHE
TpaHchopmaTopa.

2 JI71s BCTPOCHHBIX TPaHC(HOPMATOPOB JOIYCKASTCsl IPUMEHEHHUE YIPOIIEHHOTO YCIOBHOTO 0003HAUCHUSI.

3 B craHpaprax Ha TpaHC(OPMATOpPbl KOHKPETHBIX THUIIOB JOIyCKAaeTcsi B OyKBEHHYIO 4acThb BBOJHTH
JIOTIOJIHUTENbHbIE OYyKBBI, MCKIIOYaThb MM 3aMEHSTh OTAenbHble OykBbl (kpome T) s o0Go3Ha4YeHUs
0coOeHHOCTEl KOHKPETHOTO TpaHcdopmaropa.

[Ipumep ycmoBHOrO 0003HAYCHHWS OMOPHOTO TpaHCPOpMaropa TOKa C JIMTOM H3OJAIHMEH Ha
HOMHUHaJIbHOE HampsbkeHue 35 kB, kxateropum Il mo anwHe MyTH yTEYKHW BHENIHEH H3OJSAIHH, C
BTOpUYHBIMH 0OMOTKaMu KiaccoB TouHocta 0,5 (ogua) u 10P (Tpm), Ha HOMUHATBHBIN TIEPBUYHBINA TOK
2000 A, HOMHHATBHBIA BTOPUYHBINA TOK 1 A, KITUMATHYECKOTO UCTIOTHEHHSI Y, KATETOPUH pa3MeIeHUs
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6 Texuuueckue TpedOBaHMS

6.1 Tpancdopmaropsl cieayeT H3rOTaBIMBaTh B COOTBETCTBMHM C TPEOOBAHUSIMH HACTOSIIETO
CTaHjapTra M CTaHJApTOB Ha TpaHC(HOPMATOPHl KOHKPETHBIX THIIOB MO pabouMM dYepTexam,
YTBEPKJICHHBIM B YCTAHOBJICHHOM IOPSKE.

[lepeueHb JOMOMHUTENBHBIX CHPAaBOYHBIX JaHHBIX [UIi TpaHCPOPMATOpPOB, KOTOpBIE IO
TpeOOBaHUIO 3aKa3yMKa CJIeAyeT NPUBOIUTH B MH()OPMALMOHHBIX MaTepualax, yka3aH B IPUIOKEHUN
A.

6.2 O0mme TpedoBaHusA

6.2.1 TpanchopMaTopsI CIEAyEeT U3rOTABIUBATh B KiMMaTHdecknx ucnonHeHusx mo FOCT 15150
n I'OCT 15543.1. Kareropuu pasmemnienus — mo I'OCT 15150.

s tparchopmaropoB kareropuu pasmenieaus 4 mo 'OCT 15150 knuMaTHuecKoe HCIOIHEHUE U
kareropusi — Y XJI4 umu O4.

TpeboBaHus B YaCTH CTOMKOCTH K KIIMMATHYCCKHM BHEIIHUM BO3JCHCTBYIOIIUM (aKTOpaM — IO
I'OCT 15543.1.

6.2.2 TpancdopmMaTops! J0JDKHBI OBITH IIpeAHA3HA4YeHBI Al paboThl Ha BbicoTe 10 1000 M Han
YPOBHEM MOpsI, 32 UCKIIIOYEHHEM TpaHCc(opMaTopoB Ha HOMHHaJIbHOE Hampspkenue 750 kB, koTopsie
JIOJDKHBI OBITH NpeAHa3Ha4deHbl Al paboThl Ha BbicoTe A0 500 M. Jlomyckaercst 1Mo cOrjlacoBaHHUIO
MEX1y NOTpeOUTEIeM U M3TOTOBUTENIEM BBIITyCKaTh TPaHC(HOPMATOPHI /It paOOTHI HAa BBHICOTE CBBIIIE
1000 M.

6.2.3 YcToHuuBOCTh TPaHCHOPMATOPOB K BO3ICHCTBHIO MEXaHUIECKHAX (PaKTOPOB BHEUTHEU CPEIIbI
— mo I'OCT 17516.1. I'pynmry mexanmdeckoro ucnonHeHus no 'OCT 17516.1 ycraHaBnmBarmT B
CTaHAapTax Ha TpaHC(HOPMATOPbl KOHKPETHBIX THUIIOB.

TpancdopmaTopsl KaTeropuu pasMemieHus 1 JOJDKHBI OBITh PacCYMTaHBl Ha CyMMapHYIO
MEXaHUYECKYI0 Harpy3Ky OT BeTpa ckopocThio 40 m/c, roiosiesia ¢ TOMIMHON CTEHKH Jibaa 20 MM H OT
TSDKEHHS IIPOBOJIOB HE MEHEE:

500 H (50 krc) — i TpaHcGOpPMAaTOPOB HA HOMHHAIBHOE HATIPsSKCHUE 10 35 KB BKIIIOYHTENBHO;

1000 H (100 xrc) — st TpaHcopMaTopoB Ha HOMHHAIBHOE Hanpspkerne 110 — 220 kB;

1500 H (150 xrc) — mist TpanchopMaTopoB Ha HOMUHaNBEHOE HanpspkeHue 330 kB u BoIe.

ITpu 3TOM 3HAYEHUS HCTIHITATENBHBIX CTATHYECKUX HArPY30K JOJDKHBI COCTABNIATH):

1250 H (125 xrc) — pna TpaHchOpMaToOpoB HAa HOMHHAJIbHOE HampsbkeHHe m0 35 kB
BKIFOUUTENBHO;

2000 H (200 xrc) — misa TpanchopMaTopoB Ha HOMHHAIbHOE Hanpspkerne 110 — 220 kB;

2500 H (250 xrc) — mis TpaHcpopMaTopoB Ha HOMHHAIBHOE HanpshkeHue 330 kB u Boiie.

1) 3HadyeHWs MCTIBITATENBHBIX CTATHYECKUX HATPY30K yKa3aHbl NSl TPAHC(HOPMATOPOB, TEXHUYECKOE 3aaHHE
Ha KoTopble yTBepxkaeHo mocie 01.01.2001.

3HaueHHs HCIBITATENBHBIX CTATUYECKMX HArpy30K YYUTHIBAIOT BO3HHKAIOIINE DKCTPEMAIbHbIC
JMHAMHYECKHE HAarpy3KH Ha KOHTAKTHBIX BbIBOJAX TpaHc(opMmaTopa, HalpuMmep IpH TOKax KOPOTKOTO
3aMbIKaHUsI, He TpeBbIlIaolKe Ooiee 4eM B 1,4 paza UCHBITATENIbHBIC CTATHYECKUE HATPY3KH.

6.2.4 Pabouee mosioskeHHe TPaHCHOPMATOPOB B MPOCTPAHCTBE JODKHO OBITh YKa3aHO B CTaHIAPTaX
Ha TpaHc(OPMaTOPbl KOHKPETHBIX THIIOB.

6.3 TpeGoBanusi K U30JIALUN

6.3.1 M3onsauus mepBu4HONH OOMOTKM (TIEpBHYHOW Iienu) TpaHC(OPMATOPOB HA HOMHHAIIBHBIE
HanpsbkeHus oT 3 10 500 kB BKItoYHTENRHO NOKHA cooTBeTcTBOBATh TpeboBarmsm ['OCT 1516.1 u
I'OCT 1516.3, a nHa HoMuHaNBEHOE HanpstkeHne 750 kB — tpedosanmsm [OCT 1516.3 u TOCT 20690.

K wm3omsamum nepBu4HON 0OMOTKH (IIEPBHYHOHN ILIENH) MACJIOHAIOIHEHHBIX TPaHC(HOPMATOPOB Ha
HOMHUHaJIbHOE HanpspkeHue 330 kB # BhIIIe 10 COrJIaCOBaHHUIO MEX/IY MMOTPEOUTENIEM U H3TOTOBUTEIIEM
JIOITYCKAaeTCsl MPEeAbsIBICHHE TPEOOBAHMUI 1O BO3JEHCTBHIO CPE3aHHOTO TPO30BOTO M MHOTOKPATHBIX
CpPE€3aHHBIX UMITYJILCOB.

W3omsiumst mepBUYHOM OOMOTKHM (NEPBHYHOM Liemu) TpaHCPOPMATOpOB Ha HOMHHAIBHOE
HanpsbkeHue 0,66 kB pomkHa BBIAEP)KMBAaTH BO3AEHCTBHE HCHBITATEIbHOrO HampsbkeHus 3 kB
gacroroit 50 I'1y B TeueHue 1 MuH.



JomomHuTeNbHbIE TPEOOBAHUS K W3OJAIHMH TPaHC(POPMATOPOB KATErOpHUH pa3MEIIeHUus 2 u 5,
UMEIOIINX COOCTBEHHYIO IMEPBHYHYI0 OOMOTKY, OIpeneNseMble KOHIEHCAlWel Biaru (BEITaJCHHEM
pOCHI), W JUIMHA TYTH YTEUYKH BHEIIHEH W3OJSAIMH MOJDKHBI OBITh YKa3aHBI B CTaHIapTax Ha
TpaHc(hOpMATOPbl KOHKPETHBIX THUIIOB.

6.3.2 JIna tpanchopmaTopoB karteropuu pasmemeHus | mo I'OCT 15150 anuHa myTH yTEeUKH
BHemHel m3omsaun 1o ['OCT 9920 momxHa OBITH YCTaHOBIIEHA B CTaHAApTax Ha TpaHC(HOPMATOPHI
KOHKPETHBIX THIIOB.

6.3.3 MexTyCeKIIMOHHAs 30U CEeKIUM TepBUYHBIX U BTOPUYHBIX 0OMOTOK, NpeIHa3HauYeHHbBIX
Juist u3MeHeHus1 koo durmenrta tpanchopmaiu TpaHcGopMaTopos, J0JDKHA BBLAEPKUBATH B TCUCHUE
1 MMH BO3JIEHICTBUE UCTIBITATENLHOTO HamnpsbkeHus 3 kKB wactoroit 50 ',

6.3.4 M3omsinust BTOPUYHBIX OOMOTOK TpaHC(OPMATOPOB OTHOCHUTEIEHO 3a3€MJICHHBIX UYacTei, a
JUIS TPAaHC(OPMATOPOB C HECKOJIBKUMH BTOPHYHBIMH OOMOTKAMH TaKK€ OTHOCHTEIBHO IIPYT APYTa,
JIOJDKHA BBIIEPKUBATH B TCUCHHE | MUH BO3JIEHCTBHE MCIIHITATEIFHOTO HanpsbkeHus 3 kB gacroroii 50
T

6.3.5 T'a30Bas M30IAUS TIEPBUYHON OOMOTKH TpaHC(HOPMATOPOB, PAbOTAIOIINX TIPH H30BITOYHOM

Hp

\/g )
IpU U30BITOYHOM JIaBJICHHUU Ta3a, PaBHOM HyI0, T1e Uy, — Hanboubinee pabouee HaNpsHKEeHHE.

6.3.6 YpoBEeHb YAaCTUYHBIX pa3psAJ0B H3OJAIUH IMEPBUYHOH OOMOTKH TpaHCHOPMATOPOB HaA
HOMUHaNbHOE HampspkeHHne 3 kKB u Bemme ypoBHS m3omanumu «a» mo ['OCT 1516.3 momken
COOTBETCTBOBATH MPUBEIEHHBIM B TabmuIe 6.

JIABJIEHUHM ra3a, JOJDKHA B TeYEHHUE 15 MUH BBIIEPKUBATH BO3JICHCTBUE HANPSKEHUS, paBHOro 1,1

Tabmuua 6
Bun usonsiuu Hanpsoxenue usmepenus JlomyckaeMslil ypoBeHb, nKn
bymakHO-MacisiHas 10
1
I'azoBas . Uyp 10
3
TBepaast 20

! He pacnpoctpansiercs na TpancdopMaTopsl C BO3AYINHON H30JsIMel, cBoGomHO coobmaromeiics ¢

Hapy>XHbIM BO31yXOM.

TanreHc yria AIUIJICKTPHUUECKUX TMOTEPh KOHJCHCATOPHOH OYMa)KHO-MACIISTHOW —H30JIAIUU

U
TNepBUYHOM 0OMOTKM TpaHchopMaTopoB mpu Temmeparype (25 + 10) °C u HalpsKeHMH — He
0,5U,, U

NE)
Hp

10 —— HE€ I0JIKCH

3 V3
npesbimats 0,0003.

6.3.7 MexyBUTKOBasi M30JBILHMsI 0OMOTOK TpaHcdopmaropa NOIDKHA BBIAEPKUBATH 0e3 mpoOost
WIM TIOBPEXICHHS B Te4eHHe | MHMH HHIYKTUPYEMOE B HUX HaNpsDKEHWE IpPU IPOTEKAaHWH MO
MEpBUYHON OOMOTKE TOKa, 3HAYCHHE KOTOPOTO JAOJDKHO OBITh HOMHMHAIBHBIM, €CIH aMIUIUTYZA
HATIPSDKCHUS MEKIY BBIBOAAMHU Pa30MKHYTOW BTOPHYHOW OOMOTKHU He mpeBbImaeT 4,5 kB uin MeHbIIe
HOMHHJIBHOTO; IIPH 3TOM AaMIUTUTYJa HAaNpsDKEHHWS MEXKIY BBIBOJAMH Pa30MKHYTOH BTOPHYHOM
00MOTKH J0JDKHA OBITE 4,5 KB.

6.3.8 Ilpu HOpManpHBIX KiuMaTHdeckux ycinoBusx mo I'OCT 15150 3nadeHme CONMpPOTHBICHHSA
M30JISIIA 0OMOTOK TpaHC(HOPMATOPOB JOJDKHO ObITh HE MEHee:

40 MOM — Ju1s1 IEpBUYHBIX 0OMOTOK TpaHCc(hOPMaTOPOB HAa HOMUHAJIBHOE Harpshkenue 0,66 kB;

1000 MOM — ju1s IepBUYHBIX 0OMOTOK TpaHC(hOPMaTOPOB HA HOMHHAIIBHBIE HANpsbKeHust 3 — 35
kB;

3000 MOM — u1s1 TIepBUYHBIX OOMOTOK TpaHC(OPMATOPOB HA HOMHHAIBHBIE HAaNpsDKeHUst 110 —
220 kB;

5000 MOM — 151 IepBUYHBIX 0OMOTOK TpaHc(opMaTopoB Ha HOMUHaIbHBIE Hanpspkerus 330 kB
U BBIIIIE;

20 MOM — 11 BTOpHYHBIX 0OMOTOK TpaHC(OPMAaTOPOB HA HOMHHAIBHOE HanpshkeHue 0,66 kB;

50 MOM —m1s1 BTOPHYHBIX OOMOTOK TpaHC(HOPMATOPOB HA HOMHHAIBHBIC HampspKeHUs 3 kB u
BBILIIE.

6.3.9 JldneKkTpuuecKUe I0Ka3aTead KadecTBa Macjia MAacCIOHAMOJHEHHBIX TpaHC(HOpMaTopoB

nomkeH npesbimath 0,0035, a ero mpupocT B AMana3oHe HaNpsHKEHUi OT




JAOJIZKHBI COOTBETCTBOBATh YKAa3aHHBIM B Ta6J'II/IHC 7.

Tabmnuma 7
IToka3aTens kayecTBa Macia HomunansHoe IIpenenvHOE OMyCcKaeMoe 3HaUECHUE
HanpspKeHUe IoKa3aTessl KauecTBa Maciia
TpanchopmaTopa, KB| s 3anuBKE B IIOCJIC 3aJIUBKU B
tparchopmaTop | TpanchopmaTop
IIpobuBHoe Hampspkeane 1o ['OCT
6581, kB, He MmeHee
Jlo 15 Bkirou. 30 25
Jlo 35 Bkirou. 35 30
110 - 150 60 55
220 - 500 65 60
750 70 65
TaHreHc yrita AUAIEKTPHUECKUX TOTEPh
npu 90 °C o 'OCT 6581, %, He Gosee o 220 Bkit0Y. 1,7 2,0
Cg. 220 0,5 0,7

6.4 MeTpoJiornueckue XapakTepuCcTHKHA

6.4.1 Merponorudeckue XapakTEPUCTHKH CJIEAYEeT YCTaHABJIMBATh IS CIEAYIOIINX pPabodmx
YCIIOBHIA IPUMEHEHHUS TPAaHCPOPMATOPOB:

a) yactoTa nepeMeHHoro Toka (50 £ 0,5) I'm wmm (60 = 0,5) I'n;

0) epBUYHBII TOK — B COOTBETCTBHH ¢ 6.4.2 1 6.4.3;

B) 3HaUYEHHE BTOPUYHON HArpy3KH — B COOTBETCTBHU C 6.4.2 11 6.4.3;

I') TeMIepaTypa OKPY’KAaroIero BO3IyXa — B COOTBETCTBHH C KIMMAaTHYECKUM HCIIOJIHCHHEM U
KaTeropueil pasMmelleHus, eclii MHOe He YKa3aHO B CTaHAapTax Ha TpaHCcopMaTopbl KOHKPETHBIX
TUIIOB;

J) BBICOTa YCTAaHOBKH TpaHC(OopMaTopoB HaJl ypOBHEM MOpst — 1o 6.2.2.

6.4.2 Tlpenensl NOMyCKaeMbIX MOTPELIHOCTEH BTOPUYHBIX OOMOTOK ISl M3MEPEHUIl U ydyera B
pabounx ycioBUsX IpuUMeHEHHs 1o 6.4.]1 MpH yCTaHOBMBIIEMCSI PEXHUME JOJDKHBI COOTBETCTBOBATH
3HAYCHUSIM, YKa3aHHBIM B Ta0muIle 8.

[MorpemHOCTH HE MOIHKHBI BEIXOIUTH 32 MPEIEIBI JOIMyCKaeMBbIX o0acTeii.

JomyckaeMble 00JacTH TOTPEIIHOCTEH M pa3iWyHBIX KJIACCOB TOYHOCTH TIPUBEICHBI B
npuiokeHuu b.

Just TpancopMaTopoB ¢ HOMHHAJIBHBIMH BTOPHYHBIMU Harpy3kamu 1; 2; 2.5; 3; S u 10 B-A
HIDKHUH 1Tpeient BTopugHbIX Harpy3ok — 0,8; 1,25; 1,5; 1,75; 3,75 u 3,75 B-A cooTBeTCTBEHHO.

Tabnwma 8
Knacc Tounoctu | [lepBuunsiii Tok, % | Ilpemen qomyckaemoii norpemsocty | IIpenen varpysku, %
HOMHHAJIBHOTO | TOKOBOM, % YIIIOBOM HOMHHAJILHOT'O

3HAYCHUS 3HAYCHHS
5 +0,4 +15' +0,45 cpan
0,1 20 +0,2 +8' +0,24 cpan
100-120 0,1 +5' +0,15 cpag
5 +0,75 +30' +0,9 cpan
0,2 20 +0,35 +15' +0,45 cpan
100-120 +0,2 +10' +0,3 cpan
1 +0,75 +30' +0,9 cpan
5 +0,35 +15' +0,45 cpan
0,28 20 +0,2 +10' +0,3 cpan
100 +0,2 +10' +0,3 cpax

120 +0,2 +10' +0,3 cpaxg 25—100
5 +1,5 +90' +2.7 cpan
0,5 20 +0,75 +45' + 35 cpan
100-120 +0,5 +30' 0,9 cpan
1 +1,5 +90' +2.7 cpan
5 +0,75 +45' +1,35 cpan




0,5S 20 +0,5 +30' +0,9 cpan
100 +0,5 +30' +0,9 cpax
120 +0,5 +30' +0,9 cpax
5 +3,0 + 180’ +5,4 cpax
1 20 +1.5 +90' +2.7 cpax
100-120 +1,0 +60' +1,8 cpax
3 +3,0
5 50-120 +5,0 He vOpMupytot 50-100
10 +10

6.4.3 Ilpenmenpl MOMYyCKAaeMBIX IOTPEITHOCTE BTOPHYHBIX OOMOTOK JUISA 3allUTHl B paboumx
YCIIOBHAX NPUMEHEHHs 110 6.4.1 Ipu yCTaHOBHBIIEMCS P&KUME U HOMUHAIBHOM BTOPUYHOI Harpyske
JOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B TaOuLe 9.

Tabnuna 9
Knacc [Ipenen gonyckaeMol HOrPemIHOCTH
TOYHOCTH | P HOMHUHAJIbHOM IIEPBUYHOM TOKC | ITPU TOKE HOMMHAJIbHON npeuenLHof/i KpPaTHOCTHU
TOKOBOH, % YIJIOBOI noJIHOM, %
5P £1 +60' | +1,8 cpan 5
10P +3 He Hopmupytor 10

6.44 TIlo coriacoBaHMI0O MEXIy NOTPEOWTENIeM U HW3rOTOBHTEIEM B OSKCIUIyaTallHOHHOM
JOKYMEHTAllMM Ha TpaHCQOpPMaTOpbl JOJDKHBI OBITH yKa3aHbl 3aBUCHMOCTH IOTPEIIHOCTEH OT
BIIMSIOIINX (DaKTOPOB: MEPBHUYHOTO TOKA, BTOPHUYHOI HArpy3KH, 4acTOThl M TEMIEPATyphl, a TaKkKe
JMUHAMAYECKHE XaPAaKTCPHCTUKU. 3aBHCHMOCTH IOTPEUNTHOCTEH OT KaXJOrO BIHMSIOMIETO (hakTopa
ONPENENSIOT TP HOMUHAIFHOM 3HAYCHHH BCEX OCTAIBHBIX BIUSIOMUX (DAKTOPOB M C yKa3aHHEM
TOYHOCTH ONPE/ICICHU.

6.5 3HaueHHe TOKa HAMATHHYMBaHUSA

6.5.1 Tox HaMarHMYMBaHMSI BTOPUYHBIX OOMOTOK JUISi M3MEPEHHS, TTOIyYCHHBIH MTPH MCIBITAHUIX
1o 9.8 ¥ BEIpaKEHHBII B MPOLIEHTaX 3HAYEHUs], PABHOI'O MPOU3BEACHHIO HOMUHAIBHOTO BTOPUIHOTO
TOKa Ha HOMHHAJIbHBIH K03((GuLMeHT 0€30MacHOCTH MTPUOOPOB, T0JDKEH ObITh He MeHee 10 %.

6.5.2 Tok HaMarHW4MBaHMS BTOPUYHBIX OOMOTOK [UISl 3aLUTHI, MTOJYYIECHHBIH PU UCTIBITAHUAX 110
98 n Bblpa)KeHHblﬁ B IIPONLCHTAX 3HAYCHHS, paBHOT'O ITPOU3BECACHUIO HOMUHAJILHOI'O BTOPUYHOI'O TOKa
Ha HOMHUHAJIbHYIO MPCACIbHYIO KPAaTHOCTh, HE JOJIKCH MPCBLIIIATH 3HAYCHUM IMOJTHOM MOTrpeIIHOCTH,
yKa3aHHBIX B TadauLe 9.

6.5.3 Jlomyckaemoe 3HayeHHWE TOKa HAMarHWYMBaHMS M COOTBETCTBYIOLIEE €My pacueTHOE
3HA4YEHHE HANPSDKEHHUS JOJDKHBI OBITH YCTAHOBJIEHBI IPEANPHATHEM-U3TOTOBUTEIEM C YYETOM
TpeboBanuii 6.5.1, 6.5.2 W yKa3aHbl B OKCIUIyaTallMOHHOH JOKYMEHTallMM Ha KOHKPETHbIE
TpaHc(hopMaTOPEL.

6.5.4 M3mepeHHbIC 3HAYCHHS TOKa HAMarHU9IUBaHISI BTOPUYHBIX OOMOTOK JOJKHBI OBITH 3aITUCAHBI
B [1aCIIOPT HA KOHKPETHBIN TpaHc(hOpMaTop.

6.6 TpeGoBaHUsI K HarpeBY

6.6.1 Ilpu NpPONODKUTENEHOM pPEXHMME NPOTEKaHUs HauOOJIBIINX PabOYMX IMEPBUYHBIX TOKOB
(HOMMHAJILHBIX TOKOB [UIMTEJIBHOTO peXHuMma) TpaHc(opMaTopbl (32 HCKIIIOYEHHEM BCTPOCHHBIX,
paboTaronux B TpaHC(HOPMATOPHOM Maciie) Ha HOMHHAJIbHbIC HanpspkeHus cBbimie 0,66 kKB moymkHbI
cootBeTrcTBOBaTh TpeboBanusM [OCT 8024, a TpanchopmaTopbl Ha HOMHHaIbHOE Hampspkenue 0,66
kB — tpedoBanusm 'OCT 403.

Just TpanchopMaTopoB, OSKCIUTyaTHPYEMbIX NpH TEMIEpaTrypax OKpY)KaloIlero BO3/yXa,
ormmuarommxcs ot ykaszaHHeIX ['OCT 15150 m 15543.1, BepxHee pabouee 3HaueHWe © (WIH)
3¢ eKTHBHOE 3HAYCHHE TEMIIEPAaTyphl OKPYXKAIOLIEr0 BO3IyXa JIOJDKHBI OBITh YCTAHOBJICHBI B
CTaHAapTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

Jlist BCTpOEHHBIX TpaHC(OPMATOPOB, YCTAaHABIMBAEMBIX B MACHSHBIC BBIKIIOUATENH, CHIOBBIE
MacisHble TpaHCc(OPMATOPhl, ABTOTPAaHCHOPMATOPHI HIM PEAKTOPBl, M IOTPY)KaeMbIX B Macio,
MIPEIeNFHO IOIyCTUMBIE TIPEBBIIICHUS TEMIIEPATyphl Hax TemuepaTypoit macna (90 °C mis MacistHbIX
BhIKNTIOUaTeneid u 95 °C i CHIOBBIX MACIsSHBIX TpaHC(HOPMATOPOB, aBTOTPAHCHOPMATOPOB WK
PEaKTOPOB) MPH MPOJAOKUTEIBHOM PEKUME HE JIOJKHBI MPEBHIIIATE:



10 °C — s 0OMOTOK,;

15 °C — nmnst MarHATOIIPOBOJIOB.

Jis BCTPOEHHBIX TpPaHC(POPMATOPOB HAa HOMHHAIBHBIC INepBHYHBIE TOKH cBeimie 10000 A mpum
TEMIIepaType Maciia, OKpyxatoiero Tpancpopmarop, Hike 90 °C ajst MacIsHBIX BBIKIIOYATENEH U
Hke 95 °C s CHIIOBBIX MACISHBIX TpaHC(HOPMATOPOB, aBTOTPAHCPOPMATOPOB HIIM PEAKTOPOB
JIOITyCTAMBIE TIPEBBIIICHUS TEMIIEPATyphl MOTYT OBITH COOTBETCTBEHHO YBEIMYEHBI, HO He Oojiee deM
Ha 10 °C.

6.6.2 Haubomnpmme paboyrie mepBUYHBIE TOKH TpaHC(POPMATOPOB Ha HOMHUHAIBHBIE TOKH 10 10000
A IOIKHBI COOTBETCTBOBATh YKa3aHHBIM B Tabmmme 10.

st TpanchopMaTopoB, y KOTOPBIX 3()(HEeKTUBHOE 3HAUSHUE TEMIIEPATYPhI OKPYKAIOIIEH Cpelbl 110
I'OCT 15543.1 mpessimaer 40 °C, 3HadeHNsT HAaUOONBIIMX PaOOYMX MEPBHYHBIX TOKOB MOTYT OBITH
MEeHbIIIe yKa3aHHbIX B Tabiune 10 M ux ciefyer ycTaHaBIMBAaTh B CTAaHAAPTaxX Ha TPaHC(HOPMATOPSI
KOHKPETHBIX THUIIOB.

s TpaHcOpMaTOpOoB HA HOMHHAIBHBIC NepBUYHBIC TOKH CBbIme 10000 A, mpeaHa3HaYCHHBIX
JUISl TEHEPAaTOPOB WJIM CHHXPOHHBIX KOMIIEHCATOPOB, HAWOOJBIINKI pabouuii epBUYHBIH TOK MOXKET
ObITH OOJIBIIE WJIM MEHBIIE HOMHMHAJILHOTO TOKa, HO HE MEHee HanOOJBIIEro IHTEIFHOIO TOKA
reHepaTopa WM CHHXPOHHOTO KOMIIEHCATOpa.

[To cormacoBaHHWi0O MeXIy TOTpeOWTENEM W W3TOTOBUTENEM JOMYCKaeTcs KPaTKOBPEMEHHOE, HE
Goslee 2 94 B HEENIO, MOBBIIIEHHE IEPBHYHOrO Toka Ha 20 % MO OTHOIICHHWIO K HAaMOOJIbIIEMY
paboueMy TIEpBUYHOMY TOKY.



Tabmnuua 10

HaumeHoBaHue napameTpa

3Hauenue, A

HomunanbHbli NepBUYHBIN TOK /40
HaunGonpimnii pabounii nepBUYHbIH TOK /),y

10
10

15
16

20
20

30
32

40
40

50
50

75
80

80
80

100
100

150
160

200
200

300
320

400
400

500
500

600
630

750
800

800
800

1000
1000

1200
1250

1500
1600

2000
2000

3000
3200

4000
4000

5000
5000

6000
6300

8000
8000

10000
10000




6.7 TpeGoBaHHUsI K CTOMKOCTH IPH TOKAX KOPOTKOI'0 3AMbIKAHHSA

6.7.1 TpancopmaTopsl Ha HampspkeHHe cBbime 0,66 KB JOWKHBL OBITH yCTOWYHBEI K
SIIEKTPOIMHAMHUYECKOMY ) M TEPMUYECKOMY BO3IEHCTBHAM TOKOB KOPOTKOTO 3aMBIKAHHS, TIAPAMETPHI
KOTOPBIX HE MPEBBIIAIOT yCTAHOBICHHBIX 3HAUCHHUI:

a) TOKa JJIEKTPOJVMHAMHIECKOH CTOWKOCTH iy MM €r0 KPaTHOCTH K M0 OTHOIICHUIO K aMIUIUTYE
HOMHHAJIBHOTO TIEPBUYHOTO TOKa;

6) TOKa TepMHYECKOH CTOWKOCTH I WMIM €ro KpaTHOCTH K; MO OTHOMICHHIO K HOMHHAJIBHOMY
HEPBUYHOMY TOKY;

B) BPEMEHM IIPOTEKAHUS TOKA fy, PABHOTO:

1 wim 3 ¢ — nuist TpaHcopMaTopoB Ha HOMHHAIIBHBIE HANpspKeHus 10 220 KB BKIIIOYNTENBHO;

1 mim 2 ¢ — aus TpaHcdopMaTopoB Ha HOMHHAIIBHBIE HanpspkeHus 330 kB u Beime.

D K IIMHHBIM, BCTPOEHHBIM M pa3heMHbIM Tpanchopmaropam TpeGOBaHMS MO 3JIEKTPOAUHAMUYECKOM
CTOMKOCTH HE IIPEIbSABIIAIOT.

6.7.2 Mex Iy 3HAaUCHUSIMH iy ¥ [; TOIHKHO OBITH COOIIOZICHO COOTHOIICHUE Iy > 1,8 - \/E I

6.7.3 B craHgmaprax Ha TpaHCc(OpPMATOpPHl KOHKPETHBIX THIIOB MOJDKHBI OBITH YCTaHOBJICHBI:
3HAYCHHE TOKA TEPMHUYECKOW CTOWKOCTH WM €ro KpaTHOCTb, BpeMsl NPOTEKAaHUS TOKa, a TaKXKe
3HAYEHUE TOKA AJIEKTPOJIMHAMUYECKON CTOUKOCTH WIIA €r0 KPpaTHOCTbD.

6.8 3HaueHHe CONpPOTUBICHHS BTOPHYHBIX OOMOTOK IIOCTOSSHHOMY TOKY JIOJDKHO OBITh
YCTaHOBJIEHO U3TOTOBUTENIEM U YKA3aHO B OKCILTyaTallMOHHON JJOKYMEHTAIUH.

6.9 O6o3HaueHHE BLIBOJOB 00MOTOK

BEIBOJIBI IEPBUYHBIX W BTOPUYHBIX OOMOTOK M BTOPHUYHBIC OOMOTKH TPaHC(HOPMATOPOB CICHAYET
0003Ha4aTh B COOTBETCTBUH € Tabnumei 11.

JluneiiHbie BBIBOJBI MEPBUYHON OOMOTKH, & TAaK)KE COOTBETCTBYIOIIME MM CTOPOHBI HIMHHBIX,
BCTPOCHHBIX U Pa3beMHBIX TPAHCPOPMATOPOB, HE HMMEIONMX COOCTBEHHOW MNEPBHUYHON OOMOTKH
ob6o3nauarot JI1 u Jb,.

0O003HaYeHUS HAHOCAT TAKMM 00pa3oM, 4TOOBI B OJMH M TOT )K€ MOMEHT BpeMeHH BbIBOIBI JI;, H),

oy Hyu Uy, ..., M, IMETN OTMHAKOBYIO MOJISIPHOCTH, T.€. YTOOBI NPH HANPABICHUH TOKA B MEPBUIHOMN
obmotke ot Hi, ..., Hn k K1, K> ..., JI, BTOpUYHBIN TOK IPOXOMII 0 BHEUIHe# enu (npudopam) ot #; K
", ..., H,.

O003Ha4YeHUs BBHINOJHSAIOT IPOITUCHBIMU OyKBaMH PYCCKOTO ajiaBHTa B COYETaHWH C Iudpamu.
udps! pacrionaratot B ogHy CTpOKy ¢ OykBamu (Harpumep JI1) wim B nanekce (Hanpumep J11).

Tabmuma 11
O6MOTKa O0603HaYEeHNS BEIBOLOB H 0OMOTOK
TpaHchopmaropa
[TepBrunas C oxHOM cexuuen C HECKOJIBKUMH CEKIIMSIMA
Jy— I, JIj — K
Hz —Kz
H — b
Bropuunas TpanrcdopmaTop ¢ 0HON BTOPUIHON OOMOTKOM:
0e3 OTBETBJICHUM OTBETBJICHUSIMHA
H, by My M Hy
Bropuunas TparcdopmaTop ¢ HECKOIBPKUMU BTOPUIHBIMH OOMOTKAMH:
0€e3 OTBETBJICHUM C OTBETBJICHUSIMH
W W oy 244, u, u,

6.10 TpeGoBaHMA K KOHCTPYKIMH




6.10.1 Meramyeckue yacTd TpaHcopMaropa, MOJBEP)KCHHbIE KOPPO3HMU IO/ BO3JEHCTBHEM
KIMMaTH9IEeCKUX (haKTOPOB BHELIHEH CPeAbl, JODKHBI IMETh 3aIIUTHOE TIOKPBITHE.

6.10.2 KoHTakTHBIC BBIBOJBI MEPBUYHON OOMOTKH TPaHCPOPMATOPOB MOJDKHBI COOTBETCTBOBATH
tpeboBarusM ['OCT 10434, a TpaHC(hOpMATOPOB KaTETOPHH pasMemleHus | Takke TpeOOBaHHIM
I'OCT 21242.

6.10.3 KoHTakTHBIC BBIBOABI BTOPHYHBIX OOMOTOK TPaHC(HOPMATOPOB MOKHBI COOTBETCTBOBATH
tpeboBanusm ['OCT 10434,

KoHTakTHbIE BBIBOJBI BTOPHYHBIX OOMOTOK BCTPOEHHBIX TPaHC(HOPMATOPOB MOTYT OBITH
pacIosoKeHbl B KOHCTPYKLMH U3/EJIHs, B KOTOPOE BCTPOEH TpaHc(hopMarop.

6.10.4 Tpancopmaropsl JODKHBI HMETh KOHTAKTHYHO IUIOMIANKY JJISI TMPUCOCIAUHCHHS
3a3eMJISIIOIIET0 TIPOBOJHHKA U 333 MJLSIFOIMN 3a)XKUM B cooTBeTcTBHH ¢ TpeboBanusmMu ['OCT 21130 u
T'OCT 12.2.007.3. Bozne 3a3eMIISIIOIIET0 3a)KUMa JJOJIDKEeH ObITh 3HaK 3azemiienust o OCT 21130.

3azemsnsttomye 3aXuMbl TpaHchopmaTopoB ucronHeHHH T n O MOIKHBI TakKe COOTBETCTBOBATH
tpedoBarusm ['OCT 15963.

TpeOoBaHMS HACTOSIIETO ITyHKTAa HE pPACHpPOCTPAHSIOTCS Ha BCTPOEHHBIE TpaHC(HOPMATOPEI,
TpaHchOPMATOPEl C KOPIyCOM H3 JIMTOH CMOJIBI MM IUIACTMACCHI, HE MMEIOIIUE II0UISHKAIINX
3a3eMJICHHIO METAJUTMUECKUX YacTei, a Takke Ha TpaHC(HOPMATOPBI, HE MOJUICKAIIUE 3a3EMIICHHUIO
cornmacao I'OCT 12.2.007.0.

6.10.5 KoHCTpyKIMSI MacIIOHAIOJIHEHHBIX —TPaHC(HOPMATOPOB JIOJDKHA —OOECHeYMBaTh UX
repMeTHYHOCTh. CTaHZapThl Ha MAaclOHANOJHEHHbIE TpaHCPOPMATOpPhl JIOJKHBI  COJEPIKATh
TpeOOBaHMUs 0 MPOBEPKE MEPMETUYHOCTH KOHCTPYKIMH, a Ha TpaHC(OPMATOPHI C KOHJEHCATOPHOMH
OyMa)KHO-MacCJISIHOM H30JIMEel Takke TpeOOBaHUS K Tra3o- M BIAroCOJCP)KAaHMIO 3aJMBAaEMOrO B
TpaHcdopMaTopsl Macia.

6.10.6 Konctpykus tpancdopmMaropoB Ha HOMHHAJIbHBIE HanpspkeHHs 110 kB u Bbiie nomkHa
obecrieunBaTh 3aI0UTy Macjia OT YBIQXKHEHHS, HCKIIOYAIONIYI0 €ro  HEIOCPEICTBEHHOE
COIIPUKOCHOBEHHE C aTMOC(HEpOi.

6.10.7 MacnoHanoJHEHHBIH TPaHC(POPMATOP JOJDKEH HMETh PACIIUPUTENh, €MKOCTh KOTOPOTO
JOIDKHAa oOecrednBaTh IOCTOSHHOE HAJMYME B HEM Macia IPH BCEX pexuMax paboTbl
TpaHchopMaTropa B Ouana3oHe pabodux Temmeparyp. PYHKUHIO pacIIMpHUTENsT MOTYT BBIIOJIHATDH
BepXHsIA 4acTh (HaphopoBOH MOKPHILIKH, CUIb(OH WM ApyrHe YCTPOHCTBa.

MacoHamnonHeHHble TpaHc)OpMaTOPBI TOKHBI OBITh OCHAIIEHBI YKa3aTeJeM YPOBHS Maclila WM
AHAJOTMYHBIM YCTPOMCTBOM, IO3BOJISIONIMM KOHTPOJIMPOBATh YPOBEHb Macia B TpaHchopMaTope C
6e301acHOro [UIsl 00CITyKUBAIOLIETO IIEPCOHAIA PACCTOSHHUSI.

ITpn macce macna 1o 20 Kr yka3aTenb YpOBHs Macia AOIyCKaeTCs He yCTaHABJINBATb.

MaconanonHeHHble TpaHc(hopMaTopbl ¢ Maccoil Macna Oonee 10 Kr JOIDKHBI OBITH OCHAIEHBI
apMaTypod A 3aJMBKH, 0TOOpa MmpoOBI M CIMBA Macjia, B TOM 4YHCIE Ui XpoMarorpauyeckoro
aHaJ W32 pAcTBOPEHHBIX B Macie Ta3oB. [Ipy 3TOM JOKHO OBITH TNPESYCMOTPEHO IUIaBHOE
PETyIMpOBaHNE BBITEKAIOIIEH CTPYH Macia.

6.10.8 Tpanchopmaropsr Maccoit 6omee 20 kr momkHBI UMeTh ycrpoiictBo mo 'OCT 12.2.007.0
Ul TIOJbEMa, OIyCKaHWS W yJep)KaHud HMX Ha Becy. [Ipy HEBO3MOXKHOCTH KOHCTPYKTHBHOTO
BBIIIOJTHEHU TaKUX YCTPOWCTB B PYKOBOJCTBE IO JKCIUTyaTallMd HOJDKHBI OBITH YKa3aHbl MECTa
3axBara TpaHcdopmaropa Mpu TaKeJIKHBIX PadoTax.

6.10.9 B KOHCTpyKIMH TpaHC(HOPMATOPOB, HMMEIOIIMX BTOPHYHBIC OOMOTKH MJIsi H3MEPEHHS,
JIOJDKHO OBITH NMPEAYCMOTPEHO OJIHO MJIM HECKOJBKO MECT IJIsi YCTAaHOBKH IIOMO WJIM HaHECEHUS
OTTHCKa KIiIeiiMa o ioBepke TpaHcdopmaropa no I'OCT 8.217.

6.10.10 B tpanchopmartopax Ha HampspkeHue 330 kB ¥ BbINIe ¢ KOHACHCATOPHOH OyMa)HO-
MAacJSIHOW M30JIIMEH JOJDKEH OBITh MPEAyCMOTPEH BBIBOJ JUIS MOJKIIOYEHUs] YCTPOCTBAa KOHTPOJISA
M30JLIIMOHHBIX XapaKTEePUCTHK 1T0J] pabOYNM HaNpsHKEHHEM.

6.10.11 KoHCTpyKITHs Ta30HAMOIHEHHBIX TPaHC(HOPMATOPOB MOIHKHA 00ECTICYUBATh YTEYKH MACCHI
rasza e 6oxee 1 % 3a rog.

6.10.12 KoHCTpyKuMsi Ta30HANOJIHEHHBIX TpPaHC()OPMATOPOB [OKHA HMMETh 3alUTy OT
YpEe3MEPHOTO YBEIMUCHNUS AABJICHUA I'a3a [IPU aBapHH, CBSI3aHHOM C MPOO0EM BHYTPEHHEH M30IIMU U
TOpEeHHEM JYTH.

6.10.13 TlpumMeHsieMble B KOHCTPYKLUMH TpaHc(OpMaTopoB Marepualbl JOJDKHBI 00ecreuuBaTh
BBITIOJIHEHHE TPeOOBaHUH 110 B3PBIBO- M 1I0)Kap0o0E30I1aCHOCTH.

6.11 TpeGoBaHusl K HAJEKHOCTH

6.11.1 B crangaprax Ha TpaHc)OopMaTopbl KOHKPETHBIX THUIOB CIIEAYET YCTaHABIMBATH CPEIHION0
HapaboTKy 10 oTka3a B coorBercTBrm ¢ [OCT 27.003.

6.11.2 Cpemuamii cpox ciry>k0bI TpancopMaTopoB — 25 JeT.



6.11.3 B crannmaprax Ha TpaHc(opMaTropbl KOHKPETHBIX THIIOB IOJDKHBI OBITH YCTaHOBJIEHBI
TpebOBaHUS K PEMOHTONPUTOTHOCTH.

6.12 KoMmjIeKTHOCTD

6.12.1 KommiuekTHOCTs TpaHcopMaTopa [HODKHA OBITH YCTAHOBJIEHa B CTAaHAApPTaX Ha
TpaHc(opMaTOpbl KOHKPETHBIX THUIIOB.

6.12.2 K Tpancdopmaropam NpmiaraioT 3KCIDIyaTannoHHy0 aokymeHTanuto mo ['OCT 2.601:
MacropT, pyKOBOJCTBO M0 dKCIuTyartaiuu, Bexomoctu 3UIT (npu Hanuywn).

Jns TpaHchopMaTOpOB HAa HOMHUHAJIbHOE HAmpspkeHne a0 10 kB 1O coMIacoBaHUIO MEKIY
M3rOTOBHUTENIEM M NOTpeOUTENEeM, €CIM 3TO YCTAHOBJIEHO B CTaHIApTax Ha TPaHC(HOPMATOPSI
KOHKPETHBIX THITOB, IIACIIOPT MO>KET ObITh 3aMEHEH 3TUKETKOM.

st tparcopmaTopoB Ha HanpspkeHue 0,66 kB HOMeHKIIaTypa SKCITyaTallHOHHON JOKYMEHTAIN!
MOJKET OBITh COKpAIIeHa U TOJDKHA OBITH yCTAaHOBJICHA B CTAaHAAPTAX HA TpaHC(POPMATOPHI KOHKPETHBIX
THUIIOB.

Uncno 3K3eMIUIIPOB  AIKCIUTYyaTallMOHHBIX JOKYMEHTOB, MpHJIAraeMbIXx K TpaHchopMaTopam,
JIOJDKHO OBITh YCTAHOBIICHO B CTaHAapTaX Ha TPaHC(HOPMATOPbl KOHKPETHBIX THIIOB.

6.13 MapkupoBka

6.13.1 Kaxnplii TpanchopMaTop J0JDKEH UMETh TaONUuKy (TabJIMUYKW), HA KOTOPOW JIOJKHBI OBITH
yKa3aHbI:

a) TOBaprIfl 3HAaK WJIW HAMMCHOBAHUE MPECANPUATHA-USTOTOBUTEIIA,

0) HanMeHOBaHKe «TpaHc(hopMaTop TOKay;

B) TUII TpaHc(OpMAaTOpa M KIMMATHIECKOE HCIIOTHEHHE;

T') HOPSJKOBBIH HOMEp 110 CHCTEME HyMEepaliy NPeIIpUsTHSI-N3TOTOBUTEIIS;

1) HOMHHAJIEHOE HarnpspkeHue, KB (kpoMe BCTpOEHHBIX TPaHC(POPMATOPOB);

€) HOMHHaJIbHas 9acToTa, [ 11 (mpu yactore 50 ['11 morryckaeTcst He yKa3bIBaTh);

’K) HOMEp BTOPHYHOH OOMOTKH (TONBKO IS TPaHC(HOPMATOPOB C IBYMs WiIH 00jee BTOPUIHBIMU
00MOTKaMM);

¥) HOMHHAJIBHBIH K03(¢uIMeHT TpaHchopMauuu (B BHIE OTHOLICHHS HOMHHAJIBHBIX TOKOB:
MIEPBUYHOTO ¥ BTOPHYHOTO), A;

K) KIIaCC TOYHOCTH i1l BTOPUYHBIX 0OMOTOK COracHo 6.41;

J) HOMHHAJIBHBIH KOd(QduuueHT Oe30omacHOCTH NpPUOOPOB Kiuow (V11 BTOPUYHBIX OOMOTOK,
TIpe/IHA3HAYEHHBIX U U3MepeHns)?;

M) 3Ha4eHHE HOMHUHAJIBHOW TMIpeAeNbHOW KpaTHOCTH Kyuovw (U1 BTOPUYHBIX OOMOTOK,
IpeHA3HAYEHHBIX IJIsl 3AIIUTHI)%);

H) HOMHHAJBbHAS BTOPUYHASA Harpyska, B-A;

0) Macca TpaHc(popMaTopa, Kro);

m o0o3HaueHWe CTaHgapTa Ha TpaHcHOpMATOpbl KOHKPETHBIX THIIOB WM O0O3HAYEeHHE
HACTOAIIETO CTAaHIAPTA;

p) TOx BEITyCKa (Ha TpaHchopMaTopax, MpeaHa3HAYeHHBIX IS SKCIIOPTa, HE YKa3bIBAIOT).

D Jlns BTOpHYHBIX OOMOTOK, MpEeAHA3HAYEHHBIX Ui M3MEPEHHH M 3alIMTHI, CIEAYET yKa3blBaTh 00a
HOMHUHAJIBHBIX KJIACCA TOYHOCTH.

2 Ins TpaHchOpMAaTOPOB Ha HOMHHaIbHOE Hanpsbkenue 0,66 kB nmomyckaercss Kuow M Kbuow HE YKa3bIBarTh,
€CIIM OHM IIPHBE/EHBI B PYKOBOJCTBE I10 AKCILTyaTaIUN.

3 Tonbko ayist TpanchopMaTOPOB Maccoi 0T 10 Kr U BbIlle, TPAHCIIOPTUPYEMBIX B HEPA30OPAHHOM BUJIE.

ITpumeuanus

1 lomyckaeTcst HAHOCUTDh MEPEUHCIICHHBIE JaHHBIE HA OHY MIIH HECKOJIBKO TaOIHYEK, a TaKKe YaCTHYHO MIIN
TIOJIHOCTBIO Ha 3NIEMEHThI KOHCTPYKIUH TpaHchopmaTopa.

2 IIpu HemoCcTaTKEe MeCTa Ha TaOJIMYKe JOMYCKAeTCsl JaHHBIE 110 MIEPEUYHCICHUSM 1), €), 1) — 0) HAaHOCHTH 0e3
yKa3zaHHs HauMEHOBaHUs MapameTpa (Hampumep 6 kB, 50 I'm), mpu 3TOM maHHBIE TO MEPEYUCICHHAM K) — H)
HAHOCAT B COYETAHWHU U IOCIEIOBATEIBHOCTH corjlacHo ciexyroumm npuMepam: 30 B-A 5P 10 (HomuHanmbHas
BTOpHYHas Harpy3ka 30 B-A, HoMuHaJIbHBINA Kiacc TOYHOCTH SP, HOMHUHanbHas mpenenbHas kpaTHocTh 10); 20
B-A 0,5 10 (momuHanpHas BTOpHuHas Harpy3ka 20 B-A, HomuHanmbHbIA Knacc TouHocTH 0,5, HOMUHAJIBHBINM
koadduiuent 6ezonacHoctu mpubdopos 10).

3 JlomyckaeTcs, KpoOMe JaHHBIX, yKa3aHHBIX B HACTOSIIEM ITyHKTE, HAHOCUTH Ha TAOIMUKY JOMOJHHUTEIBHYIO
HH(OPMAIHIO B COOTBETCTBUY CO CTAaHAAPTOM Ha TPAaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

Just TpaHcOpMaToOpoB C HECKOIBKUMH BTOPUYHBIMH OOMOTKAaMH HJIM C OTBETBJICHHSMH Ha
BTOPUYHBIX OOMOTKax [aHHBIC 0 IEPEUHCICHUSIM M) — H) YKa3blBAIOT A KaXIOH BTOPHYHOM
OOMOTKH M KayKI0TO OTBETBIICHUSL.



st BCTpOEHHBIX TpaHc(hOPMATOPOB, NPEJHA3HAUYCHHBIX ISl MCIOJIB30BaHMS BHYTPU APYIrOro
u3genus, TabnM4Ky (TaONMYKKM) ¢ TEXHWYECKHMH NaHHBIMH CIIEAyeT IOMeNaTh Ha KOPIyCe 3TOTO
U3JIeNis, a Ha caMHX TpaHcopMaTopax ClieyeT YKa3blBaTh:

THIT BCTPOSHHOTO TpaHchopMaTopa;

HOMMHAJBbHBIN KO3 duuueHT TtpaHchopManuu (IPH HAJIMYUM  OTBETBICHUH  YKa3bIBAalOT
HaHOO0JBIINH KOI(DDHUIMEHT TpaHcHOpMAIIHH);

HOPSAKOBBIA HOMEP 110 CUCTEME HyMepaluy IPeIpUsSTUsI-U3TOTOBUTEIS.

6.13.2 Yactu TpaHcdopMaropoB, TPaHCIOPTHPYEMBIX B pPa300paHHOM BHUJE, IODKHBI HMETh
MapKUpOBKy, oOJjeruaronryto cOOpky TpaHcopMaropoB Ha MeCTe MOHTaxa. Buuel U criocoOsl
HaHECCHUA MApKUPOBKU JOJIKHBI 6bIT]: YKa3aHbl B 3KCHJIyaTaLIHOHHOi/II JOKYMECHTalHU.

6.13.3 Crioco0 HaHeceHMs MAapKHPOBKH Ha TaOJIMYKM, a TaKXKe CII0COO0 MapKHUpOBaHHS BBIBOJIOB
00MOTOK (6.9) MoyDKHBI 00ecneyrBaTh YE€TKOCTh HAJAIKCEH B TEYEHHE BCETO BPEMEHH SKCILTyaTalluH
TpaHchopmaTopa.

6.13.4 Mapxkuposka TpancmoptHo# Tapel — mo [OCT 14192.

6.14 YnakoBka

6.14.1 Bce HeokpallleHHbIE METAUTMYCCKHE YacTH TpaHcpopmaropa (BKIIOYAs 3alacHbIC YacTH,
IIPU WX HAJIMYHHN), TTOJBEP>KEHHBIE BO3JCHCTBUIO BHEITHEH CpeNbl B MpoIlecce TPAHCIIOPTHPOBAHUSA U
XpaHC€HUs, JOJIKHBI 6I)ITI) 3aKOHCCPBUPOBAHLI C MMOMONIIBIO CMAa30K WX APYI'M HaJACKHBIM CHOCO6OM
Ha CPOK XpaHeHus 3 T.

6.14.2 VYnakoBka JoJDKHA  OOecleuyuBaTh  COXPAHHOCTh  TpaHCPOPMATOPOB  MpU  HUX
TPaHCIIOPTUPOBaHMH. BHj yakoBKM JOJDKEH OBITH MPEAYCMOTPEH B CTaHAAPTaX Ha TpaHC(HOPMATOPHI
KOHKPETHBIX THIIOB.

7 TpebGoBaHus1 0€3011ACHOCTH

7.1 TpeboBanusi Oe3omacHOCTH K KOHCTpyKmm TpaHcpopmaropo — mo ['OCT 12.2.007.0 u
I'OCT 12.2.007.3.

7.2 TpeboBanust 6e30MacHOCTH MPH UCTBITaHUAX TpaHchopmatopoB — 1o 'OCT 8.217 u T'OCT
12.3.019.

8 IIpaBuiia npueMKHn

8.1 Jlnst mpoBEpKH COOTBETCTBHUS TpaHC(OpMaTopoB TpPeOOBAHMSM HACTOSIIETO CTaHAapTa MU
cTaHiapra Ha TpaHcopMaropsl KOHKPETHBIX THIIOB CJIEAYeT TIPOBOJAMTH HCIBITAHUS: JUISA
YTBEPIK/ICHHS THIIA; HA COOTBETCTBUE YTBEPIKIACHHOMY THUITY; KBATH(DUKAIIMOHHBIE, PUEMOCIATOYHbIE;
MEePUOANIECKHUE; THITOBBIE.

8.2 OO0beM HCHBITAHWH W TPOBEPOK, B 3aBUCHMOCTH OT KOHCTPYKTHBHBIX OCOOEHHOCTEH W
Ha3HaueHHs TpaHchopMmaTopa, CleayeT BHIOMpaTh 1o Tabmuie 12 u ycTaHaBIMBaTh B CTaHAAPTaxX Ha
TpaHc(opMaTopbl KOHKPETHBIX THUIIOB.

Tabmnuma 12
HanmeHoBaHUe MCIBITAHUS H Heo0X0oanMOCTh IIPOBEICHHS HCTIBITAHUH ITyHKT HacTOSILIErO
HPOBEPKH cTaHjapTa
ULt Ha kBayuka | npuemocaa (nmepuoandec| Texunueckue | Metonsr
YTBEIKJICHUS | COOTBETCTBUE | IMOHHBIX | TOYHBIX KHX TpeOGOBaHHs |KOHTpOIS
THIIA YTBEPXKACHHOMY
THITY
1 IlpoBepka Ha COOTBETCTBHE + + + + + 6.1;6.9; 9.1
TpeboBaHMAM  COOPOYHOTO 6.12.2
geprexa
2 HcnblTaHue 371eKTPUYecKoit - - + + + 6.3.1 9.2.1
MIPOYHOCTH U30JISIIUH
NIePBUYHOM 0OMOTKH
OJIHOMHHYTHBIM
HaPsHKCHHEM
MIPOMBIIIIEHHON 9aCTOTHI
3 HcnelTanue — M30JSLMH - - + - - 6.3.1 9.2.1
MepPBUYHON 00MOTKH
HaIpsDKCHAEM IPO30BOTO
umMIybea’
4  HcnoelTaHue — W30JSALUN - - (6] - - 6.3.1 9.2.1
MacJIOHAIIOTHEHHBIX




TpaHC()OPMaTOPOB c
HOMHHAJIBHBIM HaIPSDKEHHEM
330 kB u BbImIE Cpe3aHHBIM
TPO3OBBIM  UMITYJIbCOM U
MHOTOKPaTHBIMH
Cpe3aHHBIMU UMITYJILCAMU

5 HcnblTaHue 371€KTpU4ecKoil
MIPOYHOCTH N30JISILUH
TpaHchopmMaTopoB c
HOMHHAJIBHBIM HAIpPsDKCHHEM
330 kB u BBIILIE
HaMpsDKEHHEM
KOMMYTaIlHOHHOTO MMITyJIbCa
6 Hcnbltanue BHYTpeHHEH
U30JISLUH MIePBUYHOM
OOMOTKH Ha CTOHMKOCTh K
TEIJIOBOMY TIPOOOO

7 TIlpoBepka JUIMHBI ITyTH
YTeUKH

8 Hcneitanue
MEXTyCEeKIIMOHHOH 301K
CEKI[HOHHPOBAHHBIX 0OMOTOK
9 Hcneltanue — M30SILUK

MEPBUYHOM 00MOTKH
ra30HAMOIHEHHBIX
TpaHc(opMaTopoB pu

OCTaTO4YHOM [aBJICHUHM Tasa,
PaBHOM HYIIIO

10 Wcnwrtanus
EKTPUYECKOH  MPOYHOCTH
H30JIIUHI BTOPUYHBIX
00MOTOK OJTHOMHHYTHBIM
HaIpsKeHHEM

TIPOMBIIICHHOH YacTOThI

11 W3mepenue YPOBHS
YaCTUYHBIX pasps0B
TpaHC(HOPMATOPOB C YPOBHEM
momsnun - «a» 1o ['OCT
1516.3

12 HWcnbitanue
MEKIyBUTKOBOW H30JISIIMA
13 W3mepenune

CONpPOTUBICHUS  H3OJALUH
00MOTOK

14 VcnpiTanue npoObl Macia
MacIIsTHbIX
TpaHc(hOpMaTOpoOB:
onpezeneHue  MPOOHBHOTO
HaNPSHKCHUS

olpe/ie]IeHAe TaHTeHca yriia
JIMBIIEKTPHYECKHUX oTephb
macna TpaHcdopmaTopon
Kacca HanpspkeHus 110 kB u
BBILIIE

OHpefeIeHHEe  BIAro- |
ra30CcoiepIKaHus,
xpomaTorpaduuecKuii aHanu3
15 IpoBepka MoysipHOCTH

16 OmnpeneneHue TOKOBBIX U
YIJIOBBIX MOIPEIIHOCTEH

17 TlpoBepka mpeaeIbHON
KpaTHOCTH (onpenenenne
MOJIHOM MOTPELIHOCTH)
BTOPHYHBIX ~ OOMOTOK  JUIst
3aIUTHI

18 IlpoBepka kodduieHTa

0e30macHOCTH pudopoB
BTOPHYHBIX ~OOMOTOK IS
U3MEpeHHi

19 Onpenenenue
KOJIMYECTBEHHOU yTEUKHU rasa
ra30HANOIHEHHBIX
TpaHchopmMaTopoB

20 Onpenenenue TOKa
HAMarHHYMBAHUS BTOPUYHBIX

6.3.6; 6.3.9

6.10.5

6.9
6.4.2

5.1;6.4.3

5.1

6.10.11

6.5

9.3

9.4

9.2.5;9.4

9.4

9.5
9.5

9.6

9.6

9.7

9.8




00MOTOK
21 HcnblTaHue Ha Harpes - - + - - 6.6 9.9
npu MPOJIOJKUTEIBHOM
pexumMe paboTs

22 HcnblTaHue Ha CTOMKOCTh - - + - - 6.7 9.10
K TOKaM KOPOTKOTO
3aMBIKaHUsI (MCIIBITAHUS Ha
AEKTPOJUHAMHIECKYIO n
TEPMHUYECKYIO CTOUKOCTb)

23 N3mepenune - - + (0] + 6.8 9.11
CONPOTHUBIICHHUST BTOPUYHBIX
0OMOTOK MOCTOSIHHOMY TOKY
24 HcmplTaHue MacJOHAIOJN- - - + + + 6.10.5 9.12
HEHHBIX  TpaHC()OpPMATOPOB
Ha FepMETUYHOCTb

25 HWcnbiTanus Ha + + + - (6] 6.2.1 9.13
YCTOHYHBOCTB K
BO3/ICHCTBHIO

KIMMaTH4ecKux  (axropos
BHEIIHEH cpeJibl

26 Hcnbitanus Ha - - + - (6] 6.2.3 9.13
YCTOHYHBOCTB K
BO3JCHCTBHIO MEXaHHYECKUX
(akTopoB

27 WcnbiTaHue Ha MPOYHOCTH — — + — — 6.14.2; 10.1 9.14
NIPU TPAHCIIOPTUPOBAHUH
28 HcnblTaHWEe YNAaKOBKH Ha — — + — — 6.14.2; 10.1 9.15
cOpacbIBaHUE
29 TloxrBepixaeHue cpenHer — — — — + 6.11.1 9.16
HapabOTKH 70 OTKa3a
30 HUcnbitanue - - + - - 6.10.12 9.17
ra30HaIOHEHHBIX
TpaHcopMaTopoB Ha
B3pBIBO0OE30IACHOCTD

1 Jns mmHHBIX TpaHCHOPMATOPOB HE IPOBOJIAT.
[pumeuanne — 3HaK «+» O3HAYAET, UTO MCIBITAHHE TPOBOJAT; 3HAK «—» — HE NPOBOAAT; OykBa «O»
03HAYAET, 9TO UCTIBITAHKE TIPOBOJIAT, ECIIU 3TO YKA3aHO B CTAHAAPTE HA TPAHC(OPMATOP KOHKPETHOTO THIIA.

UcnreiTanus TpanchopMaTopoB, MpeqHA3HAYCHHBIX A paboTel mpu dactoTax 50 m 60 I'm, Ha
COOTBETCTBHE BCEM TPEOOBAaHMSAM HACTOSIIECTO CTaHmapTa mpoBomaT mpu wacrtore 50 ['m, o dem
yKa3bIBaloOT B nacnopre. [Ipu 3TOM pe3ynbTaThl HCTIBITaHUI TPaHC(HOPMATOPOB, NPEAHA3HAYCHHBIX IS
pabotel mpu yactore 60 I'i, HE KOPPEKTHUPYIOT, KpPOME pe3yJbTaTOB HCIBITAHMH Ha HAarpeB IpH
IPOIOIDKUTEIIBHOM PEKUME PabOTHl M Ha CTOMKOCTh K TOKaM KOPOTKOT'O 3aMbIKaHUs, KOTOPBIE CIeayeT
oreHuBaTh ¢ yaerom 9.9.7 u 9.10.3 cooTBeTCTBEHHO.

8.3 O01mme mos10KeHHsI

8.3.1 [Ipu ucnbiTanusX KBaIM(UKALNOHHBIX, IEPHOINYECKHUX, TUIIOBBIX, AJISl YTBEP)KACHHUS TUIIA U
Ha COOTBETCTBHE YTBEPKICHHOMY THUIY OT/JCIIbHBIC UCTIBITAHMUS, HE BIUSIONINE HA PE3yJIbTaThl APYTHX
UCTIBITAHUH, IPEAYCMOTPEHHBIX B Tabmuie 12, momyckaercss MpOBOIUTh HAa Pa3HBIX TpaHCPOpMaTopax
(mapaiienbHBIC WCTBITaHUA). llepedeHb MapajuIeIbHBIX HWCIBITAHUNA CIEAYyeT YCTaHABIUBATh B
CTaHAapTax Ha TpaHCc(HOPMATOPhl KOHKPETHBIX THUIIOB.

8.3.2 JlommyckaeTcsi COBMEIIEHHE OTACIBHBIX BUIOB UCIIBITAHUH, IEPEIHCICHHBIX B 8.1.

[Mpy Hanuuuu pa3IUYHBIX WCIOIHEHUH TPaHC(HOPMATOPOB HCIBITAHHS ISl YTBEPXKICHUS THIIA,
KBaM(UKALMOHHbBIE, EPHOANYECKUE, THIIOBbIE U Ha COOTBETCTBHE YTBEPXKICHHOMY THUILYy CIEIyeT
MPOBOJINTh HA TUIOMCIOJIHEHHSX, Ui KOTOPHIX COOTBETCTBYIOIIME HCIBITAHUS SIBISIOTCS HauboJee
KPUTHYCCKHMH.

8.3.3 TumoucnosHeHuss ¥ 4YHCIO TPaHCHOPMATOPOB, MOJBEPracMbIX KaKIAOMY HCIBITAHUIO,
CJIeJIyeT YKa3bIBaTh B CTAHIApTaX HA TPaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

8.3.4 Tlpu npueMoCIaTOYHBIX HCIBITAHUSIX TPAHC(HOPMATOPHI MPEABIBISIIOT K MPUEMKE TIOMITYYHO
WIH TapTHSIMH U ITOIBEPTaIOT MPOBEPKE CIUIOIIHBIM KOHTPOJIEM.

8.3.5 OrtnenpHBIC WCIBITAHUS JIOMYCKACTCS MPOBOJUTH HA COOPOYHBIX CIOMHUIAX U JICTAIX
TpaHcdopmaropa. Jlomyckaercs MO COTJIACOBAHUIO MEXAY MOTPEOUTENeM M HW3TOTOBHTENEM MU
UCIBITAHUAX KBATH(DUKAIMOHHBIX, NEPHOJANYECKUX, THUIOBBIX, JISI YTBEPXKICHUS THMA © Ha
COOTBETCTBHE YTBEPXKICHHOMY THUIy 3aCUHMTBIBATh HCIBITAHUS TPAaHC(HOPMATOPOB JPYTHX THUIIOB,
UMEIOIINX AHAJIOTHYHbIE KOHCTPYKTHBHBIE WJIM TEXHOJOTMYECKHE pELIeHUS W  OJUHAKOBBIC
NpUMEHsIeMble MaTepHalbl, MPU HAIUYUM TAaKUX YyKa3aHU B CTaHAapTax Ha TpaHC(HOPMATOPSI




KOHKPETHBIX THIIOB.

8.3.6 IlocnenoBaTenbHOCTh UCTIBITAHUN MOXKET OBITh MPOU3BOJIEHOW, €CIM WHBIC TPeOOBAHUS HE
YCTaHOBJICHBI B CTAHAApTax Ha TpaHC(HOPMATOPBI KOHKPETHBIX THIIOB.

8.3.7 Ilpm oTpHLATENBHBIX pe3yJbTaTaX I[PUEMOCHATOYHBIX, IEPUOANYSCKUX U THIIOBBIX
UCIIBITAaHHUH TIOCIIe YCTpaHEeHHs Ne(eKTOB IOBTOPHBIE UCIIBITAHUS IIPOBOIAT B MOJIHOM O00BEME WIIH, B
TEeXHUYECKH OOOCHOBAHHBIX CIIy4asX, B COKPAIlCHHOM O0BeMe: MMOBTOPSIOT MCHBITAHUS, 110 KOTOPBIM
HOJIy4eHbl HEYIOBIETBOPUTENbHBIE pPE3yJbTaThl, MWCIBITAHUS, KOTOPble MOIJIM TOBIMATH Ha
BO3HHUKHOBCHHC Lleq)eKTOB, a TaK)KE€ UCTIbITAHUA, KOTOPBIC HE ITPOBOANIIUCE.

Ecnu KOHKPETHBIC NPUYXWHBI HCYIOBJICTBOPUTCIBHOI'O pE3yJjibTaTa HE YCTAHOBJICHBI, TOBTOPHLIC
HCHBITaHUSA 1O IMTYHKTaAM HECOOTBETCTBUSA IPOBOAAT HA YIBOCHHOM YHUCJIC 06pa3u013.

Pe3ynbTaThl MOBTOPHBIX MCIBITAHHUN SBIISIOTCS OKOHYATEIbHBIMH.

8.4 KpannpukanmonHbie HCIBITAHUS

8.4.1 Iopsnok mpoBeneHus kBanmupukaruoHHbx ucnbitannit — mo [OCT 15.001 u TOCT 15.309.

8.4.2 Jlomyckaercss 3acUMTHIBATE B KadeCTBE KBATH()HKAIMOHHBIX WCIBITAHNA WCIBITAaHHS
OTIBITHBIX OOPAa3lOB, MPOBEJCHHBIE B COOTBETCTBHU C Tabmuiei 12, ecnm cOOMIONCHBI CIIEAYIOMIHE
YCIIOBHSL:

OTIBITHBIE 00pa3ubl OBUIM M3TOTOBJIECHBI MO TEXHOJIOTWU M Ha 00OpYIOBaHWH, MPELYyCMOTPEHHBIX
JUIsL CEPUITHOTO IIPOU3BO/CTBA;

MPU M3TOTOBJICHUHM YCTAHOBOYHOW CEPHUM HE MPOBOIMIACH NOPaOOTKAa KOHCTPYKIMH, TPeOyromiast
MPOBEJEHUS UCTIBITAHUN;

BpeMsi, TIPOIIEAIICe OCIe UCTIBITAHUI OTBITHBIX 00pa3loB, HE MPEBHIIACT CPOK, YCTAHOBICHHBIH
JUTS ICPUOTUYCCKUX UCTIBITAHUH.

Ecmu »TH ycinoBusS HE COONIOJCHBI, TO IPH COOTBETCTBYIOIIEM TEXHHYECKOM OOOCHOBAaHUU
JIOITyCKAETCS 3aCUYNTHIBATH MCIIBITAHNS, Ha PE3yJIbTaTax KOTOPHIX HECOOIIOICHNE YKa3aHHBIX YCIIOBHHA
HE OTpa)kaeTcsl.

8.5 TlpmemocmaTodHBle HWCHBITAHUS IMPOBOIUT CITy’)KOa TEXHHYECKOTO KOHTPOIS JHOO Apyras,
YHOJTHOMOYEHHAS Ha ATO CIyX0a IpeAnpHsTUI-H3TOTOBUTEIS.

OOHOBPEMEHHO C MPHEMOCIATOYHBIMH HCIBITAHUSIMHA KaKIBIH TpaHCPOPMATOP IODKEH
MO/IBEpraThCs MEPBUYHON TOBEPKE MO MPaBWJIaM, IPUHATHIM B CTpaHE-U3TOTOBUTENE, U METOJIUKE TIO
I'OCT 8.217.

8.6 Ilepnoauyeckue MCIBITAHUS

8.6.1 Ilepuommueckue WCIBITAaHUSI CJIEOyeT NPOBOAWTH Ha TpaHcdopmaropax cepuitHOTo
MIPOU3BOJICTBA HE peXKe OJHOrO pasa B 5 JIeT.

[MonTBepxnenne cpenHeil HapaOOTKH A0 0TKa3a MEePBBIN pa3 mpoBoIAT depe3 10 et mocie Hadama
CEpHIHOTO MPOU3BOJICTBA, 3aTEM — HE PEXe OJJHOTO pasa B 5 JIeT.

8.6.2 Ecnmm mpowm3BOACTBO TpaHC(HOPMATOPOB OBUIO MPEpPBaHO KO BPEMEHH HACTYIUICHHS CpPOKa
OUEpEHBIX MEPUOANYECKUX HUCIBITAHWH, TO NPH BO300HOBJIECHWU BBIYCKA CJIEAYET MPOBOAUTH
HEePUOJMYECKHe UCIBITaHUA TpaHC(HOPMATOPOB Ha oOpaslax IepBOH MapTHUH, W3TOTOBICHHOH IOCIe
BO300HOBIICHUS TPOU3BOACTBA.

Jlo 3aBeplieHHs OTIENbHBIX (JUIMTENBHBIX [0 BpPEMEHHM) HCIBITAaHWH, BXOISIIMX B 00BEM
MEPUOTNYCCKUX HUCIBITAHUN, OCHOBAaHHEM JJIs BBITYCKa TPaHC(HOPMATOPOB SBISACTCS IMPOTOKOJ
MNpEeAbIIYIINX EPUOANUECKUX UCTIBITAHUM.

8.7 TumoBble WCHBITAHUS CIEAYET MPOBOAWTH B IMOJHOM WM COKpAaIEHHOM oObeMe
KBaIN(UKAIMOHHBIX MCIBITAHUH TP W3MEHEHWH KOHCTPYKIWH, NPUMEHSIEMBIX MaTepuasioB WM
TEXHOJIOTUHM NMPOWU3BOJICTBA, €CIIM 3TH M3MEHEHHs] MOT'YT OKa3aThb BJIMSHHE HA XapaKTEPUCTHKH WU
napaMeTpsl TPaHC(HOPMATOPOB.

B 3aBucHMOCTH OT XapakTepa BHOCHMOI'O HM3MEHEHHs (M3MEHEHHI) MCIBITAHUSAM JOIyCKaeTCs
MOJIBEPraTh OTACIbHBIE COOPOYHBIE €ANHMIIBI, JETAIN, 00Pa3Ibl MATEPHAIOB H JIP.

8.8 HcmblTaHust Il yTBEPXKICHHUS THUIA M HAa COOTBETCTBHE YTBEP)KACHHOMY THILYy CIEAYET
MPOBOAUTH IO MPABUIIAM, IIPUHSITHIM B CTPaHE-M3TOTOBUTEIIE.

9 MeToabI KOHTPOJIA

9.1 IIpoBepka Ha COOTBETCTBHE TPEOOBAHNAM COOPOYHOIO YePTeEkKA

9.1.1 [IpoBepke nmoanexar:

rabapuTHbIE"), yCTAHOBOYHBIE M MPUCOEIMHMTENLHBIE Pa3sMeEPhI, IS KOTOPHIX Ha COOPOYHOM
YepTeKe yKa3aHbl peieIbHbIe OTKIOHCHHS;

macca Tparcdopmaropa’’;



COCTOSIHME MOBEPXHOCTH Hapy>KHBIX U30JIALMOHHBIX YacTel;
COCTOSTHHE 3al[UTHBIX OKPHITUI HAapyKHbIX YacTei;
COCTOSIHHE TIJIOIIA/I0K 0] 3a3EMIISIOIINE 3aKHMBI;
MPaBWJIBHOCTH 3aIIOJHEHUS TaONMYeK TEXHNYECKHUX JIaHHBIX;
MapKHUPOBKa BBIBOJIOB;

KOMIUIEKTHOCTb.

D KpOMe NPpUEMOCAATOYHBIX HCIIBITAaHUH.

HpOBepKy MmpoBOAAT BHEIIHUM OCMOTPOM, HU3MEPECHUEM YHHUBCPCAJIbHBIM HN3MCEPUTCIbHBIM
MHCTPYMEHTOM, IIPH TTOMOIIH 11a0JIOHOB, a TaK)Ke B3BEIIMBAaHUEM TpaHC(HOpMaTOpa Ha Becax OOIIEero
NPUMEHEHHUS WK PU MOMOILH IPYKUHHOTO JIMHAMOMETPA.

9.1.2 Ilpu npueMOCHATOYHBIX HCIBITAHUAX DPa3Mephbl JOMYCKaeTcs INPOBEPATh Ha JACTalAX H
cOOPOYHBIX eIUHAIIAX O COOPKH TpaHCPOopMaTopa.

9.1.3 Jlomyckaercs ompenensaTe Maccy TpaHchopMaTopa CyMMHPOBaHHEM MacC €ro OTHCNBHBIX
COOPOYHBIX €IUHHIIL.

9.2 UcnpITaHue U30JISIIUHU

9.2.1 M3omsinuto nepBUIHON 0OMOTKH UCIIBITHIBAIOT:

Juisl TpaHc(OpPMaTOpOB Ha HOMHHANIBHOE HanpspkeHue 0,66 kB — no 'OCT 2933;

JUtst TpaHC(hOPMATOPOB HA HOMUHAJIbHBIC HanpspkeHus ot 3 10 500 kB BrirountensHo — o [OCT
1516.1,TOCT 15162 u I'OCT 1516.3;

JuIsl TpaHc(hOpMaTOpOB Ha HOMUHAIBHOE Harpshkenue 750 kB — mo T'OCT 1516.2, TOCT 1516.3 u
T'OCT 20690.

UcnrpiTatenpHble HAaNpsDKEHUS TMPHUKIAIBIBAIOT MEXITy OJHHM W3 BBIBOJOB (MM 3aMKHYTHIMH
HAaKOPOTKO BBIBOJAMH) MEPBHYHONH OOMOTKM W 3aMKHYTBIMH HAaKOPOTKO BBIBOAAMH BTOPHUYHBIX
00MOTOK, K KOTOPBIM IOJDKHBI OBITH INPHCOCTUHEHBI 3a3eMisieMble JacTH TpaHchopmatopa. s
TpaHc(hOPMATOPOB, HE HMEIOIIUX COOCTBEHHOW TMEPBUYHOW OOMOTKH, CIHOCOO MPHIOKCHHS
HaTpsDKCHUS CIIEAyeT yKa3bIBaTh B CTAaHIAPTaX Ha TpaHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

[Tpu OoTCYTCTBMM B KOHCTPYKLMH TpanchopMaTopa 3a3eMIIIEMbIX 3JEMEHTOB B CTaHIapTaX Ha
TpaHc(hOpMATOPbl KOHKPETHBIX THUIIOB JIOJDKHBI OBITh YKa3aHbl METALUTMUCCKUE YaCTH, KOTOPBIC MPH
UCIBbITAHUAX JOJI?KHBI 6I)ITb MPpUCOCANHEHBI K 3aMKHYTBIM HAKOPOTKO BTOPUYHBIM O6MOTKaM.

Meroapl HWCHBITAaHHWS HW3OJSIIMM  MAcJIOHANOJIHEHHBIX TpaHC(OPMAaTOpPOB Ha HOMHHAIBHOE
HanpspkeHne 330 kB u Bble Cpe3aHHBIM I'PO30BBIM HMITYJILCOM M MHOTOKPATHBIMH CPE3aHHBIMH
MMITyJIbCaMH CIIEAYET YKa3blBaTh B CTaHAapTax Ha TPAHC(POPMATOPhl KOHKPETHBIX THUIIOB.

9.2.2 JInvHY MyTH YTEYKHA BHEIIHEH H30JLIHAN TPAaHCPOPMATOPOB HA COOTBETCTBHE TPEOOBAaHUAM
6.3.1 m 6.3.2 mposepsrot mo OCT 9920.

9.2.3 MexnyceKnnoHHYI0 H30isnnto ucbIThBaroT mo [OCT 1516.2.

UcnreiTatenpHoe HampsokeHHEe 3 KB NpUKITAagpIBalOT TOOYEPEAHO MEXAY KaKIOW CeKIued u
COEIMHEHHBIMHU MEXIy COO0M MPOYNMHU CEKIUIMHU OOMOTKH.

9.2.4 MW3omsAmuio BTOPHYHBIX OOMOTOK TpaHchopmaTopoB wucmeiteiBator mo I'OCT 1516.2.
UcnbiTarenbHoe HampspbkeHue 3 KB mNpuKiIagplBalOT MOOYEPEAHO MEXKAY 3aMKHYTHIMH HaKOPOTKO
BbIBOJJaMU Ka)K,HOI‘/II 13 BTOPUYHBIX O6MOTOK 1 3aMKHYTBIMHW HAKOPOTKO BBIBOAAMU MMPOYUX BTOPUYHBIX
OOMOTOK, K KOTOPHIM IPHUCOEAMHSIOT 3a3eMisseMble 4acTh TpaHcdopmaropa. [Ipu oTcyrcTBHHM B
KOHCTPYKIINH 3a3eMJIIEMbIX YacTeH ClielyeT pyKOBOACTBOBAThCS yYKazaHusMH 9.2.1.

9.2.5 VYpoBenb uyactuuHbix pazpsanoB onpenenstor no 'OCT 1516.3 u T'OCT 20074. Metoasl
M3MEpEeHNs TaHI'€HCa YIJIa JUAJIEKTPUUECKUX MOTeph KOHJIEHCATOPHOH OyMasKHO-MacIISTHOM M30JIALUH
CJIeZlyeT YKa3bIBaTh B CTAHIAPTaX Ha TPAHC(POPMATOPHI KOHKPETHBIX THIIOB.

9.2.6 VcmipiTanne MeXTyBUTKOBOU HU3OJISIIHH

9.2.6.1 Ilpu UCTIBITAHUAX MEXKIYBUTKOBOHM HM30JSIIIMK UCIBITYyeMas BTOpHYHAs OOMOTKa IOJDKHA
OBITH PA30MKHYTA, & OCTAJIbHBIC BTOPUYHBIE OOMOTKH (€CIIH OHM MMEIOTCS ) — 3aMKHYTHI HAKOPOTKO.

Uepe3 mepBUYHYI0 OOMOTKY TpaHc(opmaTopa MpoIryckaroT TOK dwactoro 50 I'm, 3Hauenue
KOTOPOTO ONPENENSIOT B COOTBETCTBUM ¢ TpeboBaHusaMHu 6.3.7Y.

IIOHyCKaeTCﬂ MPOBEACHUEC HUCHBITAHUA TMPHU HECKOJBKHUX OJHOBPEMCHHO PA3OMKHYTBIX BTOPHYHBIX
O6MOTKaX, €CJIM CpaBHUTCJIIbHBIMU MCIHBbITAHUAMU Ha OL[HOi/lI U TOH XKe YCTaHOBKE IOKa3aHO, 4YTO
WHJIyKTUPOBaHHOE BO BTOPHYHBIX OOMOTKAX HalpsDKeHHE (aMIUIMTYyja) He yMEHbIIaeTcs Oosiee yeM Ha
20 % 1o CpaBHEHHIO C UCTIBITAHUSIMH, IPOBOANMBIMH TIPH OJTHOM Pa30MKHYTOH OOMOTKE.

D) HeHLIO HACTOALICTO UCIIBITAHUSA SBIIACTCA HE BOCHPOU3BECACHUC yCHOBI/Iﬁ pa6OTI)I Tpchti)opMaTopa 1pu
pa3OMKHyTOfI BTOpI/I‘IHOﬁ 1enu, a NMpoBepKa KavuecTBa Me)KIIyBHTKOBOﬁ n30J10uH, IMMO3TOMY (bOpMy BOJIHBI TOKa U



HaIlpsKEHUSA HC HOPMUPYIOT.

9.2.6.2 IlepBuuHas 0OMOTKa LIMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX M Pa3beMHBIX TPaHCHOPMATOPOB
MOXET HMMUTHPOBATbCS HECKOJIbKMMH BHTKaMH, IPH 3TOM 32 HOMHUHAJIbHBIA NEPBUYHBIA TOK
NPUHUMAIOT TaKOE 3HAUEHHE, TP KOTOPOM COXpaHsEeTCsl 3HaYCHHE HOMHUHAIBHBIX aMIIEPBUTKOB.

9.2.6.3 UanykTHpYEeMOe BO BTOPUYHOM 0OMOTKE HANPsKEHUE JIOITYCKACTCS ONPEACIISATh:

HETIOCPEICTBEHHBIM N3MEPEHUEM HAIPSHKEHHS Ha BBIBOJIAX UCIBITYEMOM BTOPUIHOW OOMOTKH;

Ui TpaHchOpMaTOpOB, HMEHIOIMMX COOCTBEHHYIO NEPBUYHYI0 OOMOTKY, — H3MEpPCHHEM
HaIpsDKeHUS] Ha BBIBOJIAX MEPBUYHOM OOMOTKH M YMHOXXEHHEM HW3MEPEHHOTO 3HAYCHUS HANPSIKECHHS
Ha OTHOIIEHHE YHCENT BUTKOB BTOPUYHOM U EPBUYHON 0OMOTOK?,

JUI IOMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX M pa3beMHBIX TPaHCHOPMATOPOB — H3MEpPEHUEM
HalNpsDKEHUs] Ha BBIBOJIAX «KOHTPOJIBHOW» OOMOTKH, HAJIOKCHHOW BPEMEHHO IOBEPX HCIBITYEMOI
OOMOTKHM, M YMHOXXEHHEM HW3MEPEHHOI0 3HAY€HHs HaNpsHKeHHss Ha OTHOILEHHWE YHCENl BHUTKOB
BTOPUYHON U «KOHTPOJIBHOID OOMOTOK.

2 Ipu 5TOM M3MEPEHKUH IPEHEOPETalOT MaICHUEM HAPSUKEHUS Ha IEPBUYHOM 0OMOTKE.

9.2.6.4 [TIlepBuuHbli TOK (HeiicTBylollee 3HAUCHWE) CIEAyeT H3MEpSATh C  [OMOUIBIO
TpaHcdopmaropa TOKa ¥ aMmIepMeTpa KjIaccoB TOYHOCTH He HIKe 1.

9.2.6.5 Tpancdopmarop CUUTAIOT BBIAEPXKABIIMM HCIBITAHWE, €CIM B IPOLECCE HCHBITAHUS
MEKIYBUTKOBOM HM30JISMM BTOPUYHBIX OOMOTOK HE IPOM3OIUIO PE3KOTO YBEIHUYECHHUS IEPBUIHOTO
TOKA WJIM YMEHBIIECHUS HHIYKTUPYEMOTO HAPSKEHHSL.

Hanpspkenne, WHAYKTHpyeMOE BO BTOPHYHOM OOMOTKE (aMIUIMTYAHOE 3HAYEHHE), CIeLyeT
OmpeneiiaTh C IorpemHocTeio He Oomee 10 % mnpubopamu, HMEIOIIUMH BBICOKOE BXOTHOE
CONPOTUBJICHUE: 3JIEKTPOHHBIM BOJBTMETPOM WIM JIEKTPOHHO-IY4YEBBIM oOcHuuiorpagom ¢
JACIIUTECIIEM HalPsKCHUS. HOHyCKaeTCﬂ HCIOJIB30BaTh JId H3MEPCHHUA HalPsSHKEHUS BOJIBTMETP,
pearupyroIiuid Ha AaMIUIMTYJHOE 3HAUEHUE HANPSDKEHMs, HO TIPajyupyeMblii B ACHCTBYIOLIUX
3HAYEHHIX CHHYCOMJAIBLHON KpUBOW. B 9TOM ciydae HanpspkeHHe, oKa3biBaeMoe IpUOopoM, JJOIDKHO

OBITH YMHOXEHO Ha V2.

Jlomyckaercst BMECTO M3MEPEHHUS TOKA OTPAHWYMBATHCS KOHTPOJIEM 32 €r0 U3MEHEHHEM B CIIydae,
KOTIa OTPEEISIONEeH BETMYMHON MTPH UCIIBITAHUN ABJISIETCS aMIUIMTYAHOE 3HAUEHHE HANpPsDKEHHUS, U,
AHAJOTUYHO, AOIyCKAETCS BMECTO M3MEPEHMs HANpsDKEHUS OrPAaHMYMBATHCS KOHTPOJEM 3a €ro
M3MEHEHHEM B Clly4ae, KOra OnpeessFonel BeTMYMHOW IPH UCTIBITAHHUU SIBIISIETCS TIEPBUYHBII TOK.

9.2.7 UcnblTanus U30J1UU, TPOBOJUMBIE B KaUeCTBE KPUTEPHUs YCIEIIHOCTH APYIUX UCIBITAHUH,
MPOBOJIST NP 3HAUCHUSAX HCIBITATENBHBIX HANpPsDKEHNUH, paBHBIX 90 % HOPMHPOBAHHBIX 3HAYEHUH, U
BpPEMEHH BO3JEHUCTBHS | MHH, BHE 3aBUCHMOCTH OT BH/ia N30JISIIUH.

9.3 U3mepeHne CONPOTHBICHUS HM30JSIMM OOMOTOK NPOBOJAT Merommerpom Ha 2500 B s
nepBUYHBIX 00MOTOK 1 Ha 1000 B — 1111 BTOpUYHBIX OOMOTOK.

9.4 Ompenenenue NMPOOMBHOTO HANpPsDKEHWS W TaHTGHCA YIila AWDICKTPHUYECKHX IOTEPh IPH
ucnbITannu poosl Macina — 1o [OCT 6581.

Jns TpanchOpMaTOpPOB ¢ HOMHHAIBHBIM HamlpspkeHHeM 10 35 kB BKmo4HMTensHO mpoldy macna
OTOMPAIOT B JI€Hb MCIBITAHUS U3 €MKOCTH, M3 KOTOPOH OBUIO 3aJMTO Macjo B TpaHchopMarop, a ais
TpaHCc(hOPMATOPOB C HOMHHAIBHBIM HampspkeHnemM 110 kB W BbIle HENOCPEACTBEHHO U3
tpanchopmaropa. ITlopsmok B3sATHS NPOOBI JODKEH OBITh YCTAaHOBJIGH B CTaHIapTax Ha
TpaHcopMaTopsl KOHKPETHBIX THUIOB. METObI OINpEJEICHUs] BJIaro- M ra3ocolepikKaHus, a TakKe
MPOBEICHUSI XpPOMaTorpaiueckoro aHain3a COJEPIKaIUXCs B Macile Ta30B JIOJDKHBI ObITh YKa3aHbl B
CTaHAapTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

9.5 Onpenelienne MOrpenIHocTei

9.5.1 TIpoBepka MOIAPHOCTH U OMpEICIICHIE TOKOBBIX U YTIIOBBIX ITOTPEITHOCTEN

9.5.1.1 IIpoBepKy MOMSIPHOCTH W OTPENeIeHNEe TOKOBBIX M YTJIOBBIX IOTPEUTHOCTEH MPOBOIAT Ha
TpaHcopmaropax, MOABEPTHYTHIX pa3MarHWYMBAaHWIO. MeTonsl pa3MarHWYMBaHMSA, IIPOBEpKa
MOJIAPHOCTH U ompeaeneHue norpemnocteit — mo 'OCT 8.217.

OrnpeeneHue MOrpenIHOCTEN MPOBOIAT HA KAKI0W BTOPHYHOM OOMOTKE.

Ecmm 0OMOTKE TPHCBOEHO HECKOJBKO KJIACCOB TOYHOCTH M (WJIM) HECKOIBKO HArpy3o0K, TO TPH
MPUEMOCHATOYHBIX UCTIBITAHUAX OIPCACIICHNUC HOI’peHJHOCTeﬁ IMPOBOJAT B BBICIIEM KJIaCCE€ TOYHOCTU B
YCI0BUAX, OT'OBOPEHHBIX MEXKIY U3IOTOBUTECIICEM U HOTpeGI/lTeHeM, a Ipy Jpyrux Bujaax UCHBITAHUN —
BO BCCX KJIacCax TOYHOCTH U IIPpU BCEX HArpyskKax, YCTAHOBJICHHBIX B CTaHJAapTEC Ha JlaHHI)II‘/II
TpaHcdopmarop.

9.5.1.2 Ilpu omnpexeneHNH NOTPENIHOCTE BTOPUYHOM OOMOTKHM KacKaJHOTO TpaHc(hopMaTopa Bce



OCTaJIbHbIE €0 BTOPUYHbIE OOMOTKH JOJDKHBI OBITh 3aMKHYTHI Ha Harpy3ku. IIponeHTHOe oTHOLIEHHE
3HAUCHUH Harpy30K K HOMHHAJIbHBIM 3HAYESHHSM JIOJDKHO COOTBETCTBOBATH IPOLIEHTHOMY OTHOIICHHUIO
BTOPUYHOW HArpy3Kd (K HOMHUHAIIFHOMY 3HA4YCHHIO) B UCIBITYEMON OOMOTKE, eClIi WHBIE TPeOOBaHMUS
He TIPEJyCMOTPEHBI B CTaHIAPTE HA TPAHC(HOPMATOP KOHKPETHOTO THIIA.

9.5.1.3 TlorpenHOCTH IIMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX M Pa3beMHBIX TPaHC(HOPMATOPOB HPH
UCIIBITAHUAX KBaJM(UKALMOHHBIX, TUIOBBIX M Ha YTBEPXKICHHE THIA CIEOyeT OIpelelsiTh B
HEPBUYHOM TOKOBEIYIIEM KOHTYpE COTTIacHO PUCYHKY la.

¥

1 1 ,
/_ —\\\ % g
! \ < =
S &
s - e S - S
€ I o @
< 3 . "
3 o
> = y
s -
a) )

1 — ucmBITyeMBIi TpaHCHOPMATOP; Ayaxe — PACCTOSHIE MEXKIY OCIMHU IPOBOIHUKOB

cocenHuX (a3 B MecTe yCTaHOBKM TpaHc(hOpMaTopa B IKCILTyaTalUH; — PACCTOSIHUE

B CBETY OT TpaHcpopmaTopa 1o MecTa Orpkaiiimero n3ruda mpoBOJHHKA, CITYKaIIEro
B AKCIUTyaTaIlly IepPBUYHOI 0OMOTKO TparchopmaTopa

Pucynoxk 1

YuciieHHbIE 3HAYCHHSI PAa3MEPOB Ayace M Dyaxe JOIDKHBI OBITH YCTaHOBJICHBI B CTaHIAapTax Ha
TpaHc(opMaTopbl KOHKPETHOTO THIIA U TIPH UCTIBITAHUN OHU HE JIOJDKHBI OBITH ITPEBBILIEHBI.

9.5.1.4 TlorpemrHOCTH IMWHHBIX, BTYJIOYHBIX, BCTPOSHHBIX M Pa3beMHBIX TpaHC(POPMATOPOB Ha
HOMHUHaJIbHBIE TOKM CBblie 2000 A mpu HCHOBITAaHUSAX MPUEMOCAATOYHBIX, NEPUOJUYECKUX M Ha
COOTBETCTBHE YTBEPKICHHOMY THUILY JOIyCKAETCS ONPEAETATh C IIEPBUIHON 0OMOTKOH, cocTosImei n3
HECKOJIbKUX BUTKOB, U IIPH COOTBETCTBEHHO YMEHBIICHHOM 3HAaUY€HWH HOMUHAJIBHOIO TOKA (TaKUM
00pa3zoM, dYTOOBI 3HAYCHHE HOMUHAIBHBIX AMIEPBUTKOB OCTABAJIOCh HEU3MEHHBIM), €CIH IpH
KBATM(UKALMOHHBIX WJIM THUIIOBBIX MCIBITAHUSX YCTAaHOBJIEHO, YTO pa3HUIA B 3HAYEHMAX
MOTPEIIHOCTEH, M3MEPEHHBIX IOJOOHBIM 00pa3oM W IIpU YCIOBUSX YCTaHOBKM TpaHcdopmaropa
cornacHo 9.5.1.3, He npeBbimaer 25 % HOpMUpYyeMBIX 3HadeHUH. PacronokeHne BUTKOB NMEPBUYHON
OOMOTKH, BBINIOJIHSEMOM JUIi  WCIIBITAHWS, PAaBHOMEPHOE BJAOJb  MAarHUTONPOBOJA WM
COCpPEIOTOYCHHOE Ha OJHOW W3 €ro 4actei, JODKHO OBITh yKa3aHO B CTaHJAapTe Ha TpaHc(hOpMaTop
KOHKPETHOT'O THUIIA.

9.5.2 TIpu HEOOXOJUMOCTH NPOBEPKU CTAOMIBHOCTH METPOJIOIMYECKUX XaPAKTEPUCTUK B KA4ECTBE
KPUTEpUsI  YCNEIIHOCTH JpPYTUX HCIBITaHWH, €€ CIeAyeT NPOBOAUTH HETMOCPEICTBEHHBIM
OTIpEJICTICHUEM TIOTPELIHOCTEH MM M3MEpPEHHWEM TOKa HaMarHW4YMBaHMA coriacHo 9.13. 3Hadenue
JOIYCTHMOTO M3MEHEHUs! IOTPEITHOCTEH MM TOKa HaMarHWYMBAaHUA JIOJDKHO OBITh YCTAHOBIICHO B
CTaHJapTe Ha TPaHC(HOPMATOP KOHKPETHOTO THIIA.

9.5.3 Ilpu mpreMOCIaTOYHBIX HCIBITAHUSX MOTPEIIHOCTH AOIyCKAETCS M3MEPATh NPH MEHBILEM
YuClle 3HAUYEHWH TOKOB M Harpy3ok, 4eM ykazaHo B 6.4 (tabauusl 8 u 9), ecnu 3T0 000OCHOBaHO
pe3yJsbraraMy KBUTM(HUKAUOHHBIX MM THIIOBBIX MCIBITAHHH.

9.6 IIpoBepka npeneabHON KPAaTHOCTH M KO3(uumenTa 0e3onacHoCTH NPpUdOpPoB
9.6.1 IlpoBepky mpenenbHOM KpaTHOCTH M Kod(p¢HuueHTa 0e30macHOCTH NPHOOPOB cieayeT
MPOBOJANTH MO CXEMeE, IPUBEICHHON Ha PUCYHKE 2.
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TTO — obpasuosslii Tpancdopmarop Toka; TTU — ucnbiTyeMblid TpaHchOpPMATOp TOKA;
TTIIN — npomexyTo4HBIH TpaHCHOPMATOp TOKA, HAXOMSIINIICS B LIEIH UCITBITYEMOTO
TpaHcdopmaropa Toka; TTIIO — npomexyTouHbIi TpaHcHOPMATOpP TOKA, HAXOISIIUICS B
uenu odpasuoBoro TpaHcdopmaropa Toka; Al, A2 — amrepmeTpbl; Z, — BTOPHYHASI HArpy3Ka
B IIEITH UCIIBITYEMOT'0 TpaHC(HOpPMaTOpa TOKa

Pucynox 2

K anmemeHTam cxemsl TPEABABIIAOT CICAYIOIINE Tpe6OBaHI/I$II

a) kod¢¢unuentsl Tpanchopmanuu TpancopmaropoB TTIIO u TTIIM m0omKHBEI OBITH TaKUMH,
YTOOBI BHITIOJIHSIIOCH YCIIOBHE

No Npo = Ny N (3)

rzie n,— ko3ddurment tpancpopmaru TTO;

o — Koaduruent tpanchopmaru TTIIO;

ny — ko3 durment tpancopmarun TTHU;

Ny — K03 ¢ummenT Tpanchopmarmu TTIIN.

Ecmu  o0pasmoBerii  TpaHchopmarop wMeeT KOd(pOHUIHMEHT TpaHCPOpMAIUU, IPH KOTOPOM
BBITIOJIHSACTCS. YCJIOBUE Mo = My Mpy, TO HPOMEXKYTOUHBIH TpaHCHOpMATOp B €ro LENH MOXKET
OTCYTCTBOBAaTh;

6) ammepmeTpsl Al 1 A2 NOIDKHBI U3MEPATH IEHCTBYIOMINE 3HAUYEHHS TOKA.

AwmmnepmeTp A2 10JDKEH UMETh Majloe BHyTPEHHEE COMTPOTUBIICHHE.

Kiacc ToyHOCTH aMIiepMeTpOB A0JKEH OBbITh HE HUKE 1.

Kiacc TouHOCTH TPOMEKYTOUHBIX TpaHC(HOPMATOPOB IOJDKEH ObITh He Hike 0,5.

O06pa3uoBbli TpaHCHOPMATOP TOIKEH UMETh:

Kjacc ToyHocTH He Hipke 0,5 Wim monHyro morpemHocte He Oonee 0,5 % mpu UCHIBITAHUH
BTOPUYHOM 00MOTKH Kiacca SP;

KJIacC TOYHOCTU HE HIKE | WM MOJHYIO MOTPEITHOCTh He Oosee 1 % mpu MCIBITAaHWH BTOPUYIHOM
obMoTkH Kitacca 10P;

B) 3HAaYCHHE HATrPYy3KH U ee KO3(PPHUINEHT MOIIHOCTH JOJDKHBI OBITH BRIOPAHBI TaK, YTOOBI MOITHOE
CONPOTHBIICHHE BHELIHEH BTOPUYHOM 1IEMTH MCIBITYeMOro TpaHcdopmaropa (BKiItoYas COMPOTHUBIICHHE
NPOBOJIOB M IPOMEXKYTOYHOTO TpaHchopMaTopa) U ee KOIPPUIHMEHT MOIIHOCTH OBbUIM paBHBI
3aJJaHHBIM 3HAYEHUSAM (C TOYHOCTBIO 5 %).

UYepes nepBuunble o6MoTkn TTO m TTU mpormyckaroT TOK 4acTOTOH (SOf(l)b5 ) T'm mpaktuueckn

CHHYCOMJAJIbHOW (OpPMBI, 3Ha4YE€HHE KOTOPOTO COOTBETCTBYET MPENENbHON KPAaTHOCTH WM
ko3 dunnenty 6ezomacHoCcTH NPHOOPOB. 3HAYECHUE IEPBIYHOTO TOKA U3MEPSIOT amrepMeTpoM Al.
[Moanyro norpemHocTs €, %, ONpeAessioT 1no Gopmyiie

e=la2, )
IAl

rae [a; — Tok 1o ammiepmetpy Al, A;
Ir>» — ToK o amnepmetpy A2, A.



9.6.2 Ecnu wcnplTaTenbHas YCTaHOBKa M (WIM) HOpPMHpyeMash TepMHUYecKas CTOHKOCTb
UCTIBITYEMOTO  TpaHC(OpMaTopa OrpaHWYMBACT IWTENBFHOCTh NPOTEKaHMs TpeOyeMoro TOKa,
HEOOXOANMYIO Il YCHOKOEHHSI aMIIEpMETPOB, IOIYCKAEeTCsl OIPEAETATh TOK APYTHM CIOCOO0M,
HarpuMep ocumiorpadgupoBaHueM.

Jns TpaHcopMaTOpoB ¢ HECKOJIBKUMHM HOMHHAIBHBIMH KO3((HIMEHTaMH TpaHChOpMaLHH,
MOJTy4aeMbIMU TIEPEKIIOUCHUEM CEKIMH OOMOTOK IIpM HEU3MEHHOM 3HAYCHHH HOMHHAIBHBIX
aMIIEPBUTKOB, IIOJIHYIO IOTPEIIHOCTb JOMYCKaeTCsl M3MEpATh IMpH JI0OoM  Kod(duimeHTe
TpaHchopMaIuy.

9.6.3 1llunHbIe, BTYJOYHbIC, BCTPOCHHBIE U pa3beMHbIe TpaHC(HOPMATOPHI CIEIYeT UCIBITHIBATH B
UCIIBITATEIbHOM KOHTYpE COTJIACHO PUCYHKY la.

YucieHHele 3Ha4eHUs pa3MepoB A M b OKHBI OBITH YCTaHOBJEHBI B CTaHAapTax Ha
TpaHc(opMaTOpbl KOHKPETHBIX THUIIOB M IIPH IPOBEPKE MPEeIbHOW KPAaTHOCTH OHU HE JOJDKHBI OBITh
MIPEBEIIICHBI, a TIPH TPOBepKe Kod(p¢uimeHTa 0e30macHOCTH TMPUOOPOB TOIDKHEI OBITH HE MEHee
YCTaHOBJICHHBIX 3HAYEHHH.

9.6.4 TlpenenbHYI0 KPaTHOCTB JOITyCKAETCS MPOBEPATH IPYTUM CIIOCOOOM, KOTOPHIH JOJKEH OBITh
YCTaHOBJIEH B CTaHZapTe Ha TpaHcHOpMATOp KOHKPETHOIO THINA, €CIM HPH  HCIBITAHHAX
KBaM(UKALMOHHBIX, THIIOBBIX, Ha YTBEP)KACHHWE THIA WIM JUIi IIPOBEPKH COOTBETCTBUSA
YTBEPKAEHHOMY THITy JOKa3aHO, YTO OSTOT CHOCOO oOecrneunBaeT MOJTy4YEHHE PaBHO3ZHAYHBIX
PE3yJIbTAaTOB.

Koadduiment Oe3omacHOCTH TPUOOPOB JOMYCKACTCS OMPEHCNATh IMyTeM HW3MEPEHHUs TOKa
HaMarHuuuBaHug mo 9.8.5.

9.7 OnpenelieHne KOJUYeCTBEHHOH YTEUKH ra3a ra30HANOJIHEHHBIX TPAHC()OPMATOPOB

9.7.1 UcnplTanue 1o onpeeseHnIo YTeYKH IPoBOIAT Ipu Temreparype (25 + 10) °C.

UcneiTyemprii  TpaHC(hOpMATOp, 3alONHEHHBIM Ta30M J0 HOMHHAIBHOTO padodvero IaBiICHUS,
MOMEIIA0T B 3aMKHYTHI 00beM (Kamepy, 4eXOJI M3 IMOJIMMEpPHOHN IUICHKH), KOTOPBIA HE IIOJDKCH
MIPEBEIIATh HAPYKHBIA 00hEM UCTIBITYeMOTo TparchopMaTopa OGoee 4eM B 3 pasa.

BHyTpp 00BEéMa MOMEMIAI0T BEHTWJIATOP, CIOCOOCTBYIOIIUH MEPEMEIINBAHUIO CMECH BO3AyXa H
rasa, 3aIlloJIHSIOIIEro TpaHcdopmaTop.

Ilocne ycraHoBku TpanchopmMaTopa B 3aMKHYTBII OOBEM, B TIOCIEOHHHA BBOIAT Iy
4yBCTBUTEJIBHOTO NpuOOpa (Teyenckarelis), pearupyouiero Ha Majble KOHIEHTPALUH r'a3a, KOTOPbIM
3aIl0JIHEH HCIIBITyeMbI TpaHcdopmarop, U (GUKCHPYIOT NokazaHus npubopa. Uepes onpeneneHHbIN
NPOMEXYTOK BpPEMEHHM BBIIEPKKM TpaHc(opmaropa B 3aMKHYTOM oObeMme (Hampumep yepe3 1 u)
OIlepaltIo NOBTOPSIOT.

9.7.2 TonoBylo yTeuky rasza ¢, % Macchel Ta3a B HCIBITYyEeMOM TpaHcdopmarope, ONpenessioT 1o

thopmymne

_8,76-10°-AC- P, - AV
d-t-Py, 7,

HOM IT

, &)

rae AC— pa3HOCTb KOHIIGHTPALUK T'a3a B 3aMKHYTOM 00beMe 3a BPeMsI BBIICPIKKH, I/J1;

Py — napyeHue rasa, papHoe 1 krc/cm?;

AV— pa3HOCTb MEXAy 3aMKHYTBIM OOBEMOM U HapyKHbBIM OOBEMOM HCIIBITYEMOTO
TpaHchopmaropa, I;

Pioy — HOMHHAJIBHOE TaBJIEHHUE raza B TpaHcopMmaTope (a0COMOTHOE), KIe/cM?;

Vir — o0beM rasa B TpaHcpopmarope, J;

d — TIIOTHOCTH Ta3a B TpaHc(hopMaTope;

t — BpeMs MEXAY U3MEPEHUSAMH, Y.

Jist Tpancdopmaropa, 3al0IHEHHOTO 3JIera3oM

q:1,45.105.AC'P—0'AV
t-P, V.

HOM T

(6)

ITpumeuanus

1 3nayeHuss 00BEMOB, HEOOXOIUMBIX JJIsI BBIYUCICHUS YTEYKH, JOJDKHBI OBITH HaWIEHHI C
MOTPENIHOCTHIO, He MpeBbimatomeii 20 %.

2 Ecnm mkama mpubopa AN OIpeNeNieHHs YTEYKH He KaauOpoBaHa HEMOCPEICTBEHHO IS
OTIpe/IeICHNUs 3HAUYeHNsI KOHIICHTPAILNH, T/J1, 3TH 3HaYCHUS HaxoIiT 1o 3aBucuMoctu C = f{H), Toe H —
MOKa3aHus TNpuOOpa B €AMHMLEAX IIKadbl, HPWIOKEHHOW K CBHICTENBCTBY 00 aTTECTALUH



(xanmuOpoBKe), MPOBOAMMON B yCTAaHOBJICHHOM TIOPSI/IKE.

9.8 Onpenesienne TOKa HAMATHHYUBAHUS BTOPHYHBIX 00MOTOK

9.8.1 [nsa ompeneneHHWs TOKAa HAMAarHNYUBaHUA K WCIBITYEMOW BTOPHYHOH OOMOTKE IIpH
Pa30OMKHYTOH IMEepBHYHOW OOMOTKE NpHKiIansiBaioT HampspkeHue U wactoroir 50 I'm m m3mMepsroT
MPOTEKAOINN TT0 0OMOTKE TOK.

9.8.2 3nauyenme wHampsbkeHus U, B, cooTBeTCTByloIIee 3HAYCHHIO MEPBUYHOTO TOKa, A,
OMpenesoT o GhopmyJie

U= IZHOM K- \/(R2 + ZZHOM : 0’8)2 + (ZZHOM '0’6)23 (7)

/1€ l240n — HOMHUHAIBHBIN BTOPUYHBIN TOK, A;

K — HomuHanbHBIN K03(dUIMEeHT Oe30macHOCTH OOMOTKM A M3MEPEHHS WM HOMUHAIbHAs
npeieNnbHasi KpaTHOCTh OOMOTKH JIJIsl 3aIIUThI;

R, — comnpoTHBiIeHUE BTOPHYHOI OOMOTKH NOCTOSIHHOMY TOKY, IIPHBEJEHHOE K TeMIleparype, Ipu
KOTOPOI1 OTpeessitoT TOK HaMarHuurMBanus, Om;

Zsuom — HOMHUHAJIbHASI BTOPHYHAs Harpy3ka, Om.

9.8.3 Hanpsbkenne U cienyer u3MepsATh BOJIBTMETpPOM. [loka3aHust BOJIBTMETpa HEOOXOIMMO
YMHOXHTb Ha Ko durment 1,11.

Jlomyckaercsi TpOBOAWTH HM3MEPEHHE BOJBTMETPOM, MOKa3aHWS KOTOPOTO IPONOPIHOHAIBHBI
CpefHEeMy 3HAUCHHIO HANpsDKeHMS, a IIKaJla TpagyupoBaHa B JCHCTBYIOIIMX 3HAYCHMAX
CHUHYCOHIATBFHON KpUBOW. YMHOKEHHE TIOKa3aHUi BoIbTMETpa Ha Kod(dumment 1,11 B aTom cirydae
He TpeOyercs. OCHOBHAs MOTPEIIHOCT BOJIBTMETPA I0JDKHA OBITH He Oonee + 1 %.

Nsmepenue nanpsixenus U npoBOAsIT:

a) HETIOCPEICTBEHHO HA BBIBOAAX MCIIBITYEMOI BTOPHYHOI OOMOTKH;

0) s TpaHC)OPMATOPOB, HMMEIOLIMX COOCTBEHHYIO IEPBUYHYIO OOMOTKY, — Ha BBIBOJAX
nepBUYHON 00MOTKH. [Ipu 3TOM moka3aHusi BOJILTMETpa JOKHBI OBITH YMHOXEHBI Ha Kod(duimeHT
1,11 1 Ha OTHOILIEHNE BUTKOB BTOPUYHON M IIEPBUYHOI OOMOTOK;

B) AJId IHUHHBIX, BTYJIOYHBIX, BCTPOCHHBIX H Pa3bEMHBIX TpaHC(bOpMaTOpOB, HC HUMCHOIIHUX
COOCTBEHHOW TIIEpPBHYHOW OOMOTKHM, — Ha BBIBOAAX CIIEHAJIBHONW «KOHTPOJBLHOM» OOMOTKH,
HaMOTaHHOW Ha TpaHC(hOpPMATOp Ha BpeMs HCIbITaHWi. [Ipy 3TOM TOKa3aHUS BOJBTMETPa JOJIKHBI
ObITb yMHOXKEHBI Ha Kod(duiuent 1,11 ¥ Ha OTHOIIEHHE BHTKOB BTOPUYHOW M «KOHTPOJIBHON»
0OMOTOK.

9.8.4 [leiicTByromee 3HAYeHHWE TOKAa HAMATHWYMBAHWSA CJIEIyeT W3MEPATh AaMIIePMETPOM
(MITUTHAMIIEpMETPOM) KJTacca TOYHOCTH He HiKe 1.

9.8.5 Tox HaMarHUYMBaHMSI BTOPUIHBIX OOMOTOK [2pay (%K), Yo HAXOIAT MO opMmyIe

1
Dyanos ) = —22—.100 8
2HaM (%K') 12H0M K ( )

1€ luam — TOK HaMarHU4MBaHUs, A, U3MepeHHbIH 1o 9.8.1;
Dyom — HOMUHAIBHBIA BTOPUYHBIN TOK, A;

K - Kpuow 11 Kiion

Dyam(%k) — B COOTBETCTBUH C TPeOOBAaHUAMHU 6.5.

9.9 UcnpITaHNe HA HATPEB MPH MPOIOKUTETHLHOM PeKUMe PadoThI

9.9.1 Tpancdopmaropsl Ha HoMuHaITEHOE Hanpspkerne 0,66 kB ucnerteBaroT o 'OCT 2933, a Ha
HOMUHAIIbHBIE HampspkeHus oT 3 mo 750 kB BkmountensHo — mo ['OCT 8024 mpm HambombireM
paboyeM MepBUIHOM TOKE.

IMpumeuanne — JlomyckaeTcsi ucmbiTaHie TpaHchOpPMATOpoB Ha HOMHHAIbHOe Hampsbkenue 0,66 kB
npoBoauth 1o 'OCT 8024.

9.9.2 VcuplTanue MpoBOAAT MpU HOpMalbHON Temmeparype ucnbitanuii mo I'OCT 15150, ecnu B
CTaHAapTax Ha TpaHc(hOPMATOPbl KOHKPETHBIX THIIOB HE MPEIyCMOTPEHbBI HHBIE YCIOBUSL.

9.9.3 Tlpu ucneITaHUU TpaHCHOPMATOPOB, UMEIOIINX COOCTBEHHYIO MEPBUYHYI0 OOMOTKY, TOK K
BBIBOJIAM NEPBUYHOI 0OMOTKH CleyeT MOABOAUTE IIPOBOAAMH WM IIMHAMU JUTMHOM He MeHee 1,5 M.

TpanchopmaTopsl, npeaHa3HAYSHHbIE ISl IKCIUTyaTallui ¢ KOHKPETHBIM THIIOM IIWH, JIOIYCKaeTCs
UCIIBITBIBATH O€3 y4yeTa TeMIiepaTrypbl MPOBOJAHUKOB, OABOISIINX TOK K EPBUYHOI 00OMOTKe. B aTOM



cilyyae HPOBOJIHHKH, ITOJBOJSIINE TOK IPH HCIBITAHWH, JOJDKHBI COOTBETCTBOBATH YCIJIOBHSIM HX
9KCIUTyaTaLlUH.

9.9.4 l1llunHble, BTYJOYHBIC, BCTPOCHHBIE M pa3bEMHBIE TPAHC(HOPMATOPHI HCIBITHIBAIOT B
MEPBIYHOM TOKOBEYIIIEM KOHTYPE COTJIaCHO PUCYHKY la nim 16.

Heo6xonnmMocTs MCTIBITAHUH B KOHTYpPE, BHJ KOHTYpa, a Takke pa3Mepsl Ayace ¥ Byae (KOTOpBIE
IPU HCHBITAHUM HE JOJDKHBI OBITh IPEBBIICHBI), JOJDKHBI OBITh YCTAaHOBIECHBI B CTaHAApTax Ha
TpaHchOPMATOPbl KOHKPETHBIX THIIOB.

9.9.5 Tpanchopmaropsl ¢ HecKoJIbKUMH KoddduimeHTamu TpaHCchOpMaIMK, T10Jy4aeMbIMU
NEepPEeKIIIOYEHNEM CeKIMH IIepBUYHOW OOMOTKH, HCHBITHIBAIOT MNpU HauOOJbLIEM KO3(PQHUIUECHTE
TpaHchopMaIKy.

9.9.6 BropuuHble OOMOTKM TpaHC(OPMATOPOB IIPHU HCIBITAHUM JIOJDKHBI OBITH 3aMKHYTHI Ha
HOMHHAJIBHYIO Harpy3Ky, Ha aMIIepMeTp JIN00 HaKOPOTKO.

9.9.7 3HaueHUs MPEBHIMICHNUS TEMIIEpaTyp 0OMOTOK TpaHcopmaTopoB Ha yactoty 60 I’y cnemyer
KOPPEKTHPOBAThH CJICAYIONIIM 00pa3oM:

a) st tpanchopmaropoB 1o 1000 A wimm st TpanchopMaTopoB 0e3 COOCTBEHHOW MEPBUYHOM
0OMOTKH Ha J1r00bI€ HOMUHAJIBHBIE TOKH

AT@() = 1,05AT50, (9)

rae ATeo — TIpeBBILIEHHE TEMIIEPATYPhI, COOTBETCTBYIoMIEee yacTore 60 I
AT'so— mpeBbIILIEHIE TEMIIEPaTyphbl, ONIPeIeIEHHOE ONBITHBIM ITyTeM Ipu yacToTe 50 I'i;

0) mis TpaHcHOPMATOPOB C COOCTBEHHOM MEPBHYHONW OOMOTKOM HAa HOMHHAJIBHBIC TOKH CBBIIIC
1000 A

AT6(): 1,1AT50 (10)

9.10 McnibiTaHUE HA CTOHKOCTh K TOKAM KOPOTKOI0 3aMbIKAHHUS

9.10.1 MHcublTanue mNpoBOAST INPH 3aMKHYTHIX HAKOPOTKO BTOPHYHBIX OOMOTKax M JIIOOOM
HOAXOJSIIEM AJSI ONbITAa HANpPSDKEHWH 4YacTOTOH (SOf?bS) I'm mpomyckaHueMm dYepe3 IMEpBUYHYIO
OOMOTKY CIIEIYIOIINX TOKOB:

a) Toka, HaubONBIIMI MMK KOTOporo fomxkeH ObiTh (1,0 — 1,1)i; V; HauansHOE nAelicTByrolee

i
#. Bpewmst nporekanus

>

3HauY€HUE NEPUOAMYECKON COCTABJISAIONIEH He NOJKHO mpeBblaTh 1,15

Toka — 3 — 10 mosrynepuoaoB, YUCIIO ONBITOB — 3;

B} HpI/I UCHOBbITAHUU INWHHBIX, BTYJOYHBIX, BCTPOCHHLIX H Pa3bEMHBLIX TpaHC(i)OpMaTOpOB 3HA4YCHUC
HAUOOJIBIIETO MMHUKA TOKA HE yCTaHaBJIMBAIOT.

0) Toka [,, JCHCTBYIOIEE 3HAYCHHUE KOTOPOIrO B TCUCHHE BPEMCHH MPOTEKAHUS #; IOJDKHO OBITh
TaKWM, YTOOBI BBITIOJTHSIIOCH COOTHOIIICHHE

L2t > 10, > It (11)

[Ipu 3TOM 3HaUCHHME fy TOIHKHO OBITH OT 0,5 10 5 ¢, uncio onbiToB — 1.

[Tpn HaIMYMK TEXHUYECKUX BO3MOXKHOCTEH HCHBITAHUS I10 NEPEYUCICHUSIM d U 6 MOTYT OBITH
COBMEIICHEI.

[Tepen ucnbITanueM Temneparypa Tpanchopmaropa goibkHa 0bITh (25 + 10) °C.

9.10.2 VcmipiTanue IpoBOIAT B OAHO(DA3HOM HCIBITATEIFHOM KOHTYpe. PasMeps! u KoHQUTYparms
KOHTYpa MPH UCTIBITAHUHN TPAHCPOPMATOPOB KATETOPHHA pazMemieHus 2, 3, 4 u 5, a Takke PacCTOSHUS
OT BBIBOJIOB NEPBHYHON OOMOTKHM TpaHC(opmaTopa m0 ONMMKaHIIMX TOYEK (UKCALMH NPOBOIHHKOB
KOHTypa JOJDKHBI COOTBETCTBOBAaTh YKa3aHHBIM B CTaHAApTaX HA TPaHCHOPMATOPHl KOHKPETHBIX
THIIOB.

VcnpiTaHue WUIMHHBIX, BTYJOYHBIX, BCTPOCHHBIX M Pa3beMHBIX TPAHC(HOPMATOPOB IOIMYyCKAETCS
MNpoBOAUTL IMpPHU HUMUTAIIUHM UX HepBM‘iHOﬂ O6MOTKI/I HCCKOJIbKMMHU TCPBUYHBIMHU BHUTKaMH,
pacrosaraeMbIMi PaBHOMEPHO OTHOCUTEIBHO BTOPUYHBIX OOMOTOK.

9.10.3 TpancopMaTop CYUTAIOT BHIICPKABIIUM UCIIBITAHHUE, CCIIH:

a) He MIPOM30IILIO MOBPEXICHNUH, NPEISITCTBYIOIINX €ro JaJibHelIell padoTe;

0) mocne oxuaxaeHus 10 temmeparypsl (25 + 10) °C o BBIIep:Kal UCTIBITAHUS 10 MyHKTaMm 2, 10,
12 tabmuie! 12;



B) TIOTPEIIHOCTH BTOPHYHBIX OOMOTOK, M3MEPEHHBIC IOCIE pPa3MarHWYMBAaHHUS, COOTBETCTBYIOT
YCTaHOBIICHHBIM KJIacCaM TOYHOCTH M HE M3MEHIJIHCH 110 CPaBHEHHIO C TIEPBOHAYAIFHBIME OoJiee deM
Ha TIOJIOBHHY 3HAYCHHUN, YCTAHOBICHHBIX JUIS 3TUX KIIACCOB.

B cranmaprax Ha TpancopMaTOphl KOHKPETHBIX THIIOB, ¥ KOTOPBIX IUIOTHOCTH OJHOCEKYHIHOTO
TOKa TEPMHUUYECKOM CTOMKOCTH MPEBBIIIACT 3HAYCHHUS:

a) y TpanchopmartopoB Ha yactoty 50 I'u:

160 A/MM? — 111 MEJIHBIX IPOBOJIHHUKOB;

105 A/MM? — ISt aJIFOMUHHEBBIX MIPOBO/IHUKOB;

0) y TpanchopmaropoB Ha vactoty 60 I

154 A/MM% — Uit MEIHBIX MIPOBOJIHUKOB;

101 A/MM? — IS aJTFOMAHHEBBIX MIPOBOJIHUKOB

JIOJDKHBI OBITh YCTaHOBJICHBI JTOTIOJIHUTEIBHBIC KPUTESPHH, MTOITBEPKIAIOIINE, YTO TPaHCHOPMATOP
BBIJIEPIKaJl UCTIBITAHUS Ha CTOMKOCTH K TOKAM KOPOTKOTO 3aMBIKAHUSI.

9.11 V3mepeHne CONMpOTHBICHHUS BTOPHUYHBIX OOMOTOK IOCTOSHHOMY TOKY mpoBoisar mo ['OCT
3484.1.

9.12 HcmblTaHre MAacCIOHAMOJHEHHBIX TPaHC(HOPMATOPOB HA TePMETHYHOCTH mpoBoasatT mo I'OCT
3484.5.

9.13 Meronsl W BUABl HCOBITAHWHA TpaHC(HOPMATOPOB HA YCTOWYMBOCTh K KIMMATHUYECKUM
BHEIIHUM  Bo3aeiicTByromuM  ¢aktopam 1o ['OCT 16962.1 u MeXaHHMYSCKHUM BHEIIHUM
BozzaecTByromM (akropam mo ['OCT 16962.2 nomkHbl OBITh yKa3aHbl B CTaHAapTax Ha
TpaHC(bOpMaTOpbl KOHKPETHBIX THUIIOB B 3aBUCHUMOCTU OT MCIHOJHCHUSA W KOHCTPYKTUBHBIX
oco0eHHOCTEN TPaHC(POPMaTOPOB.

MeTponorndecKie XapaKTepUCTHKH MPOBEPSIOT OJTHUM U3 CISAYIOIIUX CIIOCOOOB:

a) IMyTeM HemnocpeAcTBeHHoro omnpezeneHus norpemHocreid mo 'OCT 8.217 npu HanbosbeM u
HaMMEHBIIIeM pabodnX 3HAYCHUSAX TEMIIEPaTyphl C yIETOM JUIMTENFHOTO HarpeBa. [Ipu 3TOM TOKOBBIE
W YIJIOBBIE TIOTPEIIHOCTH HE JOJDKHBI MPEBHIIATh 3HAYCHWH, YCTAaHOBICHHBIX B 0.4.2 s
COOTBETCTBYIOIIUX KJIACCOB TOUHOCTH;

6) myTeM HM3MEepeHHs TOKOB HaMAarHMYMBAHHA coryiacHO 9.8.5 mpu HamOoJbIIeM W HaWMEHBIIEM
pabounx 3HAYEHHAX TEMIIEpaTyphl C Y4YETOM [JIMTENBbHOTO HarpeBa. [Ipm 3TOM 3Ha4YeHHE TOKa
HaMarHMYUBaHUA JODKHO COOTBETCTBOBATH CICAYIOIINM YCIOBHUSM:

[2H M G
2ithas) 100 < [ 2, + 620 (12)

I 2HOM

1

—;(’Hw) 100 <\ fro + O on (13)
2HOM

L9 S S Dy ans - TOKM HaMarHWYMBaHUS NPH HAaWOOJIBIIEM M HauMMEHbLIEM pabouux

wan ) —
3HAYCHUAX TEMIepaTypsbl, A;

Dyom — HOMUHAIBHBIA BTOPUYHBIN TOK, A;

Jron — TIpeIieN JI0ITyCKaeMOH TOKOBOI MOrpeIHocTH, Y%o;

Onon — TIPEIET TOITyCKAeMO YTIIOBOM MOTPEITHOCTH, CPAL.

[Tpn ucneiTannsx TpaHcOpMaTOPOB KATETOPUHU pa3MenieHust | Ha BO3JECHCTBHE HCIIBITATENBHBIX
CTaTHYECKUX Harpy30K OCHOBaHHE TpaHC(HOPMATOpa >KECTKO 3aKPEIUISIOT, a K CepellMHE BHIBOJA €T0
MEepBUYHON OOMOTKH HPHUKJIAABIBAIOT WCIIBITATENBbHYI0 HArpYy3Ky, PaBHYIO 3HAYCHHUIO, YKa3aHHOMY B
6.2.3. VYka3aHHYI0O Harpy3Ky NPHKJIAABIBAIOT MOOYEPETHO B TPEX B3aMMHO IEPHEHAMKYISPHBIX
HaNpaBJICHUSX: B TOPH30HTAIBHON IUIOCKOCTH IO OCH BBIBOJA B CTOPOHY OT TpaHchopmaropa, B
TOPU3OHTAIBHOW IUIOCKOCTH B HANpaBJICEHUH, NEPHNEHAUKYJIIPHOM OCH BBIBOJA, B BEPTHUKAIBHOM
IUIOCKOCTH T10 HAIIPABJIEHHUIO K OCHOBAHUIO.

B kaxx1om HanpaBiIeHUHU BpeMs BBLACP)KKH HArpy3ku — 1 MUH.

TpanchopmaTop CUMTAIOT BBIIEPKABLIMM HCIIBITAHUE, €CIIM BO BPEMsI M I1OCJIE €r0 MPOBEICHUS He
OTMEUYEHO IMOBpEXIeHHe TpaHcopmaropa WM BHIBOAA, TEYHM Maclia y MAacJOHANOJHEHHBIX |
YBEJMYEHNE YTEUKH Ta3a Y ra30HaIOJHEHHBIX TPAaHC(HOPMATOPOB.

9.14 UcnibITaHKE HA IPOYHOCTH IPU TPAHCHOPTHPOBAHUM

9.14.1 Metonpl ucHbITaHUS Ha TPOYHOCTH Tipu TpaHcmoptupoBaHuu o ['OCT 23216 momxHBI
OBITH IPUBEJCHBI B CTAaHAAPTAX Ha TPAHC(HOPMATOPHI KOHKPETHBIX THITOB.

9.14.2 Tlocne wucnHbITaHUA TPAaHCPOPMATOPHI PACIAKOBBHIBAIOT, IPOBOIAT BHEUNIHHH OCMOTP



TpaHcdopMaTopoB, Tapbl, KPEIUICHHUH, a TAKXKe MPOBEPSIOT ITapaMeTPhl, YCTaHOBJIEHHbBIE B CTaHIapTax
Ha TpaHc()OPMATOPHI KOHKPETHBIX THIIOB.

9.14.3 TpaHcOpMAaTOp U €ro YIaKoBKY CUATAIOT BEIICPKABIINMH HCITBITAHHE, SCITH:

IIPY BHEITHEM OCMOTpE YIIaKOBKH HE OOHApy’KE€HbI MEXaHMUECKHE MOBPEXKICHNS Taphl, BEAYIIHE K
MOTEPE 3aIUTHBIX CBOWCTB, a TAK)KE HAPYIIEHUs KPETIJICHUH yIIaKOBaHHbIX M3JEIUH B Tape.

Jomnyckaercst ocnabieHue KpeIuieHWH H3/enust B Tape, €ClIM 3TO HE IPUBENO K HOBPEXICHUIO
TpaHchopMaTopa B IPOLECCe UCIBITAaHNUS;

NPU BHEIIHEM OCMOTpPE TpaHC(hopMaTopa HEe OOHAPYKEHO IMOBPEKAEHHH, MPENSATCTBYIOMINX €ro
paboTe, ¥ pe3yJIbTaThl IPOBEPKHU I1aAPAMETPOB MOJIOKHUTEIBHBIE.

9.14.4 Tlpu ynakoBKe HECKOJBKHX TPaHC(OPMATOPOB B OJHMH SIIUK JONYCKAETCS IMPOBEPKY
napaMeTpoB TPOBOJIUTH BBHIOOPOYHO. UMCIIO MOAJIEKAIMX HCIBITAHUIO TPAHC(POPMATOPOB JOJHKHO
OBITH YKa3aHO B CTaHAAPTaX Ha TPaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

9.14.5 JIns KpyHmHOTa0apUTHBIX TPaHC(HOPMATOPOB HCIBITAHHE IOMYCKAaeTCs HE IPOBOAWTH, a
CIOCOOHOCTh ~ TPaHC(OPMATOPOB W  YHNAKOBKM IMPOTHBOCTOATH  pa3pylIafolIeMy  JIEHCTBHIO
MEXaHWYECKHUX Harpy30oK TpH TPAHCIOPTHPOBAHWM JIOIMYCKAeTCsl OLECHWBAaTh Ha OCHOBAHUH
PE3yJIbTaTOB TPAHCIIOPTUPOBAHUS ITUX WM aHAJIOTHYHBIX UM H3JICTUH HOTPEOUTEIO.

9.15 UcnibiTaHUE YIAKOBKHU HA cOpachbiBaHue

9.15.1 Meronbl ucHBITaHUS YIakoBKM TpaHchopmaropoB Ha cOpackiBanue no I'OCT 18425
JIOJDKHBI OBITh YKa3aHbl B CTaHJApPTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

9.15.2 UHcnoelTaHuio MOJBEPrarOT YHaKOBKY CYMMapHOW Maccoil (BMeCTe ¢ YNaKOBaHHBIM
m3genneM) no 200 kr. YmakoBky cyMmapHOil Maccod Oonee 200 kr, a Takxke YIaKkoBKY,
MapKHUpPOBaHHYIO 3HaKOM «Xpynkoe. OCTOPO’KHO» HMCHBITAHHIO HA MPOYHOCTH NPH COPACHIBAHUM HE
MOJIBEPratoT.

9.15.3 Amuk (ymakoBKy) ¢ HaXOAANIMMCS B HEM TpaHchopMaTopoMm (TpaHchopMaTopaMi) HITH
MaKeTOM, UMHTHPYIOIINM YIIaKOBAaHHbIE TpaHC(opMaTopsl, COpPachIBAIOT OAWH pa3 Ha IUIOMIAAKY IO
T'OCT 18425 Ha ero TOpLUEBYIO CTOPOHY C BBICOTHI:

0,5 M — mpu cymmapHoit Macce TparchopmaTopa ¥ ynakoBku 10 100 Kr BKIIOYUTEIHHO;

0,3 M — mpu cymmapHoit Macce Tpanchopmaropa 1 ynakoBku ot 100 1o 200 Kr BKIIOYHTENBHO.

9.15.4 Tlo OKOHYaHWH UCIIBITAHUSA IPOBOJAT BHEIIIHUH OCMOTp yIIaKOBKH.

9.15.5 VYnakoBKy CYMTAIOT BBIAEpXKABIIEH MCIBITAaHWE, €CIM IPU BHEIIHEM OCMOTpE He
0OHapy>KEHO CEpPBhE3HBIX MOBPEXKIEHUH, BEAYIIMX K IMOTEpe €€ 3alluTHBIX CBOMCTB. [lomyckaercs
ocJa0JieHre OTENbHBIX KPEIUICHHUH.

9.16 TloarBepxneHue cpeaHedl HAapaOOTKM OO0 OTKaza MPOBOAAT Ha OCHOBAaHMM cbopa y
notpeduteneid n oOpaboTku MH(pOpMaMH O paboTe TpaHCHOPMATOPOB HIM HX IMPOTOTUIOB IO
METOJIMKE, YKa3aHHOH B CTaHapTe Ha TpaHC(OPMATOp KOHKPETHOTO TUIIA.

9.17 Metonpl UCTIBITAHUS TA30HAMOIHEHHBIX TPAaHC(HOPMATOPOB HA B3PHIBOOE30NACHOCTh CIIEIYET
yKa3bIBaTh B CTAaHJAAPTaX Ha TpaHC(HOPMATOPHI KOHKPETHBIX THUITOB.

10 TpancnopTHpOBaHue U XpaHeHUe

10.1 TpanciopTupoBanme

10.1.1 TpeOoBaHMsS K TPaHCIIOPTHPOBAHUIO B YacTH BO3JECHCTBHS MEXaHHMYECKHUX (PaKTOPOB IO
I'OCT 23216 n xnumaruueckux gaxkropos BHemHel cpensl no 'OCT 15150 nomxHbI ObITH YKa3aHbI B
CTaHAapTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

[Tpn TpaHCIOPTHPOBAHMU B TPAHCIIOPTHBIX KOHTEHHEpax TpaHcdopmarops! 0e3 MHIMBHAYaTbHOM
YIIaKOBKH JIOJDKHBI OBITh HAJIEKHO 3aKPETUIEHBl M IPEIOXPAHEHBI OT MEXaHUYECKUX TOBPEXKCHUH.

Jlomyckaercsi TpaHCTIOPTHPOBaHME TpaHC()hOPMATOPOB B IMpEIeTax OXHOTO roposaa 0e3 yHakoBKH
TIPY YCJIOBUH MPUHSTHS HEOOXOIMMBIX MEp, CKIIFOYAIOMINX BO3MOKHOCTB MX ITOBPEKACHHS.

10.2 Xpanenue

10.2.1 TpeOoBaHHs K XpaHEHHUIO TPaHCHOPMATOPOB B HYACTH BO3JIEHCTBUS KIMMAaTHYECKUX
¢dakropoB BHemHed cpensl no ['OCT 15150 pomkHbel ObITH yKazaHbl B CTaHAapTrax Ha
TpaHcdopMaTopbl KOHKPETHBIX THUIIOB.

11 Yka3zanus no 3kcIuIyaTanuu
IIpn BBOme TpaHCHOPMATOPOB B OKCILIyaTalMio, a TaKKe B IPOLECCEe OSKCIUTyaTalluH

TpaHCc(hOpMATOPOB  cileoyeT CcoOmfomaTh TpeOOBaHWSA, YCTAHOBICHHBIE B  CTaHIapTax Ha
TpaHchOPMaTOPbl KOHKPETHBIX TUIIOB. DTH TpeOOBaHMS JIOJDKHBI OBITh YKa3aHbI B 9KCIUTYyaTallHOHHOM



JIOKyMEHTAIIH.
12 l'apaHTHH H3rOTOBUTEJIS

12.1 UsroroBuTenp rapaHTHPYeT COOTBETCTBHE TpaHC(OPMATOPOB TPEOOBAHUSAM HACTOSIIETO
CTaHJapTa MpPH COOIIOACHUH yCIOBUI MPUMEHEHHS, SKCIUTyaTallui, XPaHEHNS W TPAHCTIOPTHPOBAHNS,
YCTaHOBIJIEHHBIX HACTOSIINAM CTaHAAPTOM.

lapaHTuiiHBII CPOK 3KCILTyaTanud TpaHcHOpMATOPOB — TpPU rojJa C MOMEHTa BBOJA B
JKCIUTyaTaluio, HO He 00Jiee TpeX C MOJIOBHHOM JIET CO JIHS OTIPY3KH C MPEINPHUATHSI-U3TOTOBHUTEIIS.

12.2 Jlnst TpanchopMaTopoB, NpeHA3HAYCHHBIX ISl SKCIOPTA, rapaHTHHHBIA CPOK IKCILTyaTaIluH
YCTaHABJIHMBAIOT B COOTBETCTBUH C TPEOOBAHUSIMHU, IPUHATHIMH B CTPaHE-U3TOTOBHUTEIIE.

MNPUJIOKEHUE A
(0bs3amenvHoe)

Hepeqeﬂb CIIPpaBOYHbIX TAaHHBIX, IPUBOIUMbIX B HH(I)OpMa].[PlOHHLlX
MarTepuaJjax npeanpuaTusa-u3roroBuTe/ st

B uH(pOpMaMOHHBIX MaTepuanax NpeInpUsITUS-U3TOTOBUTEINS CIENyeT yKa3bIBaTh CIEIYIOILUE
CIpaBOYHBIE TAHHBIE!

a) JI0IyCTUMbIE BTOPUYHBIE HArpy3KH ISl Pa3iIMYHbBIX KJIACCOB TOYHOCTH, €CIIM Takoe TpeOoBaHUe
NPEeyCMOTPEHO B CTaHJapTe Ha TPaHC(HOPMATOP KOHKPETHOT'O THIIA;

0) KOHCTPYKTHBHBIE JaHHbIC: HOMHHAJIBHOE YHCIIO aMIIEPBUTKOB, CPEIHIOI0 [UIMHY MarHUTHOTO
MyTH W CEYCHHWE MAarHUTONPOBOJA, COMPOTHUBICHHE BTOPHUYHOW OOMOTKH ITOCTOSITHHOMY TOKY,
pacdeTHOe 3HAaYCHHWE WHAYKTHBHOTO COMPOTHUBICHUS BTOPHUYHBIX OOMOTOK (0€3 yuera BIMSHUS
BHEIIHUX MarHUTHBIX TIOJEH);

B) THIIOBBIC KpUBbIE HAMAarHWYMBAHWS MarHHUTONPOBOJIOB BTOPHUYHBIX OOMOTOK MJISi 3aIlUTHI,
CHSTBIC TIPY MPAKTHYECKH CHHYCOUIATFHOM HAIPSKEHUU (3aBUCUMOCTh MaKCHMAaJIbHON WHAYKIIUH OT
JICHCTBYIOIIETr0 3HAUEHISI HAIPSHKEHHOCTH MarHUTHOTO TI0JIs);

I) KpHBBbIE MpEAETIbHONW KPAaTHOCTH BTOPUYHBIX OOMOTOK JUIS 3allMThl JJISl KPAaTHOCTEH, He
MPEBBIIIAIOIINX TOKa JTUHAMUYECKOI CTOMKOCTH, AeJeHHoro Ha 1,8 V2 s BTOPUYHBIX HArpy30K —
25 % nomuHaNBHOTO 3HaYeHHs (HO HEe MeHee 10 B-A) u Bbime.

Jnsa tparncopMaTOpoB ¢ HECHMMETPHUYHBIM PACIIOJIOKEHIEM TEPBUYHON W BTOPHYHON 0OMOTOK
JINaIa30H Harpy30K HIDKe HOMUHAIBHON MOXKET OTIIHYAThCS OT YKa3aHHOTO;

1) KOHCTPYKTUBHBIE 0COOCHHOCTH TPaHC(HOPMATOPOB.

Ilpumeuyanne — JlaHHBIC IEPEUYUCICHUA 6 — & NPUBOJAT Ul TPaHC(HOPMATOPOB HA HOMUHAIIBHBIC
HanpspkeHus 6 KB u Bble (C yka3aHHeM 3HaYeHUI X BO3MOXKHBIX OTKJIOHEHHUH).
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Jonyckaemasi 06J1acTh NOTrPeUIHOCTEH 1J1s1 TpaHCHOPMATOPOB
PAa3IMYHBIX KJIACCOB TOYHOCTH
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