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MEXI'OCYJIAPCTBEHHBI CTAHJIAPT

TPAHC®OPMATOPBI TOKA
OO0mue TeXHHYEeCKHe YCIOBUSA

Current transformers. General specifications
MKC 17.220.20
OKII 34 1440
Jlama eseoenus 2003-01-01
Hpennciaosue
1 PASPABOTAH OtkpriTeiM akiorepHbIM o6mectBoM OAQO «CBepanoBcKuii 3aB0o] TPAHC(HOPMATOPOB TOKaY
BHECEH T'occrangaprom Poccun
2 TTIPUHAT MexrocynapctBeHHBIM COBETOM IO CTaHAAPTH3ALNH, METPOJIOTUH U cepTudUKanmu (TIpoToKoa Ne

20 ot 1 HOs1Ops 2001 T.)
3a MpUHATHE MPOTOJIOCOBAJIH:

HaunmMenoBanue rocynapcTsa HanmMeHnoBaHMe HaMOHATIBHOTO OpraHa 110
CTaH/IapTH3aLUH
Azep0Oaiimxanckas Pecrry0Onmka Asroccrangapt
PecrryOomuka ApmeHust ApmroccranaapT
Pecnryonmuka benapychb Tloccrannapt benapycu
PecrryOmuxka ['py3us I'py3cranpapr
Pecryomuka Kazaxcran Tloccranmapt Pecnyommku Kazaxcran
Keipreizckas Pecry0Onmka Keipreizcrannapt
Pecrry6omuka Mongosa MonnoBactangapt
Poccuiickas ®@enepanust Tl'occranpapt Poccun
PecrryOmmuka Tamxukuctan TamxukcTaHaapT
Typkmenncran I'maBroccmyx6a «TypkMeHCTaHapTIIapbD)
PecrryOnmuka Y36exucran V3roccrangapt
YKpauHa l'occranmapTt YkpauHsl

3 Hacrosumii crangapt

COOTBETCTBYCT Tpe6OBaHI/I$IM MCKAYHAPOAHOTO

«M3mepurensublie TpanchopmaTopsl. Yacts 1. Tpanchopmaropsl Tokay

crangapra MDOK 44-1:1996

4 IocranoBnenueM 'ocynapctBeHHoro komurera Poccuiickoit denepanuu no craHaapTU3alid U METPOJIOTUU OT
13 mapta 2002 r. Ne 92-ct mexrocynapctsensslii ctangapt I'OCT 7746—2001 BBeneH B neiicTBUE HENOCPEACTBEHHO
B Ka4eCTBE rocyJapCTBEHHOro cTanaapra Poccuiickoit @enepanuu ¢ 1 saBaps 2003 r.

5 BBAMEH I'OCT 7746-89

1 O6sn1acTh NpUMeHeHUs

Hacrosimuii  craHgapT pacmpocTpaHseTcs Ha OJeKTPOMarHWTHbIE TpaHChOpMAaTopbl ToKa (mamee —
TpaHcopMaTOpsl) Ha HOMHUHANBbHOE HampsbkeHue oT 0,66 mo 750 kB BrIOUMTENHHO, MpeIHa3HAUYEHHBIC IS
nepenayr CUTHajla M3MEPHUTEIbHONH HHQOpMAIu MpudopaM W3MEpEeHHs, 3allUThl, aBTOMATHKH, CUTHAJIU3AIUU H
YIPaBICHHS B DJICKTPUISCKUX IETSX IEPEMEHHOTO Toka 9acToTor 50 mim 60 I'm.

JomomauTtensHbIe TpeOOBaHMS K OTACITHHBIM BHAAM TPaHC(HOPMATOPOB B CBS3U CO CHENU(PUKON MX KOHCTPYKIHA
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WJIM Ha3Ha4YeHUs (HarmpuMep Ui KaCKaJHBIX TpaHCc(OpMAaTOpoB, TpaHc(hopMaTopoB, NpeJHa3HAUCHHBIX ISl pabOThI €
HOPMHPOBAHHONH TOYHOCTBIO B TMEPEXOJIHBIX PEXHMax, IJI YCTaHOBKM B KOMIUIEKTHBIX paclpeleuTeIbHbIX
yerpoiictBax (KPY), nogasHo skpaHHpOBaHHBIX TOKOIIPOBOJAX) CIEAYET YCTaHABIMBATh B CTAHAAPTaX, TEXHUYECKUX
YCJIOBHSX, IOTOBOpaxX MM KOHTPaKTax (Jajiee — CTaHAapTax) Ha TpaHc(OpMaTOpbl KOHKPETHBIX THIIOB.

CraHzapT He pachnpocTpaHsercss Ha TpaHc(OpPMaTOpbl J1adopaTOpHBIE, HYJIEBOH IOCIENI0BATEIbHOCTH,
CYMMHUpYIOLIHE, OJIOKUPYIOLINE, HACHIIIAIOIINECS.

2 HopMaTuBHBIE CCHLIKH

B HacrosmmemM cTaHAapTe HCIIOJIB30BAHBI CCHUIKH Ha CIEIYIOIINE CTaHAAPTHI:

T'OCT 2.601—95 Eaunas cucteMa KOHCTPYKTOPCKOM JOKYMEHTAINU. DKCILTyaTallHOHHBIE TOKYMEHTHI

T'OCT 8.217—87 TocymapctBeHHass cucTemMa oOecmedeHHsI €OUHCTBa m3MepeHHd. TpaHcdopmaTopsl TOKa.
Meronrka moBepKu

I'OCT 12.2.007.0—75 Cucrtema cramapToB Oe3zomacHOCTH Tpyda. W3memms snmekTporexHmueckne. OOmme
TpeboBaHuUs 0€30MaCHOCTH

I'OCT 12.2.007.3—75 Cucrema CTaHZapTOB OE30MACHOCTH TPyAa. DICKTPOTCXHWYECKHE YCTPOHCTBa Ha
Hanpspkerue ceeimie 1000 B. Tpebosanus 6e30macHOCTH

T'OCT 12.3.019—80 Cucrtema craHmapToB O€30HacCHOCTH Tpyna. VICIIBITAaHWA W HW3MEPEHHS DIICKTPHUYCCKHUE.
O6mme TpeboBaHu OE30MaCHOCTH

FOCT 15.001—88") Cucrema pa3paboTKM ¥ TIOCTAaHOBKHA TIPONYKIMM Ha MPOW3BOACTBO. Ilpomykums
MPOU3BOJICTBEHHO-TEXHUIECKOTO HA3HAYCHUS

Y'B Pocenitcxoit ®enepanun aeiictsyer [OCT P 15.201—2000.

T'OCT 15.309—98 Cucrema pa3pabOTKH U MMOCTAHOBKH NPOIYKIUHM Ha MPOU3BOACTBO. VCTIBITaHUS M MpHEMKa
BBIITyCKaeMoH npoxyKkuuu. OCHOBHBIE MTOJ0KEHHS

T'OCT 27.003—90 HanexxHocTh B TexHUKe. COCTaB M 00IIHE MIpaBmiIa 3adaHus TPeOOBaHMUI M0 HACKHOCTH

T'OCT 403—73 Amnmnapatbl snekTpuueckue Ha HanpspkeHue 1o 1000 B. [Jomyctumble Temmneparypbl HarpeBa
yacTel anmaparos

T'OCT 1516.1—76 3nekrpoobopyaoBaHHE IIEPEeMEHHOTO TOoKa Ha HampspkeHus ot 3 o 500 xB. TpeboBanus
3NEKTPUUECKOI MIPOYHOCTH M3O0JISIINT

T'OCT 1516.2—97 DnexTpoobopyAoBaHHE ¥ JJICKTPOYCTAaHOBKH MEPEMEHHOTO TOKAa Ha HampspkeHne 3 kB u
BhIIe. OOIIMe METObI NCTIBITAHUI IIEKTPHUIECKOH IPOYHOCTH U3OIISILIUH

T'OCT 1516.3—96 3nekrpoobopyaoBaHHE MEPEMEHHOTO TOKa Ha HampspkeHus ot 1 mo 750 xB. TpeboBanus k
3NEKTPUUECKOI MPOYHOCTH H30JISIINT

I'OCT 2933—93% Anmnaparsl 3J€KTpUYECKUE HU3KOBOJILTHBIE. METOAbl UCTIBITAHUN

Y'B Pocenitcxoit Oenepanun neiictsyer [OCT 2933—383.

T'OCT 3484.1—88 TpancdopmaTops! CIIIOBEIE. METOIBI JIEKTPOMATrHUTHBIX UCTIBITAHUH

T'OCT 3484.5—88 TpancdopmaTopsl cuioBbie. McrbiTanmst 0akoB Ha TepMETHIHOCTD

T'OCT 6581—75 Matepuassl 3JIeKTPOU30JSIIUOHHBIE KUAKHE. MEeTOAbI 3JIEKTPUUECKUX UCTIBITAHUN

T'OCT 8024—90 AnnapaTsl U 2JI€KTPOTEXHUUYECKHE YCTPOUCTBA MIEPEMEHHOI0 TOKa Ha HampsbkeHue csbiire 1000
B. Hopma HarpeBa npu npogoJDKATEIBHOM PeXUME PAOOTHI M METO/IbI UCIIBITAHUH

I'OCT 9920—89 (M3K 694—80, MOK 815—86) DnexkTpoycTaHOBKH IIEPEMEHHOTO TOKa Ha HAIPSDKEHUE OT 3 110
750 xB. JlnuHa myTH yTe€4KH BHEIIHEH U30JISALUH

TI'OCT 10434—82 CoenuHeHnst KOHTAKTHBIE 3eKkTprudeckure. Knaccudukarms. O6nme rexHudeckne TpeOoBaHus

T'OCT 13109—97 BOnexrpudeckas sHeprusa. CoBMECTUMOCTb TEXHUYECKUX CPEJCTB IeKTpoMarHuTHas. Hopmsl
Ka4ecTBa 3JIEKTPUIECKON SHEPTUH B CUCTEMAaXx JIEKTPOCHA0KEHNMS 00IIero Ha3HauYeHUS

TI'OCT 14192—96 MapkupoBka rpy30B

IF'OCT 15150—69 Mammnsl, npuOOpsl M Jpyrue TeXHWYEeCKHe wW3ienus. lcroiaHeHus aiisl pasinuHbIX
KIMMaTHYeCKUX pailoHoB. Kareropuu, ycioBus »SKCIUIyaTallid, XpaHEHUs U TPAHCIOPTHPOBAHUS B 4acTu
BO3JICHCTBHS KIMMAaTHYECKHX (hPaKTOPOB BHELIHEH Cpebl

T'OCT 15543.1—89 Uznenus snexTporexHndeckre. OOmue TpeOOBaHMS B 9aCTH CTOMKOCTH K KIMMaTHYECKUM
BHEILITHUM BO3/ICHCTBYIOINM (haKTopam

T'OCT 15963—79 U3penus 351eKTPOTEXHUYECKHE U PAHOHOB ¢ TPOIMYECKUM KimmaroM. OOmue TeXHuIecKne
TpeOOBaHUS U METOBI UCTIBITAaHUI

I'OCT 16504—81 Cucrema rocynapCTBEHHBIX HCHBITAaHUHM MpoAyKIMU. VchblTaHMS UM KOHTPOJIb KadecTBa
npoaykiuu. OCHOBHbIE TEPMUHBI U ONIPECIICHUS
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T'OCT 16962.1—89 (M3K 68-2-1—74) U3nenus snekrpoTexHudeckre. MeToabl HCIIBITAaHUHA HA yCTOWYMBOCTD K
KJIMMaTHYECKUM BHEIIHUM BO3JEHCTBYIOIIMM (akTopam

T'OCT 16962.2—90 WM3nenus snekTpoTexHU4Yeckue. MeToAbl HUCHBITAaHUM Ha CTOMKOCTh K MEXaHUYECKUM
BHEILITHUM BO3/ICHCTBYIOIUM (haKTopam

I'OCT 17516.1—90 Uznenus snekrporexHuyeckue. OOmue TpeOOBaHUS B YaCTH CTOMKOCTH K MEXaHWYECKHM
BHEILITHUM BO3/ICHCTBYIOIUM (haKTopam

I'OCT 18425—73 Tapa TpaHcropTHas HaroJHEeHHas. MeTo/| UCTIBITaHKs Ha yap IPH CBOOOIHOM Ma/IeHUN

I'OCT 18685—73 TpanchopmaTopsl TOKa U HanpspKeHUst. TepMUHBI U ONpeieNIeHUs

T'OCT 19880—74 Onexrporexuuka. OCHOBHBIE MOHATUSA. TE€PMUHBI U ONPEAEICHUS

I'OCT 20074—383 DnexTpooOOpyI0BaHHE U AJIEKTPOYCTAHOBKU. METO/ M3MEpPEHUsI XapaKTePHCTHK YaCTUYHBIX
paspsaoB

T'OCT 20690—75 DnexTpoobOpyaOBaHHE IEPEeMEHHOr0o Toka Ha HampsbkeHne 750 kB. TpebOomanus k
INEKTPUUECKOI MPOYHOCTH U30JISIIIUU

T'OCT 21130—75 U3nenust 31eKTpOTeXHUUECKUE. 3aKUMBI 3a3eMJISIOIINE U 3HAKHU 3a3emieHus. KoncTpykuus u
pa3Mepbl

I'OCT 21242—75 BbIBOABl KOHTaKTHBIE IEKTPOTEXHUYECKHX YCTPOHCTB IUIOCKHE M IITHIpeBble. OCHOBHEIE
pa3Mepsbl

I'OCT  23216—78 MW3genust  sneKTpoTeXHUYeckHe.  XpaHEHHE,  TPAaHCIOPTUPOBaHHE,  BpPEMEHHas
MPOTUBOKOPPO3HOHHAS 3alIMTa, yrakoBka. O01ue TpeOoBaHMs 1 METOIbI HCIIBITAHHMI

PMI" 29—99 I'ocynapcTBeHHas cuctema obecrieueHus: eqUHCTBa u3MepeHuil. Merposorus. OCHOBHbIE TEPMUHBI U
OIpesieNIeHNs

3 Onpenenenust

TepMuHbI, IPUMEHAEMbIE B HACTOSIIEM CTaHIAPTE, U COOTBETCTBYIOLIME UM onpeaeneHus — no PMI™ 29, TOCT
16504, T'OCT 18685, 'OCT 19880, a Takke cieayrouiue:

3.1 HoMuHANBHBIN KO3(duuueHT Oe3omacHocTH NMpUdopoB: OTHOIIEHHE HOMHHAIBHOTO TOKa 0€30MacHOCTH
npuOOPOB K HOMUHAJIBHOMY TIEPBUYHOMY TOKY TpaHc(hopMaTopa.

3.2 HOMHHAJIBHBIH TOK 0€30NMacHOCTH NMPHUOOPOB: MUHNMaNBEHOE 3HaUEeHHE IIEPBUYHOTO TOKa TpaHcdopmaropa,
MPY KOTOPOM TIOJIHast IOTPELIHOCTh cocTaBisieT He MeHee 10 % npu HOMMHaNIBHOW BTOPUYHOM Harpyske.

3.3 ucnbiTanHue ISl YTBEp:KAeHMsi THHa: BuJ rocyaapcTBEHHOIO METPOJIOTHUECKOTO KOHTPOJISI BHOBB
pa3paboraHHOr0 TpaHcopMaropa, HPOBOJUMOIO B LENSX 00ECHeYeHHs eIMHCTBA M3MEPEHHH, YTBEPXKACHHS THUIIA
TpaHchopMaTopa U 3aHeCeHHUs ero B ['ocyaapcTBEeHHBII peecTp CpeaCTB H3MEPEHHIl.

3.4 wucnpITaHWe HAa COOTBETCTBHE YTBEP:KIEHHOMY THNMY: Bua rocyzapcTBEHHOrO METPOJIOTHYECKOTO
KOHTPOJIS, TPOBOJUMOTO TEPHOIMYSCKH B LENSX ONPENIENIICHHS COOTBETCTBHS BBIITYCKAaEMBIX M3 IPOM3BOJCTBA
TpaHcopMaTopoB YTBEPIKACHHOMY THITY.

3.5 nomyckaemast od6s1acTh norpemHocteii: O0nacTp, 3a nMpeesbl KOTOPOit He TOJDKHBI BBIXOJUTH MTOTPELIHOCTH
Tpa"copmaTopa.

4 Knaccupukanus

4.1 TpancdopmaTopsl MOIPA3AEISIOT 110 CIESAYIONIMM OCHOBHBIM IPH3HAKAM:

4.1.1 Tlo poxny ycTaHOBKH (KaT€ropuy pa3MeIeHns 1 KIMMaTnieckoMy ucronaenuto) mo 'OCT 15150.

[Ipu pa3meriennn TpaHchOpMaTOPOB BHYTPH 000JI0UEK KOMIUIEKTHBIX M3JIENMI KaTETrOPUU Pa3MEIICHHUS JOJKHBI
COOTBETCTBOBATh YKa3aHHBIM B Tabmuie 1.

Tabmma 1 — Kareropun pasmemienust TpaHc(opMaTopoB, yCTaHOBJIEHHBIX BHYTPH 00OJOYEK KOMIUIEKTHBIX
W3JIeIHI

XapakTepucTHKa CpeJibl BHYTPHU 000JIOUKH Kateropus pasmenieHust KOMIUIEKTHOTO

uzgenust no 'OCT 15150
1 2 3 4 5

1 T'a3oBas cpena, M30JIMpOBaHHAs OT HAPY)KHOTO|  — — 4 _ —
BO3JlyXa, MJIM JKUJIKasl Cpeza
2 Ta3oBas cpega, HE H30JIUPOBaHHAs OT 2 2 umm 2.1 3 4 Swm 5.1
Hapy>KHOTO BO31yXa

4.1.2 Ilo MPUHIUITY KOHCTPYKLHU: OTIOPHBIC, TPOXOAHBIC, INMHHLIC, BCTPOCHHLIC, Pa3bEMHBIC.
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JonyckaeTrcs coueTaHne B KOHCTPYKIHMH TpaHc(opMmaropa HECKOJBbKHX IEpPEYHCICHHBIX NPU3HAKOB, a TaKkKe
CIeUAIbHOE KOHCTPYKTUBHOE UCIIOJHECHUE.

4.1.3 Ilo BuIY M30JISILMM: C JIMTOM M30JsIIMeEH, ¢ GapdopoBOii MOKPHIIIKOH, B TNIACTMACCOBOM KOPILyCe, C TBEPAOH
n3ossinueit (kpome $haphopoBOH U JINTOH) MM C TOTMMEPHOI MOKPHIIIKOH, MAacJIOHANOIHEHHbIE, Fa30HAIIOTHEHHBIE.

4.1.4 To uuciny cryneneit TpaHchopMaIiu: OAHOCTYIIEHUATbIE, KaCKaIHBIC.

4.1.5 Tlo uncity BTOpUYHBIX OOMOTOK: C OZIHOWH BTOPHYHOM OOMOTKOI, C HECKOJIbKUMU BTOPUYHBIMUA OOMOTKaAMH.

4.1.6 Tlo Ha3HA4YeHHIO BTOPUYHBIX OOMOTOK: JUISl M3MEPEHHS M ydeTa, JJIs samuTerY, s HU3MEPEHUs U 3aLUTHL,
Jutst pabOTHI C HOPMUPOBAHHOI TOYHOCTBIO B TIEPEXO/IHBIX PEXKUMAX.

1
) 3[[60]) " [aJie€ rnoa CJIOBOM «3aluTay oApasyMeBacTCsd 3allliuTa, aBTOMaTHKa, yIIpaBJICHNUE U CUT'HAJIU3allys.

4.1.7 Tlo uucny ko3QPUIHUCHTOB TpaHCHOpPMAIUK: ¢ OTHUM Ko3(duiueHToM TpaHcHOpMaIiU, ¢ HECKOIBKHUMU
K03 umeHTaMH TpaHCHOPMALIUH, TOTYIAEMBIMU MMyTEM M3MEHCHHS YUCIIa BUTKOB MEPBUYHOMN WK (M) BTOPHYHOMN
OOMOTKH, a TaKKe MyTeM MPUMCHCHUS HECKOJIbKHUX BTOPUYHBIX OOMOTOK C pPa3IMYHBIMH YHCIAMH BHTKOB,
COOTBETCTBYIOIINX PA3IMYHBIM 3HAUCHUSIM HOMUHAJILHOT'O BTOPHYHOT'O TOKA.

4.1.8 [lpusnaku mo 4.1.2, 4.1.3, 4.1.4, 4.1.6 u ux 0003HaUCHHS IPUBEACHBI B TabnuIax 2 — 4.

Tabiuma 2

KoHCTpyKTHBHOE HCIIOJHEHHE TpaHChopmaTopa YcnoBHOE 0003HAUCHHE

OnopHsIi o
[IpoxoaHoit II
[IuHHbBIH il
BerpoeHHslii B
PazbemubIit P

OnHocTyneH4aThIit -

Kackannsrit

=~

Tabmuma 3

Bu uzonsauun VcenosHoe 0003HaUEHHE

C dapdopoBoii HOKPHIIIKOH

C TBep0#t ¥ BO3AYIIHON M30JISIIUEH, C TOIMMEPHON TOKPHIIIKOI
MacinoHanoJHEHHbIE

I'a3zoHamnosHEeHHbIE

Jluras

B niractmaccoBom kopmyce

9="1Z| &

Tabiuuua 4

Ha3znaueHne BTOpHYHON 0OMOTKH TpaHChopmaTopa YcnoBHOe 0003HAUCHHE

Jns uamepenuii u yuera YKa3bIBalOT KJIacC TOYHOCTH
Jnst 3a1muTel To xe
JIn1st u3MepeHuii v 3aIuTh »

5 OcHoBHBIC TapaMeTPBbI

5.1 HomuHanbHbIe TapaMeTpsl TpaHcdopmaropa:

a) HOMHHAJIbHOE HarpspkeHue Tpanchopmatopa Uy, (KpoMe BCTPOESHHBIX TpaHC()OPMATOPOB);

0) HOMMHAJIBHBIN NIEPBUYHBII TOK TPAaHCHOPMATOPA 1410y,

B) HOMUHAJIEHBII BTOPUYHBIN TOK TpaHchopmaTopa lo,oy;

T') HOMHHAJIBHBIA KO QUIIHEHT TpaHCc(OpMaTOpay TpaHCHOpMaTopa Ny, ONPEACIIEMBIH 10 GopMyIte

n — I].HOM (1)

HOM I
2HOM

1) HOMHUHAJIbHASI BTOPHYIHASL HATPY3KA Sy,0y € KOIPPHUIIMEHTOM MOIIHOCTH COS @ = 1 wimm COS @ = = 0,8 — [Say0u
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(momyckaetcst 0003HaUCHHE BTOPUYHON HATPY3KU Zpyon);

€) KJIacCc TOYHOCTH TpaHchopmaropa (s TpaHcopmaropa ¢ OJHONH BTOPHUYHONW OOMOTKOI) MM BTOPUYHBIX
00MOTOK (111 TpaHchopMaTopa ¢ HECKOJILKUMHU BTOPUYHBIMUA OOMOTKAMH);

’K) HOMUHAJIbHAS TIPeJIeNibHAs KPATHOCTh BTOPUYHON OOMOTKH, IPETHA3HAYCHHOMN JIISl 3alUThI, Koy

M) HOMHHAJBHBIH KOA((GUIMEHT Oe30IMacHOCTH NPUOOPOB BTOPHUYHONH OOMOTKH, TNpPEIHA3HAYCHHON JUIs
u3MepeHUst, -Kyom;

K) HOMHHAJIbHASL YaCTOTa HANpPsDKEHUS! ceTH Ty, paBHas 50 wim 60 ' KauectBo Hanpsokerus cetd — 1o TOCT
13109.

5.2 3Ha4YeHUsT OCHOBHBIX ITAPAMETPOB CIICAYET BHIOMPATh U3 MPUBEICHHBIX B TAOIUIIC 5.

Tabmuna 5
HaumenoBanue napamerpa 3HayeHne
1 HomunansHoe nanpspkenue|0,66; 3; 6; 10; 15; 20; 24; 27; 35; 110; 150; 220; 330;
tpanchopmaropa Uy, kB 500; 750
2 Haubombliee pabouee HampsoKkeHue, KB Jns HoMuHanbHOTO Hampsbkenus 0,66 kB — 0,72; s

3 kB u Berme — mo 'OCT 1516.3

3 HoMmunansHbIH MEPBUYHBIH tok|1; 5; 10; 15; 20; 30; 40; 50; 75; 80; 100; 150; 200; 300;
tpancdopmaropa li,on 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 HoMHHaNTbHBINA BTOPUUHBIA TOK o0, A 1;,2;5

5 Haubonpumii pabounit nepBUYHEIN TOK |y,yp,|CM. Tabmuiy 10
A
6 HomuHanbHas BTOPUYHAS HArpy3ka Sy, ¢|l; 2; 2,5
K03 PHUIMEHTOM MOIITHOCTH COS @, = 1 B-A

7 HomuHanbHas BTOpUYHAS Harpys3ka Sy, ¢|3;5; 10; 15; 20; 25; 30; 50; 60; 75; 100
WHYKTHBHO-aKTHBHBIM K03(h(HUIIHEHTOM
MOILIHOCTH COS ¢, = 0,8 B-AY

8 Kiace Ttouynoctu Tpanchopmaropa wium|0,1;0,2; 0,282; 0,5; 0,552; 1;3;5; 103; 5P; 10P
BTOPUYHOU OOMOTKH: JUII U3MEPEHUN U ydeTa
JUTST 3aIUTHI

4
9 HomunanbHas npexpensHas — kpatHOcTh|OT 5 mo 30
BTOPUYHBIX OOMOTOK IS 3aIUTHI Koy

10 HomunanbHbIi K02 duimeHT|Y cTaHaBIMBAIOT B CTaHAAPTaX HA TPaHC(HOPMATOPHI
6e3omacHOCTH TPHOOPOB  Kpyoy, BTOPHYHBIX|KOHKPETHBIX  THIIOB. He  ycraHaBiIMBaOT Ui
00OMOTOK JUISI N3MEPEHUH BTOPHYHBIX OOMOTOK JJIsl I3MEPEHUH 1 3aIIUTHI

2 COOTBETCTBYIOLIME 3HAUSHUS] HOMHHAIBHOW BTOPUYHOW HATPY3KH Zyy0,, OM, OIIpEeNnsitoT o hopmysie

S
2HoM ZHOM 2
I 2HOM

2) Kunaccer Tounoctu 0,2S 1 0,5S nomyckaroTcsi o cOrjiacOBaHMIO MEXAY N3rOTOBHUTEIIEM U MOTpeduTeIeM TpaHc(hopMaTopos,
NpeIHa3HaYeHHBIX 11 KOMMEPUYECKOTO yueTa JIeKTPOIHEPI UH.
% Tonbko st BCTPOEHHBIX TPaHC(HOPMATOPOB C HOMUHATIBHBIM MIEPBUYHBIM ToKOM 110 100 A.
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9 ITo Tp€6OBaHI/HO HOTpe6I/ITeJ'I${ B CTaHJapTax Ha TpaHC(bOpMaTOpLI KOHKPCETHBIX TUIIOB HOITYCKACTCsA yCTaHaBJIMBATh APYrue
3HA4YCHUA.

5.3 YcnoBHoe 0603HaueHue TpaHcdhopmaropa

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

KnuMmaruueckoe UCHONHEHME U KaTeropus
pasmerenus mo 'OCT 15150

HomuHanbeHbIf BTOpUYHBIH TOK, A (mpu
HaJIMYMKM Yy TpaHchopMaTopa HECKOJIBKHX
BTOPUYHBIX TOKOB YKa3bIBAIOT BCE 3HAUEHUS
yepes TUPE)

HomuHanbeHblt mepBuuHbBIl TOK, A (mpu
HaJMYMKM Yy TpaHchopMaTopa HECKOJIBKHX
MEPBUYHBIX TOKOB YKa3bIBAIOT BCE 3HAYEHUS
4yepes TUPE)

Knacc  touHoctT  (Ipu  HaNMYUM Y
TpaHchopmMaTropa HECKONBKHX  BTOPUYHBIX
0OMOTOK YKa3bIBAIOT KJIACC TOYHOCTH Ka)IOu
U3 HUX B BHJIE ApoON)

KOHCTpYKTHBHBIN BapuUaHT WCIOIHEHHS, €CIIH
UX HECKOJNBKO (apaOCckue WM pHMCKHE
o)

Kareropuss B 3aBUCUMOCTH OT JJIMHBI IyTH
yreuku BHemHed msominuu no I'OCT 9920
(TonmbKO sl TpaHC(OPMATOPOB KATErOpUH
pa3mereHus 1)

HomunansHoe HamnpsiokeHue, kKB

M  (tompko 1A MOJCPHU3HUPOBAHHBIX
U3JICTIHI)

O6o3HaueHue no tabnuie 3

O6o03HaueHue mo Tabnuie 2

O6o3Hauenmne Tpancpopmaropa

ITpumeuanus

1 BykBeHHas 4acThb YCIOBHOTO O0OO3HA4YeHWs MPEJICTABISIET CEPUI0; COBOKYITHOCTH OyKBEHHOTO O0O3HAuUeHWs, 3HAYCHHUS
HOMHUHAJIBHOTO HANpPSsDKEHHS, KATETOPUH BHEIIHEH M30JIAIMK MO JJIHHE MYyTH YTEYKH W KOHCTPYKTHBHOTO BapUaHTa MCIIOTHEHHS
— THI; IPUBEACHHOE BBIIIe 0003HAYEHHE B 1I€JIOM — THIIOUCIIOIHEHUE TpaHchopmaTopa.

2 JI1s BCTPOCHHBIX TPAaHC(HOPMATOPOB JIOMYCKAETCs IPUMEHEHHE YIIPOLEHHOTO YCIOBHOTO 0003HAUCHUSL.

3 B cranaaprax Ha TpaHc(hOpMaTOPhl KOHKPETHBIX THUIIOB JOMYCKAeTCs B OYKBEHHYIO YacTh BBOJMTH JOTOJHUTEIbHBIC OYKBBI,
WCKJTIOYATh WK 3aMEHATh OTIeNbHbIC OYKBBI (kpoMe T) amst 0003HaYCHUST 0COOCHHOCTE! KOHKPETHOTO TpaHchopmaropa.

[Mpumep ycioBHOro 00O3HAYEHMs OMOPHOrO TpaHCHOpPMATOpa TOKA C JIMTOW HM30JSMEeHd Ha HOMHHAIbHOE
Hanpspkenue 35 kB, xateropun Il mo jymHe MyTH yTedkHW BHEITHEH H30JSAIUH, ¢ BTOPHYHBIMH OOMOTKaMHU KJIACCOB
tounoct 0,5 (ogHa) u 10P (Tpu), Ha HOMHHANBHBINA MepBUYHbIA TOK 2000 A, HOMHUHAIBHBIA BTOPUYHBIA TOK 1 A,
KITUMaTHUYECKOTO UCTIOIHEHUsT Y, KATETOPUH pa3MerieHus 1:

TOJI-35 - 11- 0,5/10P/10P/10P - 2000/1V1
6 Texunueckue TpedOBaHUS

6.1 TpaHC(bOpMaTOpLI CJICAYCT HU3roTaBJIMBATb B COOTBETCTBHUU C Tp€6OBaHI/IﬂMI/I HaCcToOALICI0 CTaHdapTa H
CTaHAapTOB Ha TpaHC(i)OpMaTOpI)I KOHKPETHBIX THUIIOB I10 pa60‘lI/IM YepTeiKaM, YTBECPKACHHBIM B YCTAHOBJIICHHOM
MopsAAKEe.

HepequL JONOJIHUTCIIBHBIX CIIPABOYHBIX HAHHBIX JJIA TpaHC(bOpMaTOpOB, KOTOpLIC I10 ’I‘p€60BaHI/IIO 3aKa3yuKa
CJICAYyCT NPpUBOAUTH B I/IH(i)OpMaIII/IOHHI)IX MaTepHraliax, yKa3aH B IPpWUJIOKCHUN A.

6.2 O6uue TpeGoBaHUA
6.2.1 TpaHcdopmaTopsl CleIyeT W3roTaBIUBaTh B KiuMathieckux ucnoiaHenusx mo 'OCT 15150 u T'OCT
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15543.1. Kateropuu pasmenieaus — no I'OCT 15150.

s tpanchopmaropoB kareropun pasmerenus 4 no 'OCT 15150 knuMaTHyeckoe UCIIOHEHUE W KaTeropus —
VY XJI4 unu OA4.

TpeboBaHusI B YaCTH CTOWKOCTH K KIIMMATHYCCKUM BHEITHUM BO3AeHCTBYIOMUM (akropam — o [OCT 15543.1.

6.2.2 TpancdopmMaTopsl JOKHEI OBITH IpeIHAa3HAUCHBI U1 paboThl Ha BbicoTe 10 1000 M Haj ypoBHEM MoOps, 32
UCKIIIOUEHHEM TpaHC(hOpPMaTOpPOB Ha HOMHMHaJIbHOE HampspkeHue 750 kB, KOTOpble IOJDKHBI OBITH MpeAHAa3HAYECHBI
Uit pabotsl Ha BbeicoTe 70 500 M. JlomyckaeTcsi MO COIVIACOBAHMIO MEXIY HOTPEOUTENEM W HW3TOTOBHTEIEM
BBIITYCKaTh TPaHC()OPMATOPHI At paboThl Ha BbicoTe cBhiie 1000 m.

6.2.3 YcroiunBocTh TpaHC(HOPMATOPOB K BO3/ACHCTBUIO MeXaHW4eCKUX (akTtopoB BHemHel cpensl — no ['OCT
17516.1. I'pynny mexannueckoro ucnoinenus mo 'OCT 17516.1 ycranaBnuBaroT B cTaHgapTax Ha TpaHchopMaTophbl
KOHKPETHBIX THIIOB.

TpanchopmaTopsl KaTeropun pazmMenieHust 1 JODKHBI ObITh PacCYMTaHbl HA CyMMapHYI0 MEXaHUUECKYIO Harpy3Ky
OT BeTpa ckopocThio 40 M/c, rojoiesa ¢ TONMUHOM CTeHKH JbJa 20 MM | OT TSDKEHHS IIPOBOJIOB HE MEHeEe:

500 H (50 xrc) — mist TpaHchOpMaTOpOB Ha HOMHHAJIBHOE HANpPsDKEHUE 10 35 KB BKIIIOYHTEBHO;

1000 H (100 krc) — mist TpaHcpOpMaTOPOB HA HOMHHAIBHOE Hanpspkenue 110 — 220 kB;

1500 H (150 xrc) — mist TpaHcpopMaToOpoB HA HOMHHAIBHOE HanpspkeHHe 330 kB u Bbiie.

I1py 9TOM 3HAYCHHS HCIIBITATETLHBIX CTATHUYECKHX HAMPY30K JOIKHBI COCTABIATS:

1250 H (125 xrc) — st TpaHcopMaToOpoB Ha HOMHUHAJIBHOE HANpsDKeHUe 10 35 KB BKIIOYHTENBHO;

2000 H (200 krc) — miist TpaHchopMaTopoB Ha HOMHHANBHOE Hanpspkenue 110 — 220 kB;

2500 H (250 krc) — miist TpaHcpopMaTopoB Ha HOMHHAIBHOE HanpspkeHue 330 kB u Bhiie.

Y 3uauenns MCIBITATENBHBIX CTATHYECKHX HATPY3OK yKa3aHBI UL TPaHC(OPMATOPOB, TEXHHYECKOE 3aJaHHE HA KOTOPHIE
yrBepkaeHo nocie 01.01.2001.

3Ha‘-ICHI/I§I HCHBITATCIIbHBIX CTATUYCCKUX HArpy3oK YYWUTBIBAIOT BO3HUKAIOIIHC SKCTPEMAJBHBIC AWMHAMUYCCKHUC
Harpy3Kd Ha KOHTaKTHBIX BBIBOJIaX TpaHCPOpMaropa, HAMPUMEpP MPH TOKAaX KOPOTKOIO 3aMbIKaHHs, HE
npeBblatonye oosee 4eM B 1,4 pa3a UcHbITaTeNIbHbIE CTATHYECKUE HATPY3KH.

6.2.4 PaOouee mosiokeHHE TpaHCHOPMATOPOB B IMPOCTPAHCTBE [O/DKHO OBITh yKa3aHO B CTaHAapTax Ha
TpauchOopMaTOPbl KOHKPETHBIX THIIOB.

6.3 TpeGoBaHuUs K H30JSIIHA

6.3.1 N3onsamnus nepBUYHOW 0OMOTKH (IIEPBHYHON Iienu) TpaHC(HOpPMaTOpOB Ha HOMHHAJBHEIC HANPSHKEHUS OT 3
1o 500 kB BrmouHTENBEHO JOKHA cooTBeTcTBOBAaTh TpeboBaHmsM [[OCT 1516.1 u TOCT 1516.3, a Ha HOMHHAIIEHOE
Hanpspkerue 750 kB — tpeboBanmsm [OCT 1516.3 u TOCT 20690.

K wm3onsamun nepBruHOl 0OMOTKHM (TIEPBUYHOMN IIETIM) MACIOHANONHEHHBIX TPaHC(HOPMATOPOB Ha HOMHHAILHOE
Harpspkenue 330 kB ¥ BbIIIe 10 COTIIACOBAHMIO MEXK/Ty MOTPEOUTENEM M U3TOTOBUTENEM JIOITYCKAETCs IPEIbsBICHHE
TpeOOBaHMH 1O BO3JEHCTBUIO CPE3aHHOTO I'PO30BOT0 U MHOTOKPATHBIX CPE3aHHBIX HMITYJILCOB.

W3omsanus mepBUYHONW OOMOTKHM (TIEpBHYHOHM IIenn) TpaHc(hOpMaTOpoB Ha HOMHHANBHOE HampspkeHue 0,66 kB
JIOJDKHA BBLAEPKUBATh BO3JIEHCTBUE UCIIBITaTENbHOIO HanpsbkeHus 3 kB wactoroit 50 ['1y B Teyenue 1 MuH.

JononaurensHple TpeOOBaHMS K W3OSIMUM TpaHC()OpMAaTOpOB KaTeropuWil pasMemieHuss 2 W 5, WUMEIOMnX
COOCTBEHHYIO IIEPBUYHYI0 OOMOTKY, OIIpe/elsieMble KOH/AeHcalell Biaru (BBIIaJJeHHEM POCHI), ¥ JUTHHA IyTH YTE€UKH
BHEIITHEH N30JIIIMK JOJDKHBI OBITh YKa3aHBl B CTAHAAPTaX HA TPAHCPOPMATOPHl KOHKPETHBIX THIIOB.

6.3.2 lnsa tpancopmaropos kateropun pazmerteHust 1 mo 'OCT 15150 mnwuHA MyTH YTEYKH BHEIIHEH M30ISAIINA
no 'OCT 9920 nomkHa ObITH YCTaHOBJICHA B CTaHAAPTaX Ha TPaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

6.3.3 MexaycekMOHHasT H30JISIIMS CEKUMH IepBUYHBIX M BTOPHYHBIX OOMOTOK, NpeIHa3HAYEHHBIX JUIs
n3MeHeHus koadduimenrta rpancopmannu TpaHcHopMaTOPOB, JOIDKHA BBIIEPKUBATH B TeUeHHE | MUH BO31€HCTBHUE
MCHIbITaTeNIbHOTO HanpsikeHus 3 kB wacroroit 50 I'w.

6.3.4 M3omsuust BTOPHUYHBIX OOMOTOK TpaHC()OpMAaTOpPOB OTHOCHUTEIBHO 3a3eMJICHHBIX 4YacTed, a Juist
TpaHcopMaTOpPOB C HECKOJIBLKIMHU BTOPHYHBIMHA OOMOTKAaMH TaKXKe OTHOCHTEIILHO JPYT APYTa, JOJDKHA BBIAECPKUBATD
B TeueHHe | MUH BO3/eicTBHE UCTIBITATENILHOTO HampsbkeHus 3 kB wacroroit 50 I'm.

6.3.5 T'a3oBas M30IIAIMS IEPBUYHON OOMOTKH TpaHC(HOPMATOPOB, pabOTAIOIMX PH M30BITOYHOM JIABIICHUH Ta3a,

JOJDKHAa B TCUCHUEC 15 munH BBIICPIKUBATH BOSHGﬁCTBHC Halps’KEHUA, paBHOT'O 1,1 TH; , [IpA H30BITOYHOM JaBJICHUNU

rasa, paBHOM Hymo, e U, — Hanbonbluee pabodee HanpsKeHHE.

6.3.6 YpoBeHb YAaCTHYHBIX pa3psA0B HM30JSMHA IEPBHYHOH OOMOTKHM TpaHC(OpMAaTOPOB Ha HOMHHAIBHOE
HanpsbkeHue 3 kB u Bwime ypoBHs usomsimuu «a» no 'OCT 1516.3 nomkeH COOTBETCTBOBAaTh IPUBEACHHBIM B
Tabiue 6.
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Tabmuma 6
Bun uzonanuu HampspoxkeHue usmepenus Jlonyckaemslit ypoBeHb, 1K
BymaxHo-macnsHas 10
T
T"a3oBas 11 Uﬂ 10
3
TBepnas 20

1 o o o
He pacnupoCTpaHA€TCA Ha TpaHC(bOpMaTOpLI C BO3AYIIHOU HU30JIAIUEH, CBO6OZ[HO COO6H.[aIOH_[€I/IC$I C Hapy>KHBIM BO3IyXOM.

Taunrenc yrjia AUBJICKTPUYCCKUX MOTEPb KOHI[GHC&TOpHOﬁ 6yMa)KHO-MaCJ'IHHOﬁ N30JIIUHU HepBH‘IHOfI 00MOTKHU

U
TpancdopmaropoB mpu Temneparype (25 £ 10) °C u HampspkeHHH ﬁ He pomkeH mpessimats 0,0035, a ero

0,5U U
o ! Hp Hp
MIPUPOCT B AMANa30HE HANPSDKEHUH OT —=— 110 —= He AoipkeH npesbimats 0,0003.
BB P

6.3.7 MexmyBUTKOBasI H30JSILIMS 0OMOTOK TpaHc(hOopMaTopa A0JDKHA BBIIEPKUBATh 0€3 IPO0O0s MK MTOBPEKACHHS
B TeyeHHWe | MHMH MHAYKTUpyEeMOE B HUX HalpsDKEHHE IIPH NPOTEKaHWH IO NEPBHYHOM OOMOTKE TOKa, 3HA4YEHHE
KOTOPOT'O JOJDKHO OBITh HOMHHAIBHBIM, €CJIM aMIUTUTYAa HalpsHKEHUs MEXAY BBIBOJAAMH Pa30MKHYTOW BTOPUYHON
0oOMOTKH He mpeBblnaet 4,5 KB uiaM MeHbIlle HOMUHAIBHOTO; NP 3TOM aMIUIUTY/(a HANPSHKSHUSI MEKAY BBIBOJIAMH
Pa30MKHYTO# BTOPUYHOW OOMOTKH OJDKHA OBITh 4,5 KB.

6.3.8 I[Ipu HOpMasbHBIX KiuMaTHdeckux ycmopusx mo ['OCT 15150 3HaueHHe COMPOTHBICHUS U3OJAIMUA 0OMOTOK
TpaHcopMaTopoB TOIHKHO OBITH HE MEHEE:

40 MOM — 115 IEPBUYHBIX OOMOTOK TpaHC(OPMATOpOB Ha HOMHUHAIIbHOE Harnpsbkenue 0,66 kB;

1000 MOM — a7t nepBUYHBIX 0OMOTOK TpaHC(OPMaTOPOB Ha HOMUHAIBHBIE HanpsbkeHust 3 — 35 kB;

3000 MOM — 5151 nepBUYHBIX 0OMOTOK TpaHC(OPMATOPOB HA HOMUHAJIBHBIE Hanpspkenus 110 — 220 kB;

5000 MOM — n171 IepBUYHBIX 0OMOTOK TpaHC(HOPMATOPOB HA HOMUHANIBHBIE HanpsbkeHust 330 kB u Beime;

20 MOM — 151 BTOPHYHBIX 0OMOTOK TpaHC(hOpPMaTOpOB Ha HOMUHaNIBHOE Hanpsbkenue 0,66 kB;

50 MOM —u1 BTOPHYHBIX 00MOTOK TpaHC(HOpMaTOPOB HA HOMUHAJIBHBIE HANPsKEeHUs 3 KB U BhIIe.

6.3.9 JludnekTpuuecKue IMOKas3aTeld KadecTBa Macjia MAaclOHAIIOJHEHHBIX TPaHC(HOPMATOPOB  JOJDKHBI
COOTBETCTBOBAThH YKa3aHHBIM B Tabmwie 7.

Tabauma 7
[ToxazaTens kauecTBa Macia HomunanbHoe IIpenensHOE nonmyckaeMoe 3HaUYeHue
HaTPSHKCHUE MOKa3aTeJIst KaueCcTBa Maclia
TpaHchopmaTopa, KB| 1 3anmuBku B IOCJI€ 3aJIMBKHU B
Tpanchopmarop | tpanchopmarop
IIpobuBHoe mHampspkerne no I['OCT
6581, kB, He Mmenee
o 15 Bximrou. 30 25
Jo 35 Bximrou. 35 30
110 - 150 60 55
220 - 500 65 60
750 70 65
TaHreHc yriia IudJIeKTPUUIECKUX OTEPh
npu 90 °C mo 'OCT 6581, %, He Oonee Jlo 220 BKkIIIOUY. 1,7 2,0
Cs. 220 0,5 0,7

6.4 MeTpoaornyeckne XapakKTepucTHKH

6.4.1 Metrponoruveckre XapaKTePUCTHUKU CIEAyeT YCTAaHABIMBATH [UIS CIEAYIONIMX padouuX YCIIOBUM
MIPUMEHEHHUs TPaHC(HOPMATOPOB:

a) yactora nepeMenHoro toka (50 + 0,5) I'm wim (60 £ 0,5) I'm;

0) mepBUYHBINA TOK — B COOTBETCTBHUH ¢ 6.4.2 11 6.4.3;

B) 3HaYCHHE BTOPUYHOIN HArPy3KH — B COOTBETCTBHH C 6.4.2 11 6.4.3;

T) TEMIepaTypa OKPY)KAaloIIET0 BO3AyXa — B COOTBETCTBHM C KIMMAaTHYECKMM HCIOJHEHHEM M KaTeropueH
pa3MeIeHHs, €CJIM HHOE HE YKa3aHO B CTAHAAPTaX Ha TPAaHC(HOPMATOPEI KOHKPETHBIX THIIOB;
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) BBICOTa yCTaHOBKU TPaHC(OPMATOPOB HaJl ypOBHEM MOps — 110 6.2.2.

6.4.2 Tlpenensl 1OITyCKaeMBIX HOTPELIHOCTEH BTOPHYHBIX OOMOTOK JUIsl U3MEPEHUH U ydeTa B pabo4yux YCIOBHUIX
NpUMeHeHus 1o 6.4.1 Ipu yCTaHOBUBIIEMCS PEXXUME JOJDKHBI COOTBETCTBOBATH 3HAYEHHSM, YKa3aHHBIM B TaOuLe 8.

[NorpemrHoCTH HE TOKHBI BEIXOAUTH 32 MPEJesbl JOMYCKaeMbIX 00JIacTeH.

Jonyckaemble 001aCTH MOTPEITHOCTEH JUISl pa3JIMUHbBIX KJIACCOB TOYHOCTH IPUBE/ICHBI B IPUIIOKEHUH b.

Jus TparchopMaToOpoB ¢ HOMHHAIBHBIMHA BTOPUYHBIMH Harpy3kamu 1; 2; 2.5; 3; 5 u 10 B-A HwkHMIA npenern
BTOpUYHBIX Harpy3ok — 0,8; 1,25; 1,5; 1,75; 3,75 u 3,75 B-A COOTBETCTBEHHO.

Tabmuma 8
Kunacc Tounoctu | [lepBuunsiii Tox, % | [Ipenen nonmyckaemoii norpemnoctu | [Ipenen narpysku, %
HOMHHAJIBLHOTO | TOKOBOM, % YIJIOBOU HOMHHAJIBLHOTO
3HAYCHUS 3HAYCHUS
5 +0,4 +15' +0,45 cpan
0,1 20 +0,2 +8' +0,24 cpan
100-120 40,1 +5' +0,15 cpan
5 +0,75 +30' +0,9 cpaxg
0,2 20 +0,35 +15' +0,45 cpan
100-120 +0,2 +10' +0,3 cpag
1 +0,75 +30' +0,9 cpaxg
5 +0,35 +15' +0,45 cpan
0,2S 20 +0,2 +10' +0,3 cpaxg
100 +0,2 +10' +0,3 cpaxg
120 +0,2 +10' +0,3 cpag 25—100
5 +1,5 +90' +2.7 cpag
0,5 20 +0,75 +45' + .35 cpan
100-120 +0,5 +30' +0,9 cpag
1 +1,5 +90' +2.7 cpag
5 +0,75 +45' +1,35 cpan
0,5S 20 +0,5 +30' +0,9 cpag
100 +0,5 +30' +0,9 cpaxg
120 +0,5 +30' +0,9 cpag
5 +3,0 + 180’ +5,4 cpag
1 20 +1,5 +90' +2.7 cpag
100-120 +1,0 +60' +1,8 cpag
3 +3,0
5 50-120 +5,0 He HOpMuUpYyToT 50-100
10 +10

6.4.3 Tpexensl JOMYyCKAEMbIX IOTPEHIHOCTEN BTOPHUYHBIX OOMOTOK JJIsl 3aIIUThI B PAO0YUX YCIOBUSIX IPUMEHEHU S
1o 6.4.1 npu yCTaHOBHUBIIIEMCS PEXKUME ¥ HOMHUHAIBHON BTOPUYHON HArpy3Ke JODKHBI COOTBETCTBOBATH YKA3aHHBIM
B TabmIe 9.

Tabnuma 9
Krnacc [Ipenen nonmyckaeMoil MOrpenHOCTH
TOYHOCTH | IPY HOMUHAJIBHOM NEPBUYHOM TOKE | IPH TOKE HOMUHAJILHOM NPENeNbHON KPaTHOCTH
TOKOBOH, % YII0BOH 1oJiHoOH, %
5P +1 +60' | 1,8 cpan 5
10P +3 He HopMupytoT 10

6.4.4 Ilo coriacoBaHUIO MCKIY HOTpe6I/IT6HeM U HU3rOTOBUTCIIEM B 3KCHJ’IyaTaHHOHHOﬁ JOKYMCHTAIlUU Ha
TpaHC(i)OpMaTOpBI JOJI?’KHBI OBITE YKa3aHbl 3aBUCUMOCTHU HOFpeHIHOCTCﬁ OT BJIMAIOIIUX (I)aKTOpOBZ NEPBUIHOTO TOKa,
BTOpH‘lHOfI HAarpyskKu, 4YacTOTbl MW TCEMIICPATYypPbl, a TaKXC JUHAMHUYCCKHUEC XapPaKTCPUCTUKH. 3aBUCUMOCTH
HOFpeIHHOCTeﬁ OT KaXJ0Ir0 BJIMAKOLICTO (baKTopa OIPCACIIAIOT NPU HOMHUHAJIBHOM 3HAYCHHHU BCEX OCTAJIbHbIX
BJIMAOIINX q)aKTOpOB 1 C YKa3aHHUEM TOYHOCTHU OIIPCACIICHUS.
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6.5 3HaueHHe TOKA HAMATHUYHBAHUS

6.5.1 Toxk HamMarHMYMBAHWSA BTOPHYHBIX OOMOTOK IS W3MEPEHHs, MONYYCHHBIH MPH HCOBITAaHUAX M0 9.8 1
BBIPKCHHBIM B MPOIEHTAaX 3HAYCHUS, PABHOTO MPOM3BEACHHIO HOMUHAJIBHOTO BTOPUYHOTO TOKA HA HOMHHAIBHBINA
k03¢ ¢unmeHT 6e30nacHOCTH NPUOOPOB, KOMKEH ObITH He MeHee 10 %.

6.5.2 Tok HaMarHMYWBaHWA BTOPHUYHBIX OOMOTOK JUIA 3alIWTHI, MOJMYYECHHBIN INPH HCHBITAHUAX MO 9.8 U
BBIPDAKCHHBIM B MPOIEHTAaX 3HAYCHUS, PABHOTO MPOM3BEACHHIO HOMUHAJIBHOTO BTOPUYHOTO TOKAa HA HOMUHAIBHYIO
Ipe/IeNbHYI0 KPaTHOCTb, HE JIOJDKEH IPEBBINIATh 3HAYCHUH IOJTHOM MOTPEITHOCTH, yKa3aHHBIX B Ta0mue 9.

6.5.3 JlomyckaemMoe 3Ha4UEHHE TOKA HAMArHWYMBAHUS U COOTBETCTBYIOIIEE EMY pacdeTHOE 3HAUCHUE HANPSHKECHHS
JIOJDKHBI OBITh YCTAHOBJICHBI TPEIUPUSTHEM-M3TOTOBUTEIEM C y4eToM TpeOoBaHuit 6.5.1, 6.5.2 m yka3aHbl B
9KCIUTyaTallMOHHOH JOKyMEHTAlMHN Ha KOHKPETHBIE TPAaHC(HOPMATOPEI.

6.5.4 V3MepeHHbIe 3HAYCHUS TOKA HAMArHUYNBAHUS BTOPUYHBIX OOMOTOK JOJDKHBI OBITh 3alMCAHBI B NTACTIOPT HA
KOHKPETHEIH TpaHchopMaTop.

6.6 TpeOoBaHuUsI K HATpPeBY

6.6.1 Ilpy NpONOIKHUTENHPHOM PEKUME IMPOTEKAHHS HAMOONBIINX PabOYMX MEPBHYHBIX TOKOB (HOMHHAIBHBIX
TOKOB JJIUTENILHOTO PEXUMa) TpaHC(HOPMATOPHI (32 HCKITIOYEHUEM BCTPOCHHBIX, pa0OTAIONIMX B TPaHC(HOPMATOPHOM
Macje) Ha HOMHHalIbHbIE HampsbkeHus cBbime 0,66 kB momkHbl coorBercTBOBaTh TpeboBanusimM ['OCT 8024, a
TpaHcdopmaTopsl Ha HOMUHaIBHOE HanpspkeHue 0,66 kB — tpedosanusm 'OCT 403.

Jns tpaHcdopMaTropoB, SKCIUTyaTHPYyEeMBIX HpPH TeMIlepaTypax OKpPYXKAaloUIero BO3/yXa, OTIMYAIOIIUXCS OT
ykazanHbix ['OCT 15150 u 15543.1, BepxHee pabouee 3HayeHue u (uiam) 3¢dexkTHBHOE 3HAYEHUE TEMIIEPATYphI
OKpY’KalOILIEero BO3/1yXa J0JDKHBI ObITh YCTAHOBJICHBI B CTAHAAPTaX Ha TPAHC(POPMATOPhI KOHKPETHBIX THIIOB.

Jnsi BCTpOEHHBIX TpaHC(OPMATOPOB, YCTAaHABIMBAEMBIX B MACISHbIE BBIKJIIOYATENH, CHIJIOBBIE MAacisHbIC
TpaHcopmaTopsl, aBTOTpaHC(HOPMATOPHl WM PEAKTOpPbl, M IOTPYKAEMBIX B MAacilo, MNPEAEIBHO JOIMyCTUMBbIE
MIPEBBIMICHAS TEMIIEPATyphl Hall TemiepaTypoit macna (90 °C mms mMacisHbIX BeIKIIodateneil u 95 °C mis CHIoBBIX
MacJSIHBIX TpaHCc(OPMAaTOPOB, aBTOTPAHC(HOPMATOPOB MIIM PEAKTOPOB) MPHU MPOAOIDKUTEIEHOM PEKUME HE JTOIDKHBI
MPEBBIIATH:

10 °C — m11 0OMOTOK;

15 °C — 151 MarHUTOIIPOBOOB.

JJ1s BCTpOCHHBIX TPpaHC(HOPMATOPOB HA HOMHHAIBHEIEC IepBUYHBIC TOKK cBhIIe 10000 A mpu Temriepatype Macia,
okpyKaroiero Tpanchopmarop, Hike 90 °C s MaciasHBIX BbIKIOUaTesneil u Hike 95 °C a1 CHIIOBBIX MACIISHBIX
TpaHcopMaTopoB, aBTOTPaHCHOPMATOPOB MM PEAKTOPOB JIOMYCTUMBIE MPEBBIIICHUS TEMIIEPATypbl MOTYT OBITh
COOTBETCTBCHHO YBEIMUYEHBI, HO He Oonee yem Ha 10 °C.

6.6.2 Hambompmme paboune mepBUYHBIE TOKH TPAHC(HOPMATOPOB Ha HOMHUHANBHBIE TOKH 10 10000 A mOMKHEI
COOTBETCTBOBATh YKa3aHHBIM B Tabmmie 10.

Hus tparchopMaTopoB, v KOTOpEIX 3(deKkTrBHOE 3HaUeHWE TeMIepaTypbl Okpykaromeid cpensl mo ['OCT
15543.1 npessimaer 40 °C, 3Ha4eHUS HaUOONBIINX Pa0OYHX IMEPBHYHBIX TOKOB MOTYT OBITh MEHBIIE yYKa3aHHBIX B
tabmme 10 n ux ciiesyeT ycTaHaBIMBAThH B CTaHIapTax Ha TpaHC()opMaTOpbl KOHKPETHBIX THIIOB.

s TpaHchopMaTOpoB Ha HOMUHANBHEIC TIepBUYHBIC Toku cBhIme 10000 A, mpeaHa3HaYeHHBIX IS TEHEPATOPOB
WIM CHHXPOHHBIX KOMIIEHCATOpPOB, HaWOONBIIMK pPabOYMil NEpBUYHBIN TOK MOXKET OBITH OOJBIIE WIM MEHBIIE
HOMHHAQJIBHOTO TOKa, HO HE MEHEee HanOOJIBIIETO JUTNTEIFHOTO TOKA TeHEPaTOpa MM CHHXPOHHOTO KOMIIEHCATOPA.

ITo coriacoBaHMIO MEXTy MOTPEOHTENIEeM M HM3TOTOBHUTENIEM JIOIYCKAeTCsl KPaTKOBPEMEHHoe, He Ooiee 2 4 B
HEJIeITI0, IOBBIIIEHHE TTIEPBUYHOTO ToKa Ha 20 % 10 OTHOLIEHUIO K HANOOIbIIEMYy pabodeMy TEpBUYHOMY TOKY.
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Ta6muua 10
HaumMeHoBaHue napamerpa 3HayeHue, A
HoMuHanbHBII TEPBUYHBIN TOK |10m 1]15]10(15|20|30|40(50|75]80( 100 | 150 200 | 300 | 400 | 500 | 600 | 750 | 800 | 1000 | 1200 | 1500 | 2000 | 3000 | 4000 | 5000 | 6000 | 8000 |10000
HaubGonbiuuii padounii nepBu4HbIA TOK lip [ 1 | 5 |10(16(20)32]40({50(80)80| 100 | 160 | 200 | 320 | 400 | 500 [ 630 | 800 | 800 | 1000 | 1250 | 1600 | 2000 | 3200 | 4000 | 5000 | 6300 | 8000 |10000




profsector.com

npog(CEeKmop)
TEPPUTOPHA APOheccHOHanoB

6.7 TpeGoBaHMsl K CTOMKOCTH IIPU TOKAX KOPOTKOI'0 3aMbIKAHUS

6.7.1 Tpanchopmaropelr Ha HampsokeHne cBbimie 0,66 kB mOmKHBI OBITH YCTOWYHMBEI K
3NEKTPOJMHAMUIECKOMY ’ ¥ TEPMHUYECKOMY BO3ICHCTBUSIM TOKOB KOPOTKOTO 3aMBIKAHHMS, ITAPaMETPhI
KOTOPBIX HE NPEBHIIAIOT YCTAHOBICHHBIX 3HAUCHHI:

a) TOKa AICKTPOIMHAMHUICCKON CTOMKOCTH i, WiH ero KpatHocTd K 0 OTHOMICHHIO K aMIUIUTYC
HOMHHAJILHOTO MEPBHYHOTO TOKA,;

0) Toka TepMHYecKOH CTOWKOCTH |, mnm ero kpatHOCcTH K, IO OTHOWICHHIO K HOMHHAJIHHOMY
MEPBUYHOMY TOKY;

B) BPEMEHHM MPOTEKAHMA TOKa {,, paBHOTO:

1 mmm 3 ¢ — i TpacopMaTOpPOB Ha HOMHUHANBHBIE HANpsDKEHUS 10 220 KB BKIFOYNTEIHHO;

1 mmm 2 ¢ — i TpacopMaTopoB Ha HOMHUHANBHBIE HanpsokeHns 330 kB u Brimre.

Y K IMHHBIM, BCTPOGHHBIM H pa3beMHBIM TpaHCHOPMATOPAM TPeGOBAHHS IO IEKTPOIHHAMHUIECKOI
CTOMKOCTH HE MPEIbIBISIOT.

6.7.2 Mexny 3HaYeHUsIMU i, ¥ |, TODKHO OBITH COOMIOICHO COOTHOIIeHHE i, > 1,8 - \/5 I

6.7.3 B crannmaprax Ha TpaHC(HOPMATOPbl KOHKPETHBIX THUIIOB JIOJDKHBI OBITH YCT@HOBJICHBI:
3HAa4YE€HHE TOKa TEPMHYECKOW CTOMKOCTH WIIM €ro KpaTHOCTh, BpeMs NPOTEKaHUs TOKa, a TaKKe
3HAYEHUE TOKA MIEKTPOJIUHAMUYECKON CTOMKOCTY UM €r0 KPaTHOCTb.

6.8 3HauyeHue CONPOTUBIICHNS! BTOPHYHBIX OOMOTOK IIOCTOSIHHOMY TOKY JIOJDKHO OBITH YCTaHOBJIEHO
M3rOTOBHTEJNIEM M YKa3aHO B SKCILTyaTallMOHHOM JJOKyMEHTAIUH.

6.9 O0603Ha4YeHHE BHIBOJAOB 00MOTOK

BrIBOIBI EPBUYHBIX W BTOPHYHBIX OOMOTOK W BTOPHUYHBIE OOMOTKH TpPaHC(OPMATOPOB CIEIyeT
0003Ha4aTh B COOTBETCTBHAM ¢ Tadmmein 11.

JluHeliHbIE BBIBOABI TEPBHYHOW OOMOTKH, a TaKXKe COOTBETCTBYIOIIME WM CTOPOHBI IIMHHBIX,
BCTPOCHHBIX M Pa3beMHBIX TPaHC(HOPMATOPOB, HE HMEIOUINX COOCTBEHHOH IEepPBHYHONH OOMOTKH
obo3nauaror JI; u JI,.

O0603Ha4eHNsI HAHOCAT TaKUM 00pa30M, YTOOBI B OJMH U TOT KE¢ MOMEHT BpEMEHHU BBIBOIHBI JI, Hj,
wo, Hyu My, ..., U, iMenu OAMHAKOBYIO MOJIIPHOCTH, T.€. YTOOBI TIPH HAIPABICHUH TOKA B MIEPBUYHON
obmotke ot Hy, ..., Hy k K3, K5 ..., JI BTOpUYHBIHA TOK IPOXOIWII IO BHENTHEH Tien (pubopam) ot M, K
u, .., u,

O003HaYeHNsI BEHIMOJHSIOT MPOMICHBIMUA OYKBAMH PYCCKOTO aji(aBWTa B COUYCTAHUH C HUPpPaMU.
Hudps! pacnonararot B 0JiHy CTPOKY ¢ OykBamu (Hanpumep JI1) winu B unaekce (Hanpumep J1p).

Tabmuma 11
OOMOTKa O003HaYEHNS BBIBOIOB 1 OOMOTOK
TpaHchopMaTopa
IlepBuunas C omHOM cekiueit C HECKOJIILKUMH CEKIUSIMU
Jl, ——— ], JIj ——m K
Hy ———K;
Hy ————J
Bropuynas Tpanchopmarop ¢ oHON BTOPUUHOI 0OMOTKO#:
0e3 OTBETBIICHUI OTBETBJIEHUSIMU
o by My H “,
Bropuunas TparchopMaTop ¢ HECKOJIBKAUMHI BTOPUYHBIMA OOMOTKAMH:
0e3 OTBETBIICHUI C OTBETBICHUSIMHU
Wy W a2, u, 3, m,
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6.10 TpeGoBaHHA K KOHCTPYKIIUHU

6.10.1 Merammgeckne 9acté TpaHcpopmaTopa, MOABEP)KEHHBIE KOPPO3WH IIOJ BO3ICHCTBHEM
KIMMaTHYeCKUX (DaKTOPOB BHEIIHEH CPEIbl, JOKHBI HIMETh 3aIIUTHOE TIOKPHITHE.

6.10.2 KoHTaKkTHBIE BBIBOJBI TEPBHYHON OOMOTKM TpPaHC(OPMATOPOB JIOJDKHBI COOTBETCTBOBATH
tpeboBanmsM ['OCT 10434, a tpanchopmMaTopoB KaTeropuu pasMmemieHus | Takxke TpeOOBaHUIM
TI'OCT 21242.

6.10.3 KoHTakTHBIC BBIBOJBI BTOPHYHBIX OOMOTOK TPaHC(HOPMATOPOB HOJDKHBEI COOTBETCTBOBATH
tpedoBanusam ['OCT 10434.

KoHTakTHBIE BBIBOABI BTOPHUYHBIX OOMOTOK BCTPOCHHBIX TPAHC(HOPMATOPOB MOTYT OBITH
PAacIoNoXeHbI B KOHCTPYKIIMH U3AEIIHA, B KOTOPOE BCTPOEH TpaHchopmarop.

6.10.4 TparchopMaTopbl [ODKHBI HMETh KOHTAKTHYIO IUIOIIAAKY [UI1 TIPHCOCAWHEHUS
3a3eMJISIOIIETO MTPOBOTHIKA M 3a3eMILTIONINN 3aKUM B cooTBeTcTBHH ¢ Tpeboanmsmu ['OCT 21130 u
T'OCT 12.2.007.3. Bo3ne 3a3eMIIIONIEro 3aKMMa JIOJKEeH ObITh 3Hak 3a3emienust mo [OCT 21130.

3azeMuIsIOIINE 3aKUMbI TpaHc(hopMaTopoB ucronHeHUH T u O IOMDKHBI Takke COOTBETCTBOBATH
tpeboBanusaM ['OCT 15963.

TpeOoBaHUs HACTOAIIErO ITyHKTa HE pPaclpOCTPAHSIOTCS Ha BCTPOEHHBIE TpaHC(HOPMATOPEI,
TpaHchopMaTopsl C KOPIYCOM M3 JMTOH CMOJBI WM IUIACTMAcChl, HE HMMEIOIIUE MOMIEKAIINX
3a3eMJICHHIO METANIMYECKUX YacTel, a Takke Ha TpaHC(HOPMATOPHI, HE MOAJEKAIINE 3a3CMIICHHUIO
cornacHo 'OCT 12.2.007.0.

6.10.5 KoHCTpYyKIIMS MAacCIOHAMMOMHEHHBIX TpaHC(OPMATOPOB [OJDKHA O0ECleunBaTh HX
repMeTHyHOCTh. CTaHAapThl Ha MACJIOHAIOJHEHHBIE TPAaHC(HOPMATOPHl JOIDKHBI  COJEPIKATh
TpeOOBaHUs 0 MPOBEPKE TePMETUYHOCTH KOHCTPYKIWH, a Ha TPaHC(HOPMATOPHI C KOHICHCATOPHOM
OyMa)XKHO-MACJISTHOM M30JIAIMEH TakKe TpeOOBaHMS K Ta30- M BIArOCOJACP)KAHMIO 3aJIHBAaEMOrO B
TpaHcdopmMaTopsl Maca.

6.10.6 Koncrpykmus tparchopMaTopoB Ha HOMHHANBHBIE HanpspkeHus 110 kB w BhIIe moimkHa
obecrieynBaTh  3aIIUTy Macna OT  YBI@KHEHWS, HCKIIOYAIONIYI0 €ro  HEIOCPEICTBEHHOE
COIIPUKOCHOBEHHUE C aTMOC(EPOH.

6.10.7 MacroHammoTHeHHBI TpaHCPOPMATOpP AOIDKCH HWMETh PACIIUPUTENh, €MKOCTh KOTOPOTO
JODKHA oOecrieunBaTh MOCTOSHHOE HAJM4YMe B HEM Macjia IIpU  BCeX peXnMax paboThl
TpaHcpopmaropa B aAnamnazoHe paboumx Temmneparyp. PYHKIMIO DPACIIMPHUTENS MOTYT BBIOIHATH
BEpXHsA YacTh (pap(HopoBoil MOKPHIIIKH, CHITB(OH HIIH IPyTrHe YCTPOIHCTBA.

MacioHanonHeHHbBIE TPaHC(HOPMATOPBI TOJDKHBI OBITh OCHAIIEHBI yKa3aTelleM YPOBHS Maclla MU
AQHAJIOTUYHBIM YCTPOMCTBOM, IO3BOJISIOIIMM KOHTPOJIMPOBATH YPOBEHb Maciia B TpaHcdopmarope c
6e30macHOTo 17151 00CITY)KUBAOIIETO TIEPCOHANIA PACCTOSHHS.

ITpn macce macia 1o 20 Kr yKa3aTenb YpOBHS Maclia JIOIYCKAaeTCsl He yCTaHABIMBATb.

MacioHanonHeHHBIE TpaHCPOPMATOPHI ¢ Maccoi Macyia Oonee 10 Kr IOIDKHBI OBITH OCHAICHBI
apMaTypo# Ul 3aJMBKH, 0TOOpa HpOoOBI M CMBa Macjia, B TOM YHCIIE JUII XpoMarorpaguyeckoro
aHaIM3a pacTBOPEHHBIX B Macie ra3oB. [Ipy 3TOM JODKHO OBITH TNPEIYCMOTPEHO IIIaBHOE
perynmpoBaHye BBITEKAIOIIEH CTPYH Maca.

6.10.8 Tpancdopmaropsr maccoir 6onee 20 Kr MOmKHBI HMeTh ycrpoiictBo mo ['OCT 12.2.007.0
JUIL TIOJbE€Ma, OIYCKaHWs W ylepKaHWs HMX Ha Becy. [Ipm HEBO3MOXXHOCTH KOHCTPYKTHBHOTO
BBITIOJTHEHMS TAKUX YCTPOHCTB B PYKOBOJICTBE IO SKCIUTyaTaIM1 JOJDKHBI OBITh yKa3aHbl MECTa 3aXBaTa
TpaHcopMaropa npu TakenaKHbIX paboTax.

6.10.9 B koHCTpykuuHM TpaHc(HOPMATOPOB, MMEIOIIMX BTOPUYHBIE OOMOTKH JUII W3MEpEHHs,
JIOJDKHO OBITH TNPEAYCMOTPEHO OJHO WJIM HECKOJBKO MECT JUIl YCTAHOBKHM IFIOMO WMIIM HaHECEHUS
OTTHCKA KJIeliMa o rmoBepke Tpancopmatopa o OCT 8.217.

6.10.10 B Tpancpopmaropax Ha HampspkeHue 330 kB u Bbimie ¢ KoHpeHcaTOpHOW OyMmaskHO-
MacJsTHOW M30JIIMeH JIOJDKEH OBITh NMPEeNyCMOTPEH BBIBOJ IJIS ITOJIKIIOYEHUS YCTPOMCTBA KOHTPOJIS
M30JISIIMOHHBIX XapaKTEPUCTHUK 110]] pab0oYnM HaIpsHKEHHEM.

6.10.11 KoHcTpyKuus ra30HaNoIHEHHBIX TPAHC(POPMATOPOB J0JDKHA 00€CeYNBATh YTEUKH MacChl
rasa He Oonee 1 % 3a rog.

6.10.12 KoHCTpyKIMsi Tra30HaNoJHEHHBIX TpaHc(opMaTropoB JODKHA HWMETh 3alllUTy OT
Ype3MEPHOTO YBEIMUYECHUS JABJICHNS T'a3a IIPU aBapHy, CBSI3aHHOM ¢ MpoO0eM BHYTPEHHEH M30JSIIUH U
TOPEHUEM JIyTH.

6.10.13 Tlpumensemple B KOHCTPYKIMH TpaHC(OpMaTopoB MaTepHaibl JIOJDKHBI 00ecreYnBaTh
BBITIOJIHEHNE TPeOOBaHMIT 1O B3PHIBO- U M0XKAPOOE30IIaCHOCTH.

6.11 TpeGoBaHHs K HAAEKHOCTH
6.11.1 B cranmaptax Ha TpaHchopMaTopsl KOHKPETHBIX THITOB CJIEIYET YCTAHABJIMBATH CPEIHIOIO
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HapaOoTKy 110 oTka3a B coorBercTBHU ¢ ['OCT 27.003.
6.11.2 Cpennuii cpok ciryx0bI TpaHcopmaTopoB — 25 jer.
6.11.3 B crangaprax Ha TpaHC(hOPMATOPbl KOHKPETHBIX THIIOB JOJDKHBI OBITH yCTaHOBJIEHBI
TpeOOBaHUS K PEMOHTOIPUTOIHOCTH.

6.12 KomniekTHOCTB

6.12.1 KowmmiektHOoCTs TpaHChOpMaTopa HODKHA OBITH YCTaHOBIICHa B CTaHAApPTaX Ha
TpaHc(opMaTOPBl KOHKPETHBIX THIIOB.

6.12.2 K TtpanchopmaTopaM MpHararoT 3KCIUTyaTalMoHHYIO nokyMmeHTtammio mo ['OCT 2.601:
MacTIopT, PYKOBOJCTBO II0 KcIutryaranmd, Benomoctd 3UIT (ipu Hammaum).

Jus TpaHchOpMaTopoB Ha HOMHHANBHOE HampspkeHHe 10 10 kB 1o cormacoBaHWIO MEXOy
M3TOTOBHUTENIEM M MOTPEOWTENEM, €CIM 3TO YCTaHOBJICHO B CTaHAApTaX Ha TpaHc(opMaTopsl
KOHKPETHBIX TUIIOB, MACIIOPT MOXKET OBITH 3aMEHEH 3TUKETKOM.

s TpancopmaropoB Ha Hanpspkerne 0,66 kB HOMEHKIIaTypa SKCIUTyaTallMOHHON JOKYMEHTAIIN!
MOXeT OBITh COKpAIlleHa M JOIDKHA OBITh YCTAHOBIICHA B CTAHAAPTAX Ha TPaHC(HOPMATOPHI KOHKPETHBIX
THIIOB.

Yucno 3K3eMIUIIPOB 3KCILUTYyaTAOHHBIX JOKYMEHTOB, IPHJIAraeMbIX K TpaHC(OpMaTopam, JOJLKHO
OBITH YCTAHOBJICHO B CTaH/IApTax Ha TpaHC(HhOpMATOPBI KOHKPETHBIX THIIOB.

6.13 MapkupoBka

6.13.1 Kaxnpiii TpaHcdopmarop JOKEH UMETh TaOIMUKy (TaOJIMUKH), HA KOTOPOW JTOJDKHBI OBITh
yKa3aHbl:

a) TOBAapHBII 3HaK WM HAUMEHOBAaHHUE IPEATIPUATUSI-U3TOTOBUTEIIS;

0) HauMeHOBaHKe «TpaHchopMaTop TOKay;

B) THII TpaHC(HOPMATOPA U KINMMATHYECKOE UCTIOJHEHHE;

T') HOPSAAKOBBIA HOMEP IO CHCTEME HyMEpalUuH MPeaIpUsSTHA-U3TOTOBUTEIS;

JI) HOMHHAJIbHOE HarpshkeHue, KB (kpoMe BCTPOSHHBIX TpaHC(HOPMATOPOB);

€) HOMHMHaJIbHas 4acToTa, ['11 (mpu yactoTe 50 I'1y nomyckaeTcst He yKa3bIBaTh);

’K) HOMEp BTOPUYHON OOMOTKH (TOJBKO Ul TpaHC(HOPMATOPOB C IBYMsI WM Oojiee BTOPUUHBIMU
00MOTKaMHu);

M) HOMHUHAIBHBIA KO03((uuueHt tpaHchopManuu (B BUIE OTHOLICHUS HOMHHAIBHBIX TOKOB:
MEPBUYHOTO U BTOPUYHOTO), A;

K) KJIaCC TOYHOCTH JI BTOPUYHBIX OOMOTOK COTJIACHO 6.4Y;

J) HOMHUHAIBHBIA KO3(hGUIMEHT 0e30macHOCTH NPUOOPOB Kpyoy (A1 BTOPUYHBIX OOMOTOK,
MpE/IHA3HAYEHHBIX JUIS H3MEPCHs),

M) 3HAa4eHHE HOMMHAJIBHOW TpeNenbHOW KpaTHOCTH Ky, (V11 BTOPHYHBIX OOMOTOK,
MpeIHA3HAYEHHBIX JUIS 3ALUTHL));

H) HOMHMHaJIbHAsl BTOPHYHAs Harpy3ka, B-A;

0) Macca TpaHc(hopMaTopa, Kro);

1) 0003HaUCHNE CTaHIAPTa HA TPAHC(HOPMATOPHl KOHKPETHBIX THIIOB MM 0003HAUEHHE HACTOSIIETO
CTaH/apTa;

p) Tox BhIIycKa (Ha TpaHcopMaTopax, NpeHa3HAYE€HHBIX JUIS SKCIOPTa, HE YKA3bIBAIOT).

Y Jlns BTOpHUYHBIX OGMOTOK, NMpEIHASHAYCHHBIX I M3MCPEHHH H 3al[UTHI, CleAyeT yKashiBaTh 00a
HOMMHAJIBHBIX KJIacCa TOYHOCTH.

2 Juis TpancopMaTopoB Ha HOMHHAIBEHOE HampspkeHue 0,66 kB momyckaercss Koy M Kpyoy HE YKa3bIBaTh,
€CIIM OHM TIPHBE/ICHEI B PYKOBOJICTBE TI0 SKCILTyaTAaI[HH.

% Tomsko st TparcdOpMATOPOB Maccoii o 10 Kr 1 BEIIIE, TPAHCIIOPTHPYEMBIX B HEPA30OPAHHOM BHIE.

IIpumeuanus

1 JlomyckaeTcsi HAHOCHTH TI€pedHCIeHHbIE JaHHBIC Ha OJHY WJIM HECKOJIBKO TaOJIMYEK, a TakKe YaCTHIHO WK
MOJTHOCTBIO HA DJIEMEHTH! KOHCTPYKIUU TpaHc(hopMaTopa.

2 Ilpu HemocTaTke MecTa Ha TaOIHYKe TOMMYyCKAeTCsl JaHHBIE 0 IEPEYUCIICHUSM 1T), €), 1) — O) HaHOCHUTB 0e3
yKa3aHHsl HaMEHOBaHWs mapamerpa (Hampumep 6 kB, 50 I'm), mpu 3TOM NaHHEIE MO MEPEUHUCICHUSIM K) — H)
HAHOCAT B COYETAaHWU U IOCIENOBATEIbHOCTH COrJlacHO ciexytommM mnpumepam: 30 B-A SP 10 (HomuHanbHas
BTOpHYHas Harpy3ka 30 B-A, HOMHHaNBHEINA Kiacc TOYHOCTH SP, HOMUHaNBHAs TpenenbHas kpaTHocTh 10); 20
B-A 0,5 10 (HomuHanbHas BTOpuuYHas Harpys3ka 20 B-A, HomuHanbpHbIA Kiacc TouHOCTH 0,5, HOMHHAIBHBIN
k03¢ ¢unmeHt 6e3onacHocTu mpudopos 10).

3 JlomyckaeTcs, KpOME JaHHBIX, YKa3aHHBIX B HACTOSILEM ITyHKTE, HAHOCUTH HA TAONUYKY JOMOJTHHUTENbHYIO
HUH(POPMALIMIO B COOTBETCTBUH CO CTAaHAAPTOM Ha TPaHC(HOPMATOPBI KOHKPETHBIX THIIOB.
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Jns tpaHcdopMaTopoB ¢ HECKOJIHKMMH BTOPHYHBIMH OOMOTKAMHM WJIM C OTBETBICHHSAMH Ha
BTOPUYHBIX OOMOTKax [aHHBIE MO MEPEYHCICHHSM M) — H) YKa3blBalOT ISl KaXIOH BTOPHYHOM
O0OMOTKH ¥ Ka)KJJOTO OTBETBIICHUSI.

Jns BCTpOEHHBIX TpaHCc(OPMATOPOB, NpEIHA3HAYEHHBIX ISl WCIIOJb30BAaHUS BHYTPH APYIOro
u3znenusi, TabNuuKy (TabMYKW) C TEXHWYECKHMMH JaHHBIMH CJEIyeT MOMEIaTh Ha KOpITyce 3TOro
U3/eNus, a Ha cCaMHuX TpaHc(hOopMaTopax CleayeT yKa3bIBaTh:

THIT BCTPOSHHOTO TpaHcdopmaropa;

HOMHHAQIBHBIH KO3 GHUIMEHT TpaHchopMmanuu
HanOOoJIBIINH KO3 GHUIUEHT TpaHCcHOpMALUHN);

MOPSIKOBBI HOMEP 10 CUCTEME HyMEpaluy IpeIIpUsITHUS-N3TOTOBUTEILS.

6.13.2 Yactu TpaHCc)OpMATOPOB, TPAHCHOPTUPYEMBIX B pa300OpaHHOM BHIEC, OJDKHBI HMETh
MapKUpOBKy, oOierdamonryro cOOpKy TpaHC(OpPMATOpOB Ha MeCTe MOHTaXa. Buiasl U crocoObl
HaHECEeHHs MapKUPOBKHU JIOJDKHBI OBITh YKa3aHbI B 9KCIUTyaTallHIOHHOW TOKYMEHTAIUH.

6.13.3 Crioco® HaHeceHHs MapKUpPOBKM Ha TaOJIMYKH, a TaKkKe CHOCOO0 MapKHUpOBaHHS BBIBOJOB
00MOTOK (6.9) NOMWKHBI OOecreunBaTh YETKOCTh HAAIMUCEH B TEUCHHE BCEr0 BPEMEHH JKCILTyaTallHH
Tpanchopmaropa.

6.13.4 MapkupoBka TpancriopTHo#t Tapsl — 1o 'OCT 14192.

HaJIMYMU  OTBETBICHUU YKa3bIBaroT

(npu

6.14 YnakoBka

6.14.1 Bce HeokpalleHHbIE METAIMYECKHE YacTH TpaHc(opmaropa (BKIIOUAs 3alacHBIC YacTH,
IpU MX HAIWYWH), TIOABEPKEHHbIE BO3ICHCTBHUIO BHENIHEH cpelsl B MPOIECcCe TPAHCTIOPTUPOBAHUS U
XpaHEHHs, TOJDKHBI OBITH 3aKOHCEPBHPOBAHBI C MOMOIIBIO CMa30K MM APYTUM HaJEeKHBIM CIIOCOOOM
Ha CPOK XpaHeHHs 3 T.

6.14.2 VYmakoBka JOIDKHAa O0ecleunBaTh  COXPaHHOCTh  TpPaHCOPMATOPOB TPHU  UX
TPaHCIIOPTUPOBAHUH. BHj yIIaKOBKH JOIDKEH OBITH MPEAYCMOTPEH B CTaHAAPTaX Ha TPaHC(HOPMATOPHI
KOHKPETHBIX TUIIOB.

7 TpeGoBaHusi 6€30MaCHOCTH

7.1 TpeboBanus 6€30MaCHOCTH K KOHCTPYKIuK Tpanchopmaropos — mo 'OCT 12.2.007.0 u TOCT
12.2.007.3.

7.2 TpeGoBanusi 0€30MacCHOCTH IpU HCIbITaHUsIX TpaHcdopmaropoB — 1o 'OCT 8.217 u T'OCT
12.3.019.

8 IlpaBuJia npuemMKu

8.1 Jnst mpoBepKH COOTBETCTBHUs TpaHCc(opMaTopoB TpeOOBAHMAM HACTOSIIETO CTaHAApTa MU
CTaH/apTa Ha TpaHc(hOpMaTOPbl KOHKPETHBIX THIIOB CIIELyeT IPOBOIUTH UCHBITAHMS: I YTBEPIKACHHS
THMA; Ha COOTBETCTBHE YTBEPXKICHHOMY THITy; KBaJIM(UKAIHMOHHBIE; IPHEMOCIATOYHEIC;
MepHOINYECKHE; TUITOBBIE.

8.2 OOBeM WCIBITAaHUKA W TPOBEPOK, B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX OCOOCHHOCTEH H
Ha3HauyeHWs TpaHchopmaropa, ciiexyeT BhIOMpaTh 1o Tabmuie 12 W ycTaHaBIMBaTh B CTaHAApTax Ha
TpaHcopMaToOpbl KOHKPETHBIX THIIOB.

Tabimma 12
HanmMeHoBaHMe HCTIBITAHHS U Heo6X0MMOCTh IPOBEICHHS MCIIBITAHHI ITyHKT HAaCTOSAIIErO
HPOBEPKH cTaHjzapra
TSt Ha kBanu¢uka | npuemoca |neproandec| Texuudeckue | Merozst
YTBEPIKJCHHUS | COOTBETCTBHE | IMOHHBIX | TOYHBIX KHX TpeGOBaHUs | KOHTPOJIS
THIA YTBEPXKACHHOMY
THITY
1 IlpoBepka Ha COOTBETCTBHE + + + + + 6.1;6.9; 9.1
TpeGOBaHUSM  COOPOYHOTO 6.12.2
yepTexa
2 VcmipITaHue 3IIeKTPHYECKOi - - + + + 6.3.1 9.2.1
HPOYHOCTH H30JIILHN
HEPBUYHOM 00MOTKH
OJHOMHHYTHBIM
HAIPSHKCHHEM




MIPOMBIIIJIEHHOH 4aCTOThI
3 HcnbiTaHue — W30JSIIHAA

MepBUYHOM 00MOTKH
HaIpsDKCHHEM TPO30BOTO
ummnysca’)

4 HcnblTaHue — HM30JIIUU
MacCJIOHAIIOJIHCHHBIX
TpaHchopMaToOpoB c

HOMMHAJIbHBIM HaIPsSKEHUEM
330 xB u BbIme Cpe3aHHBIM
TrPO30BBIM  HMITYJILCOM U
MHOTOKPaTHBIMH
Cpe3aHHbIMH UMITYJIbCAMU

5 VcnplTaHue 21eKTpUIeCKOn
MIPOYHOCTH H30JISILIUU
TpaHchopMaTOpoB c
HOMHMHAJIbHBIM HaIpPsHKEHUEM
330 kB u BBIIIIE
HalpspKEHUEM
KOMMYTAI[IOHHOTO HMITYJIbCa
6 lcnblTaHue BHYTPEHHEH
U30JISILUH MePBUYHON
OOMOTKM Ha CTOWKOCTb K
TEIJIOBOMY NPOOOO

7 TIlpoBepka JIMHBI IyTH
YTEUKH

8 Hcnbitanue
MEXITYCeKIIMOHHOI N30SI
CEKIIMOHUPOBAHHBIX 0OMOTOK
9  HcnelTanue — U3OJISALHH

MePBUYHOI 00MOTKH
ra30HAIOIHEHHbIX
TpaHchopMaTopoB npu

OCTaTOYHOM JIaBJICHUU TIa3a,
PaBHOM HYJIIO

10 Wcnbitanus
2JIEKTPUUECKOH  MPOYHOCTH
H30JISIIUU BTOPUYHBIX
00MOTOK OJHOMHHYTHBIM
HanpsHKEHUEM

HPOMBIIIJIEHHON YaCTOThI

11 Wsmepenne  ypoBHs
YaCTHYHBIX pasps/i0B
TpaHCc(OPMATOPOB C YPOBHEM
m3oysAuu  «a» mno I'OCT
1516.3

12 HcnbiTanue
MEXTYBHTKOBOH H30JISILIHN
13 N3mepenune

COTIPOTHBIICHUST  W3OJALNH
00MOTOK

14 HcnsiTanue mpoObl Macia
MacCJISTHBIX
TpaHCc(OPMaTOPOB:
ompezeneHne  MPOOUBHOTO
HaIPSDKEHHS

OIpe/eIeHHE TaHTeHCA YIiia
JIMBITEKTPHYECKUX TIOTeph
Macia TpaHchOpMaTOpPOB
knacca Hampspkens 110 kB
U BBIIIIE

omnpesielieHNe  BIaro- - |
ra30Co/epKaHus,
XpomaTorpapuuecKuit
aHaIM3

15 IIpoBepka NMoJIspHOCTH

16 OmpeneneHne TOKOBBIX U
YITIOBBIX MOTPEIIHOCTEH

17 TlpoBepka mpeAenbHOM
KPaTHOCTH (ompenenenue
HOJTHOH HOTPEIIHOCTH)
BTOPUYHBIX ~ OOMOTOK  JUIs
3QIUTHI
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- 6.3.1 9.2.1
- 6.3.1 9.21
+ 6.3.1 9.21
- 6.3.1 9.21

— 6.3.1,6.3.2 9.2.2

+ 6.3.3 9.2.3
+ 6.3.5 9.2.1
+ 6.3.4 9.2.4
+ 6.3.6 9.25
+ 6.3.7 9.2.6
+ 6.3.8 9.3
+ 6.3.9 9.4
+ 6.3.6;6.3.9 |9.2.5;9.4
+ 6.10.5 9.4
+ 6.9 9.5
+ 6.4.2 9.5
+ 5.1;6.4.3 9.6
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18 IlpoBepka xoddduireHTa + + + - + 51 9.6
6e3omacHOCTH mpubopoB
BTOPUYHBIX ~OOMOTOK  JUIs
U3MEPEHUH

19 Ormpenenexue - - + + + 6.10.11 9.7
KOJIMYECTBEHHOM yTEUKH rasa
ra30HANOIHEHHbIX
TpaHchopMaTopoB

20 OmnpeneneHue TOKa + + + + + 6.5 9.8
HaMarHUYMBAaHHS BTOPHYHBIX
0OMOTOK

21 HcnslTanume Ha HarpeB - - + - - 6.6 9.9
npu HPOJIOIDKUTEIBHOM
pexumMe paboTsl

22 UcnblTaHue Ha CTOHKOCTB - - + - - 6.7 9.10
K TOKaM KOPOTKOTO
3aMbIKaHUs (MCIIBITAHUA Ha
UEKTPOJUHAMUUYECKYIO u
TEPMHUYECKYIO CTOUKOCTb)

23 MN3mepenune - - + o + 6.8 9.11
CONPOTUBICHUS. BTOPUYHBIX
0OMOTOK MTOCTOSIHHOMY TOKY
24 HcnbiTaHne MaciIOHAION- - - + + + 6.10.5 9.12
HEHHBIX  TpaHC(OPMAaTOpOB
Ha FepPMETHYHOCTb

25 Hcnpitanus Ha + + + - (6] 6.2.1 9.13
YCTOHYUBOCTD K
BO3/ICHCTBUIO

KIMMaTH4ecKuX  (hakTopoB
BHEIIIHEH cpebl

26 HWcnbiranus Ha - - + - (0] 6.2.3 9.13
YCTOHUHBOCTH K
BO3JICHCTBHIO MEXaHHUYECKHX
(axTopos

27 WcnbiTaHue Ha IPOYHOCTH — — + — — 6.14.2; 10.1 9.14
MIPY TPAHCIIOPTHPOBAHUHI
28 HcmbiTaHue yHakoOBKU Ha — — + — — 6.14.2; 10.1 9.15
cOpacbiBaHne
29 TloaTBepkaeHHe cpemHeit — — — — + 6.11.1 9.16
HapabOTKHU JI0 OTKa3a
30 WcnbiTanue - - + - - 6.10.12 9.17
ra30HAIOTHEHHBIX
TpaHchopMaTopoB Ha
B3PBIBOOE30IIACHOCTD

Y Jlnst ureHEBIX TpaHCHOPMATOPOB HE TPOBOLIST.
IIpumedanne — 3HaK «+» 03HAYaeT, YTO HCHBITAHHWE NPOBOAAT; 3HAK «—» — HE MPOBOIAT; OykBa «O»
03HAYAET, YTO UCIBITAHHUE IIPOBOAT, €CIIH ITO YKAa3aHO B CTAaHAAPTE HAa TPAaHCHOPMATOP KOHKPETHOTO TUTIA.

Ucnpitarus TpanchopMaToOpoB, MpeaHAa3HAYCHHBIX Ui paboTel mpu gactoTax 50 m 60 ['m, Ha
COOTBETCTBHE BCEM TPEOOBAHMSAM HACTOSILNETO CTaHAapTa HpoBoasAT mpu vactore 50 I'm, o yem
YKa3bIBaIOT B nacropre. [Ipu 5TOM pe3yabTaThl HCIIBITAHUH TPaHC(HOPMATOPOB, MPEAHA3HAYEHHBIX IS
pabotsl mpu yactore 60 I', HE KOPPEKTHPYIOT, KpOME pPEe3yJbTaTOB WCIBITAHWH Ha HArpeB IpH
MPOJIOJDKUTENILHOM peXHuMe paboThl M Ha CTOHKOCTh K TOKaM KOPOTKOTO 3aMBIKaHUs, KOTOPBIE CIEIyeT
O1IeHUBAaTh ¢ y4eToM 9.9.7 u 9.10.3 coOTBETCTBEHHO.

8.3 O0mue nooxeHust

8.3.1 IIpu ucrpITaHUAX KBATH(PUKAIIMOHHBIX, IEPHOANIECKHUX, THIIOBBIX, /U YTBEPKICHUS THIIA
Ha COOTBETCTBUE YTBCPKIACHHOMY THUITY OTJACIIbHBIC UCIIBITAHUSA, HC BJIUAIOIIUEC HA PE3YIIbTATHI JPYTHUX
WCIIBITAaHUH, TIPETyCMOTPEHHBIX B TaOmuIe 12, gomyckaeTcs MpoBOANUTE HAa Pa3HBIX TpaHchopmaropax
(nmapamrenpHble  UcHbITaHUs). [lepedeHb mMapalIeNbHBIX UCTBITAHWHA CIEAyeT YCTaHABIWBATh B
CTaHJapTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

8.3.2 JlommyckaeTcs COBMENICHUE OT/ENIbHBIX BUIOB UCTIBITAHUM, TIEPEUUCICHHBIX B 8.1.

[Ipr HaMWMUUM Pa3IMYHBIX HCHOJIHEHHH TpaHC()OPMATOPOB HCIBITAHHS IS yTBEPKACHHS THIIA,
KBaI[I/Iq)I/IKaI_H/IOHHBIe, MNEPUOAUICCKHUE, THUITIOBBIEC W HAa COOTBETCTBUC YTBCPKACHHOMY THITY CICIYCT
MPOBOJNTh HA THIOUCIIONHEHHSIX, JUI KOTOPBIX COOTBETCTBYIOIIME HCIIBITAHUS SIBIISIOTCS HamOolee
KPUTHYECKAMH.

8.3.3 TunoncnoHEHUS ¥ YUCIIO TPAHC(HOPMATOPOB, TIOJBEPTaeMBIX KaXJIOMY UCIIBITAHUIO, CISITyeT




profsector.com

Npog(CEKITIOD)
TeppUTOpHA NpoheccHoHanos
yKa3bIBaTh B CTaHAapTax Ha TpaHC(HOpMaTOpbl KOHKPETHBIX THIIOB.

8.3.4 Tlpn npueMocaaTOYHBIX UCIIBITAHUAX TpaHC(HOpMaTOPBl MPEABSIBISIOT K IPUEMKE ITOIITYYHO
WY IAPTHSAMHU U TIOJJBEPTaIOT IPOBEPKE CIUIOIIHBIM KOHTPOJIEM.

8.3.5 OtnenbHbIE HUCHBITAHUS JOMYCKAETCSl NMPOBOJAWTH Ha COOPOYHBIX €IMHHLAX M JEeTalsX
TpaHcopmaropa. JlomyckaeTcssi MO COINIACOBAHUIO MEXAY MOTPEOUTENEeM M HW3TOTOBHUTEIEM IIPH
UCIIBITAHUSX ~KBAIM(UKALMOHHBIX, IEPUOJUYECKUX, THIIOBBIX, JUIA YTBEPXKICHHS THIIA W Ha
COOTBETCTBHE YTBEP)KACHHOMY THITy 3aCUMTHIBATH MCIBITAaHUS TPAHC(HOPMATOPOB JIPYTHX THIIOB,
UMEIOIINX AaHAIOTHYHbIE KOHCTPYKTHBHBIE WJIM TEXHOJOTHMYECKHE pEUIeHUs U  OJMHAKOBBIC
NpUMEHSIEMbIe MaTepHalbl, NMPH HAIMYMM TaKMX YyKa3aHUA B CTaHJapTax Ha TpaHc(opMaTopsl
KOHKPETHBIX TUIIOB.

8.3.6 IlocnenoBaTebHOCTh UCHIBITAHUN MOXET OBITh ITPOM3BOJILHOM, €Ci WHbIE TpeOOBaHMsS HE
YCTaHOBJICHBI B CTaHIApTaxX Ha TpaHC(HOPMATOPbl KOHKPETHBIX TUIIOB.

8.3.7 Ilpm oTpHLATENbHBIX pe3yJbTaTaX NPUEMOCAATOYHBIX, IEPHOJUYECKUX U  THIIOBBIX
UCIIBITAHUH NOCJIE YCTpaHEeHUs Ae()eKTOB IMOBTOPHbIE MCIBITAHUS MPOBOJSAT B IOJHOM OOBEME WM, B
TEXHUYECKH OOOCHOBAaHHBIX CIydYasX, B COKpPAIIEHHOM O0beMe: NOBTOPSIOT MCIBITaHHs, 10 KOTOPBIM
MOJIy4YeHbl HEYJOBJIECTBOPUTEIbHBIE PE3YJIbTaThl, HCIBITAHHUS, KOTOpbIE MOIJIM MOBJIMATH Ha
BO3HUKHOBEHHUE JIE(DEKTOB, a TAKXKE HCIBITAHHS, KOTOPbIE HE IPOBOIUIKCE.

Eciau KOHKpeTHbIE IPUYMHBI HEYAOBJICTBOPUTEIHLHOIO pe3yjbTara HE YCTAHOBJICHBI, TOBTOPHBIC
UCIIBITAHUS 110 IIYHKTaM HECOOTBETCTBUSI IPOBOISAT Ha YIBOSHHOM 4YHnciie 00pa3IoB.

Pe3ynbraThl HOBTOPHBIX UCIIBITAHUH SIBIISFOTCSI OKOHYATEIBHBIMH.

8.4 KpanudukaunoHHble HCILITAHUS

8.4.1 Topsinok mpoBeneHws kBanudukauonHpx ucnbitanuii — o FOCT 15.001 u TOCT 15.3009.

8.4.2 JlomyckaeTcst 3aCUUTHIBATh B KAYECTBE KBATH(PUKAIIMOHHBIX HCIIBITAHIH MCIIBITAHMUS OTBITHBIX
00pasIoB, IPOBEICHHBIC B COOTBETCTBHH € TaOIHIEH 12, ecii COOIONCHBI CIIEAYIONINE YCIOBH:

OTIBITHBIE 00Pa3I[bl OBUIM U3TOTOBJICHBI IO TEXHOJOTHU U Ha 000pYyJOBaHNH, TIPEyCMOTPEHHBIX IS
CEpHITHOTO NTPOU3BOICTBA;

IPY W3TOTOBJICHWH YCTAaHOBOYHOI CEpHM HE IIPOBOAMIACH AOpabOTKa KOHCTPYKIHH, TpeOyromas
MPOBEICHUS UCITBITAHUM;

BpeMsi, MPOIIE/IIIee MOCIe UCIBITAHNNA ONBITHBIX 00PAa3IOB, HE NMPEBBIIAET CPOK, YCTAHOBICHHBIH
JUTS TIEPUOJIMIECKUX HCIIBITAHHH.

Ecmm sti ycnmoBust He COOMIONEHBI, TO IIPH COOTBETCTBYIOIIEM TEXHHYECKOM OOOCHOBAHHMH
JIOIyCKaeTCs 3aCUMTHIBATh MCIIBITAHUS, HA PE3yJbTaTaX KOTOPBIX HECOOIIIOACHHNE YKa3aHHBIX YCIOBHUIM
HE OTpaxkaeTcs.

8.5 TlpuemocnaTo4HbIC HCIBITAHMS MPOBOAWT CIyX0a TEXHHYECKOTO KOHTPOJs JIMOO japyras,
YIIOJTHOMOYEHHAs! Ha 3TO CIIy>K0a NMpepHsTHA-U3TOTOBUTEIS.

OIHOBPEMEHHO C TPHUEMOCIATOYHBIMHM HCIBITAHMSAMH KXl TpaHC(HOpPMATOp  JIOJDKEH
MOZBEPTaThCs IEPBUYHOM MMOBEPKE MO NPaBUiIaM, IPUHATHIM B CTPaHE-U3TOTOBHUTEIE, U METOAUKE 110
I'OCT 8.217.

8.6 Ilepuoauyeckue UCHBITAHUS

8.6.1 Ilepmonmueckne WCHBITAaHUA ClIEQyeT IPOBOAWTH Ha TpaHC(hOpPMATOpax CEPHUHOTrO
MPOU3BOJICTBA HE PEXKE OJHOTO pa3a B 5 JIeT.

IToxTBepxneHue cpeaneil HapabOTKH 0 OTKa3a MEepBBIKA pa3 mpoBoAT depes 10 et mocie Hagama
CEpHIHOTO NMPOU3BOACTBA, 3aT€M — HE PEKe OJHOTO pa3a B 5 JIeT.

8.6.2 Ecnmm mpom3BoJCTBO TpaHC(HOPMATOPOB OBLIO MPEPBAaHO KO BPEMEHM HACTYIICHHS CPOKa
OUYEPEIHBIX TEePHOANYECKUX HWCHIBITAHWH, TO TP BO30OHOBIECHWH BBITyCKAa CIIEAYET NPOBOANUTH
MepUOINYECKUE HCTIBITaHUS TpaHCcHOpMaTOpOB Ha 0Opas3max MepBOil MapTHH, U3TOTOBIEHHON ITOCIe
BO300HOBJICHHUS IPONU3BOCTBA.

Jlo 3aBepmieHHS OTHENBHBIX (JUIMTENBHBIX 110 BPEMEHH) HCHBITAHUH, BXOAAMHUX B 00BEM
MEPUOINYECKUX HCIBITAHUH, OCHOBaHHWEM /IS BBIMYCKAa TpPaHC(OPMATOPOB SBISETCS IPOTOKOI
MPeAbIIYIIUX MEPUOIMIECKUX HCIIBITAHHH.

8.7 TumoBble UCHBITAaHUS CIEAYeT NPOBOJUTH B TIIOJIHOM WIHM COKPAIIEHHOM 0OOBeMe
KBaIU(HUKAMOHHBIX HCIBITAHUM IPU M3MEHEHHWH KOHCTPYKIHH, NPHUMEHSEMbBIX MAaTepHajoB WM
TEXHOJIOTHH TPOM3BOJICTBA, €CIM ITH W3MEHEHHMS MOTYT OKa3aTh BISHHE HAa XapaKTEPUCTHKH WIH
mapameTpsl TpaHC(POPMATOPOB.

B 3aBucuMocTH OT XapakTepa BHOCHMOTO W3MCHEHMs (M3MEHEHHMH) HCIIBITAaHHUSAM JOIYCKAaeTCs
MOABEPTraTh OTACIBHbIC COOPOYHBIC CAMHUIBL, 1ETaIH, 00Pa3Ibl MATEPUATIOB H JP.

8.8 MHcmeltanust Uil yTBEP)KAEHHWS THIIA W HAa COOTBETCTBUE YTBEPXKICHHOMY THILy CIEIYeT
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MPOBOJUTH IO TIPABUJIAM, IIPUHATHIM B CTPaHE-U3TOTOBHUTEIIC.
9 MeToabl KOHTPOJISI

9.1 IIpoBepka Ha COOTBETCTBUE TPeOOBAHUAM COOPOYHOIO YepTeKa

9.1.1 IlpoBepke noanexat:

raGapuTHbe”, yCTAHOBOYHBIC M IPHCOCIMHHUTENBHBIC Pa3Mepbl, AN KOTOPHIX HAa COOPOYHOM
gepTeke yKa3aHbl Ipe/iebHbIe OTKIOHCHHUS;

macca Tpancdopmaropa’;

COCTOSIHUE TTIOBEPXHOCTHU HAPY KHBIX M30JIALUOHHBIX YacTeH;

COCTOSIHUE 3all[UTHBIX MOKPHITUI HAPYKHBIX YacTel;

COCTOSIHUE IIIOIIA0K MO 3a3eMIISIOIINE 3a°KUMBI;

NPaBUIBHOCTH 3aII0OJHEHHUS TAOJIMYEK TEXHUUECKHUX TaHHbIX;

MapKHUPOBKa BBIBOJIOB;

KOMIIJIEKTHOCTb.

1 o
) KpOMe MPpUEMOCHATOYHBIX UCIIBITAHUN.

HpOBepKy MNpoBOAAT BHCHIHUM OCMOTPOM, HUBMEPCHUEM YHUBCPCAJIBHBIM H3MCPUTCIHbHBIM
HHCTPYMCHTOM, IPH MMOMOIIHU IA0JOHOB, a TAaKXKe B3BEIIMBAHHUEM TpaHC(POpMAaTOpa Ha Becax OOIIEro
MPUMEHCHU WK IPU ITOMOIIU NPYKUHHOI'O AMHAMOMETpPA.

9.1.2 Ilpu mpueMOCHATOYHBIX MCIBITAHUAX pa3Mepbl JOMyCKaeTcss IPOBEpSATh Ha JACTaNAX H
CcOOPOYHBIX SMHHUIIAX 10 COOPKH TpaHCPopMaTopa.

9.1.3 JlomyckaeTcsl ONMpeneiaTh Maccy TpaHchopMaTropa CyMMHPOBAHHEM MAacC €ro OTICIIbHBIX
COOPOYHBIX CTUHUII.

9.2 UcnbITanue U30JA1HI

9.2.1 V3onsamuuto nepBUIHON 0OMOTKHU HCITBITHIBAIOT:

JUTsL TpaHcopMaTopoB Ha HOMHHANEHOE HanpspkeHue 0,66 kB — mo T'OCT 2933;

U TpaHC(OPMATOPOB Ha HOMUHAIBHBIC HaIpspkeHus oT 3 1o 500 kB Brmountensao — no [OCT
1516.1,TOCT 1516.2 u T'OCT 1516.3;

UL TpaHC(OopMaTopoB HAa HOMUHAIBHOE HanpspkeHue 750 kB — mo 'OCT 1516.2, TOCT 1516.3 u
T'OCT 20690.

VcnpiTaTenbHble HaNpsDKEHUS NMPUKIAABIBAIOT MEXIY OJHHUM U3 BBIBOJOB (MJIM 3aMKHYTBIMH
HaKOPOTKO BBIBOJIaMH) IEPBHYHOM OOMOTKM M 3aMKHYTBIMH HAKOPOTKO BBIBOJAMH BTOPHYHBIX
0OMOTOK, K KOTOPBIM IOJDKHBI OBITH INPHCOEAWHEHBI 3a3eMilsieMble 4JacTH TpaHcdopmaropa. Jlis
TpaHcpopMaTopoB, HE MMEIOIMX COOCTBEHHOW TIEpPBUYHONH OOMOTKH, CIIOCOO MPHIIOKEHUS
HaIpsOKEHUsS CIIeTyeT yKa3blBaTh B CTaHIapTax Ha TpaHC()OPMATOPH KOHKPETHBIX THIIOB.

[Ipn oTcyTCTBMM B KOHCTPYKIMM TpaHC(opMaTopa 3a3eMIIIEMbIX 3JIEMEHTOB B CTaHIApTaX Ha
TpaHcopMaTOpsl KOHKPETHBIX THIIOB JOJDKHBI OBITh YKa3aHbl METaJUTMUYECKHE YacTH, KOTOPBIE NPH
WCTIBITAHUSIX JIOJDKHBI OBITH IPHCOEMHEHBI K 3aMKHYTBIM HAKOPOTKO BTOPUYHBIM OOMOTKAM.

Metoapl WCHBITAaHWS M3OJILMM  MAcJOHANOJHEHHBIX TpPaHC(OPMATOPOB Ha HOMHHAIBHOE
HanpspkeHue 330 kB u Bble cpe3aHHBIM I'PO30BBIM HMITyJbCOM M MHOTOKPAaTHBIMH CpPE3aHHBIMHU
MMITYJIbCaMH CJIeIyeT YKa3blBaTh B CTaHJapTax Ha TpaHC(HOPMATOPbl KOHKPETHBIX TUIIOB.

9.2.2 JInuHy mMyTH YT€UYKH BHEUIHEH M30JIIMU TPaHC(HOPMATOPOB Ha COOTBETCTBHE TPEOOBAHUIM
6.3.1 u 6.3.2 mposepsitor no 'OCT 9920.

9.2.3 MexnyceKMOHHYI0 n30siuuio uenelteiBaoT o 'OCT 1516.2.

UcnbiTarensHoe HampspbkeHue 3 kKB IpHKIaAbIBalOT MOOUYEPETHO MEXIY KaxXIOW CceKuued u
COEIMHEHHBIMU MEXy cOOOH MPOYNMH CEKIUSIMU OOMOTKH.

9.2.4 W3onsumio BTOPHYHBIX OOMOTOK TpaHcdopmaropoB ucmbiTeiBaloT 1mo ['OCT 1516.2.
HcnbiTatensHoe HampspkeHHe 3 KB NpUKIAABIBAIOT MOOYEPEAHO MEXIY 3aMKHYTBIMU HAKOPOTKO
BBIBOJIaMH Ka)XJIOH U3 BTOPUYHBIX OOMOTOK M 3aMKHYTHIMH HAaKOPOTKO BBIBOJIAMH IIPOYMX BTOPHUYHBIX
0OMOTOK, K KOTOPHIM HPHCOCIHHSIOT 3a3eMiisieMble 4acTH TpaHcopmaropa. Ilpu orcyrcTBum B
KOHCTPYKIIMH 3a3€MJIIEMBIX YacTel clieyeT pyKOBOJICTBOBaThCA yKa3aHusmMu 9.2.1.

9.2.5 VYpoBenp yactuuHbix paspsanoB omnpeaensror no 'OCT 1516.3 u T'OCT 20074. Metoast
M3MEpEHUs TAaHTeHCa YIJIa ANDJIEKTPUYECKUX MOTEPh KOHAEHCATOPHOH OyMa)kHO-MAaCJISTHOM M30JSIIUH
CJIe/lyeT yKa3bIBaTh B CTaH/IApTax Ha TpaHC(HOpMAaTOPbl KOHKPETHBIX THIIOB.

9.2.6 UcnbiTaHnne MeXTyBUTKOBON H30JISIIUI

9.2.6.1 Ilpu uCHBITAaHUSX MEXKIYBHUTKOBOH M30JISILIMM HCHBITYeMas BTOpUYHAs OOMOTKa JIOJDKHA
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OBITH Pa30MKHYTA, & OCTaJIbHbIC BTOPHYHBIE OOMOTKH (€CJIM OHU UMEFOTCS) — 3aMKHYTHI HAKOPOTKO.

Yepe3 nepBHYHYIO OOMOTKY TpaHcdopmaropa MNpomycKaloT Tok 4actoroi 50 I'm, 3HaueHue
KOTOPOT'O OIPENEIISIOT B COOTBETCTBUH C TPEOOBAHUSIMH 6.3.7".

JlommyckaeTcsl MPOBEJICHNUE UCTIBITaHUs MPU HECKONBKUX OJHOBPEMEHHO PAa30MKHYTBIX BTOPUYHBIX
00MOTKax, €CIIi CpPaBHUTEIbHBIMH HCIBITAaHUSIMM Ha OJHOW M TOW K€ YCTaHOBKE JOKa3aHO, 4TO
MHIYKTHPOBaHHOE BO BTOPHYHBIX OOMOTKAaX HarpshkeHHe (aMIUIMTY/1a) He yMEHbIIaeTcs 0ojee 4eM Ha
20 % 1o CpaBHEHHMIO C UCTIBITAHUSIMHU, ITPOBOIMMBIMH IIPH OJTHOM Pa30MKHYTOH OOMOTKE.

&) HeJ’IBIO HaCTOAMICTO HCHBITAHUA SIBJIAETCS HE BOCHPOU3BECIACHUC yCJ'IOBHfI pa6OTI)I Tpchq)opMaTopa npu
pa3OMKHyTOﬁ BTOpH‘lHOﬁ ey, a NpoBepKa KaueCTBa Me)KZ[yBHTKOBOfI U30JIA1UH, TO3TOMY (1)0pMy BOJIHBI TOKa "
Hanpsi’KEHUs HE HOPMUPYIOT.

9.2.6.2 IlepBruuHasi OOMOTKA IIMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX M Pa3beMHBIX TpaHc(opMaTopoB
MOXET HMMTHPOBATHCS HECKOJIbKUMM BHUTKAaMH, IIPU STOM 3a HOMMHAJIBHBIA MEPBUYHBIA TOK
MPUHUMAIOT TaKOE 3HAUCHUE, IPU KOTOPOM COXPAHAETCS 3HAUEHHE HOMUHAJIBHBIX aMIIEPBUTKOB.

9.2.6.3 UunykTupyeMoe BO BTOPUYHOM 00MOTKE HaNpspKEHHE AOIYCKAeTCs ONpeessaTh:

HETOCPEeACTBEHHBIM H3MEPEHUEM HaIPSKEHUS Ha BBIBOJIAX HUCIIBITYEMOM BTOPHUHONH OOMOTKY;

Uit TpaHc(OPMAaTOPOB, MMEIOIIMX COOCTBEHHYIO TIEPBHYHYIO OOMOTKY, — H3MEpEHHEM
HaIpsHKEHUs Ha BBIBOJIaX MEPBUYHON OOMOTKH M YMHOXKEHHEM W3MEPEHHOTO 3HaYCHHS HANPSHKEHHS Ha
OTHOLICHUE YMCEII BUTKOB BTOPUYHON U IIEPBUYHON 06MoTOK?;

JUISL LIMHHBIX, BTYJOYHBIX, BCTPOCHHBIX M pa3beMHBIX TpaHC(HOPMATOPOB — H3MEPEHHEM
HalpsDKEHUsI Ha BBIBOAAX «KOHTPOJIBHONY» OOMOTKH, HAl0)KEHHOH BPEMEHHO IOBEPX MCIBITYeMOMH
OOMOTKH, M YMHOXXEHHEM H3MEPEHHOIO 3HAuUeHHs HANpsHUKEHHs Ha OTHOIICHHE 4YHCelI BHUTKOB
BTOPUYHON M «KOHTPOJILHOI» 0OMOTOK.

2 HpI/I 9TOM U3MEPECHUUN r[peHe6pera10T NaJCHUEM HaIIPSIXKCHUS Ha HepBI/I‘-IHOﬁ 00MOTKE.

9.2.6.4 llepBuuHblif TOK (HEHCTByIOIIEE 3HAYCHHE) CIEAyeT H3MepATh C  IOMOIIBIO
TpaHcdopmaTopa TOKa M aMIiepMeTpa KJIacCOB TOYHOCTH He HIDKe 1.

9.2.6.5 TpanchopMaTop CUMUTAIOT BBIACPIKABIIMM HCIBITAHUE, €CJIM B IPOIECCE HCIBITAHUS
MEKIyBUTKOBOW H30JISIIMK BTOPUYHBIX OOMOTOK HE MPOM3O0IUIO PE3KOTO YBEIHYEHHUS! HEPBHYHOTO
TOKa WJIM YMEHBIIEHHSI HHAYKTUPYEMOT'0 HAIPSHKESHUSL.

Hampsbkenue, HWHAYKTUpyeMOE BO BTOPMYHOW OOMOTKE (aMIUIMTYIHOE 3HAYeHHE), CJeIyeT
OmpeneNnaTs C TorpemHocThio He Oonee 10 % mpubopamu, HMEIONIMMH BBICOKOE BXOIHOE
COIPOTHUBIICHUE: JIEKTPOHHBIM BOJIETMETPOM HITH AJIEKTPOHHO-JIYYEBBIM OCHMILIOrpad)oM C JeuTeNeM
HarpspkeHus. J[omyckaercst HCroib30BaTh AJIsi U3MEPEHUS HANPSDKEHUsI BOJIBTMETP, pearupyrolui Ha
aMIUIMTY/IHOE 3HAYCHUE HAINPSDKSHUsI, HO TPayHpyeMblii B IEHCTBYIOIMX 3HAYCHUSIX CHHYCOUAIbHOM

KpHBOH. B 3TOM ciryyae HanpspkeHHe, OKa3bIBaeMoe MPUOOPOM, JTOJDKHO OBITh YMHOKEHO Ha J2.

JomyckaeTcs BMeCTO U3MEPEHUsI TOKAa OTPaHUYMBATHCSI KOHTPOJIEM 32 €r0 M3MEHEHHEM B Cllydae,
KOT/1a ONpENeIISIONIeH BETMUYMHON TIPH MCIBITAHUHN SIBJSIETCS aMIUIMTYIHOE 3HAUCHHE HAIpsDKEHHS, U,
AQHAJIOTUYHO, MOIyCKAaeTCs BMECTO M3MEPEHMs HalpsDKEHUS OTPaHWYMBATHCS KOHTPOJIEM 3a €ro
M3MEHEHHEM B CITydae, KOT/Ia OIPEIeIIIOEeH BETMIMHON P UCIIBITAHUY SIBIISICTCS IEPBUYHBIH TOK.

9.2.7 WcnblTaHus N30JSIIUH, TPOBOJAMMBIC B KaU€CTBE KPUTEPHsI YCIEIIHOCTH JIPYTUX HUCIIBITAaHHH,
MPOBOJAT MPU 3HAUEHUAX UCHBITATENBHBIX HANpsKeHUi, paBHbIX 90 % HOPMUPOBAHHBIX 3HAYEHUH, U
BPEMEHU BO3JEHCTBUS | MMH, BHE 3aBUCHMOCTHU OT BHJIA U30JIALUH.

9.3 H3mepeHne CONPOTHBICHUS H30JSIMH OOMOTOK IPOBOAAT MerommerpoM Ha 2500 B s
nepBUYHBIX 00MOTOK M Ha 1000 B — 11 BTOpMYHBIX OOMOTOK.

9.4 Omnpenenenne NPOOMBHOIO HANPSDKEHMS M TaHTEHCA yrila AMAIEKTPUUYECKUX IOTEPh IpH
ucnelTanny npoos! Maciia — 1o 'OCT 6581.

Jns TpaHchOpMaTOpOB ¢ HOMHHAIBHBIM HampspkeHneM 10 35 kB BKmouMTenbHO mpody Macia
OTOMpAIOT B JI€Hb WCIIBITAHUSI U3 €MKOCTH, U3 KOTOPOH OBUIO 3aJIMTO Macio B TpaHcdopmarop, a Juist
TpaHcopmMaTopoB C HOMHUHAIBHBIM HanpspkeHneM 110 kB w  Bbimle HemocpeacTBEHHO U3
tpaHcopmaropa. Ilopsmok B3siTHS TPOOBI JOJDKEH OBITh YCTAHOBJIEH B CTaHZapTax Ha
TpaHcopMaTopsl KOHKPETHBIX THUIOB. METOIBI ONpPEJEICHUs] BJIAro- M ra3oCcoJep)KaHus, a TaKke
MPOBEIECHHUS XpOMaTOrpaUIecKoro aHaji3a CoAepKalluxcs B Macie Ta30B JOJDKHBI ObITh YKa3aHbI B
CTaH/apTax Ha TpaHc(opMaTopsl KOHKPETHBIX THIIOB.

9.5 OnpeneneHue MOrpenrHocTei
9.5.1 IIpoBepka MOJIAPHOCTH M OTNPE/ICIICHUE TOKOBBIX U YIVIOBBIX MOTPEUTHOCTEH
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9.5.1.1 IlpoBepKy MOJISIPHOCTH W OIPEAEICHHE TOKOBBIX U YIJIOBBIX IOTPEHIHOCTEH MPOBOMAT Ha
TpaHcopmaropax, MOJBEPTHYTHIX pa3MarHWYMBaHUIO. MeToJpl pa3MarHWYMBaHUS, MPOBEpKa
HOJISIPHOCTH U omnpeneneHue norpemyocret — no 'OCT 8.217.

OmnpeneneHne NOrpelIHOCTEH MPOBOIAT Ha KaXKJOH BTOPUYHOM OOMOTKE.

Ecin oOMOTKE NMPHUCBOSHO HECKOJBKO KJIACCOB TOYHOCTH M (MJIM) HECKOJIKO Harpys3ok, TO Ipu
MPUEMOCIATOYHBIX HCIBITAHUSX ONpPEJENICHUE ITOTPEITHOCTEH IIPOBOAT B BHICIIEM KJIACCE TOYHOCTH B
YCJIOBHSX, OTOBOPEHHBIX MEX]y N3TOTOBHUTENIEM U MOTPEOUTENIEM, a P JPYrUX BHIAAX HCHBITAHHUA —
BO BCEX KiaccaXx TOYHOCTM W TPH BCEX HArpy3kax, YCTAQHOBJICHHBIX B CTaHAapTe Ha JaHHBINA
TpaHcdopmarop.

9.5.1.2 Tlpu ompeneneHuH MOTPEIIHOCTE BTOPUYHOM OOMOTKH KacKaJHOTO TpaHc(opMaropa Bce
OCTaJIbHBIE €I'0 BTOPHYHbIE OOMOTKHM JIOJDKHBI OBITH 3aMKHYTHI Ha Harpysku. [IponeHTHOE OTHOIIEHHE
3HAa4YEHUH HAarpy30K K HOMHUHAJIBHBIM 3HAYECHUSIM JIOJDKHO COOTBETCTBOBATH NMPOLIEHTHOMY OTHOLICHHIO
BTOPUYHOU Harpy3ku (K HOMHHaJbHOMY 3HAUCHHUIO) B MCHBITYEMOH OOMOTKE, €ClI MHbIe TPeOOBaHMS
He MPeyCMOTPEHBI B CTaHIapTe Ha TpaHC(OPMATOP KOHKPETHOT'O THIIA.

9.5.1.3 TlorpemHocTy HIMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX M Pa3beMHBIX TPaHC(HOPMATOPOB IpU
UCIIBITAHUSX KBaIU(HUKAIMOHHBIX, THIIOBBIX W Ha YTBEPXKICHHWE THIIA CIEIyeT ONpenelsITh B
MEePBHYHOM TOKOBEYILIEM KOHTYpPE COTJIaCHO PHCYHKY la.
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1 — ucnbITyeMbli TpaHCHOPMATOP; A yaxe — PACCTOSHAE MEXIY OCSIMH IIPOBOJAHUKOB

coceHUX (ha3 B MECTE YCTAaHOBKH TpaHC(OPMATOPA B SKCIUTyaTal[MN; — PACCTOSHHE

B CBETY OT TpaHc(hopmaTopa 10 MecTa Onkaiiiero u3rubda NpoBOIHHUKA, CIyKallero
B 3KCIUTyaTallM IIEPBUYHON 0OMOTKOMH TpaHchopmMaTopa

Pucynok 1

UuncneHHsle 3HaYeHUS! PasMepoB Ay U Byue JODKHBI OBITH YCTAQHOBIICHBI B CTaHIapTax Ha
TpaHc(opMaTopsl KOHKPETHOTO THIA U IIPU UCIBITAHUN OHH HE JIOJDKHBI OBITH NPEBBIIICHEI.

9.5.1.4 TlorpemHOCTH IIMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX M PAa3beMHBIX TpaHC(HOPMATOPOB HA
HOMHHAJIbHBIE TOKM cBbime 2000 A TpH HCHBITAHUAX NPHEMOCAATOYHBIX, MEPHOANYECKHX M Ha
COOTBETCTBHE YTBEPKJICHHOMY THITy JIOITYCKAaeTCs ONPENENSTh ¢ epBUYHON 0OMOTKOM, COCTOSIIIEN n3
HECKOJIbKMX BHTKOB, W IIPH COOTBETCTBEHHO YMEHBIIEHHOM 3HaY€HWH HOMHHAIBHOTO TOKa (TakuM
00pa3oM, 4TOOBI 3HAYCHWE HOMMHAJIBHBIX AMIEPBUTKOB OCTABAJIOCH HEW3MEHHBIM), €CIH IpH
KBAIM(UKAIMOHHBIX WMJIM THIOBBIX HCIIBITAHUSIX YCTaHOBJIEHO, YTO pasHHMIA B 3HAYCHMAX
MOTPENIHOCTeH, M3MEPEHHBIX IOJOOHBIM 00pa3oM M TpH YCIOBUSX YCTAaHOBKH TpaHchopMaTopa
cornacHo 9.5.1.3, He npeBblimaeT 25 % HOpPMUpPYEMBIX 3HaueHUH. PacnonoskeHue BUTKOB NMEPBUYHOMN
0OMOTKH, BBIIOJIHSIEMOH /IS MCTIBITaHUSI, PABHOMEPHOE BJI0JIb MArHUTOIIPOBO/Ia MIIH COCPEAOTOUCHHOE
Ha OJTHOH M3 €ro YacTei, J0JDKHO OBITh yKa3aHO B CTaHAApTE HA TpaHc(opMaTop KOHKPETHOTO TUIIA.

9.5.2 Ilpn HEOOXOIMMOCTH IIPOBEPKH CTAOMIBHOCTH METPOJIOTMYECKHX XapaKTEePHCTHK B KaUeCTBE
KpPHUTEpHs YCIEIHOCTU APYTUX UCIBITAHUH, €€ ClIeAyeT MPOBOJUTH HEMOCPEICTBEHHBIM ONPEACICHUEM
HOTPEIIHOCTEN MM M3MEpEeHHEeM TOKAa HaMarHu4uMBaHMs corynacHo 9.13. 3HadeHue QOIyCTUMOIO
M3MEHEHHUS TOTPEIIHOCTeH WM TOKAa HaMarHWYMBaHUS JIOJDKHO OBITh YCTaHOBJIGHO B CTaHJapTe Ha
TpaHcopMaTop KOHKPETHOTO THUIIA.

9.5.3 Ilpu npueMoCAaTOYHBIX UCHBITAHUSX MOTPEIIHOCTH JOMYCKAETCS M3MEPSTh MPU MEHBLIEM
YHCJIe 3HAUYCHHWH TOKOB M HAarpy3ok, yeM yka3aHo B 6.4 (tabmuupl 8 u 9), eciim 3T0 000CHOBAaHO
pe3yJibTaTaMy KBadH(UKAIMOHHBIX WM TUIIOBBIX UCIIBITAHUH.
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9.6 IIpoBepka nmpeaeabHOIi KPaTHOCTH U K03¢PpuiueHTa 6e30nacHOCTH NPpUOOPOB
9.6.1 IlpoBepky mpenenpHOW KpaTHOCTH W Kod(h¢uimeHTa 0e30macHOCTH NPHOOPOB CIEIyeT
MIPOBOAUTH IO CXEME, IPUBEACHHON HA PUCYHKE 2.

TTI'!C)M;l

:
7z

TTO — o6pasuosslii TpaHcdopmarop Toka; TTHU — ucnbITyeMblil TpaHchOpMaTOp TOKa;
TTIINU — npomexyTouHbIi TpaHcHOPMATOP TOKA, HAXOSIIMKCS B LIETTH UCTIBITYEMOTO
tpancdopmaropa toka; TTIIO — mpomexkyToUYHbIH TpaHCHOPMATOpP TOKA, HAXOAAIINICS B
uenu obpasnoBoro Tpanchopmartopa Toka; Al, A2 — amnepmerpsl; Z, — BTOPUYHAs Harpys3Ka
B IIEMH UCTIBITYEMOro TpaHchopMaTopa ToKa

Pucynoxk 2

K ayeMeHTaM CXeMbI MPEIBSIBISIOT CACIYOIHE TPEOOBAHMS:
a) ko3¢ ¢urments Tpanchopmaimu tpanchopmaropo TTIIO u TTIIM no/mKHBI OBITH TAKUMH,
YTOOBI BHITIOIHSIIOCH YCIIOBUE

No Nio = Ny Ny 3)

rae N, — ko3¢ ¢uuuent tpanchopmanuu TTO;

Ny — Kodddunment rpancopmannu TTIIO;

n, — ko3¢ uuuent tpanchopmanuu TTHU;

Ny — Koaddunment Tpanchopmarmun TTIIN.

Eciu  o6pasuoBblit  Tpanchopmarop umeer KodhGHUMEHT TpaHchopMalUM, IPU KOTOPOM
BBINOJIHSETCA yCIOBHE N, = N, Ny, TO MPOMEXYTOUHBIH TpaHchOpMaTOp B €ro IEMH MOXET
OTCYTCTBOBATh;

6) amnepmetpsl Al 1 A2 TOJKHBI U3MEPSTH IEHCTBYIONUE 3HAUCHUS TOKA.

AwmriepmeTp A2 NOHKEH UMETHh MaJlo€ BHYTPEHHEE CONPOTHBIICHHUE.

Kracc TouHoCTH amIiepMeTpoB T0JDKEH OBITh HE HIDKE 1.

Kracc TouHOCTH IPOMEKYTOIHBIX TpaHC(HOPMATOPOB JOIDKEH OBITh He HIDKE 0,5.

O0pa3noBkIil TpaHCHOPMATOP TODKEH UMETh:

Kjacc TouyHocTH He Hipke 0,5 wim monHyro morpemHocTs He Oonee 0,5 % mpu UCTIBITaHUH
BTOpUYHON 0OMOTKH Kitacca SP;

KJIacC TOYHOCTU HE HIKE | WM MONHYIO0 TOTpemHoCTs He 6osee 1 % Impu MCIBITAaHUK BTOPUYHOM
obmoTku kiaacca 10P;

B) 3HAYEHUE HATPY3KH U €€ KOAIPPHUIIMEHT MOIHOCTHU JOJDKHBI OBITh BRIOPAHBI TaK, YTOOBI TIOJTHOE
COTIPOTHBIICHHE BHEIIHEH BTOPUYHON LEIH MCIBITYeMOTro TpaHchopMaTopa (BKIIOYast CONPOTHUBICHUE
MPOBOZIOB U TPOMEXKYTOYHOTO TpaHcpopMmaTopa) M €€ KOIPPUIMEHT MOITHOCTA OBUIM DPaBHBI
3a/TaHHBIM 3HAYEHUSAM (C TOUHOCTHIO 5 %0).

UYepes nepsuunbie oomotkn TTO n TTU mpomyckaroT TOK 4acToTOH (SOfgb‘r’) 't mpakTuyecku

CUHYCOUATBHOW (OpMBI, 3HAYCHHE KOTOPOTO COOTBETCTBYET NPEACTBHON KPaTHOCTH WA
K03 puIreHTY 6€30MaCHOCTH MPUOOPOB. 3HAYCHUE IEPBUYHOTO TOKA H3MEPSIIOT amnepMeTpoM Al.
[TomHyt0 OrpemHocTs €, %, ONPeAeIsIOT o (hopMyIIe
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e=2, @
IAl

rae la; — Tok mo ammnepmetpy Al, A;
a2 — TOK 10 amnepmetpy A2, A.

9.6.2 Ecmm wucnblTaTenbHas YCTaHOBKAa M (WJIM) HOpPMHUpyeMas TepMHYecKas CTOMKOCTh
UCIIBITYEMOT0  TpaHC(opMaTopa OIpaHWYMBACT JUIMUTEIBHOCTh MPOTEKaHUs TpeOyeMoro ToKa,
HEOOXOMMYIO ISl YCIIOKOGHHS aMIEepMETPOB, JOIMYCKAETCsl ONPEAENATh TOK JPYTHM CIOCOOOM,
HarpuMmep ocumuiorpadupoBaHUEM.

Jdns tpaHcdopmMaTropoB C HECKOIBKUMH HOMHMHAJIBHBIMU Kod(dduimeHntamu TpaHcopManmy,
MOJTy4YaeMBbIMH IIEPEKIIOYCHUEM CEKIMH OOMOTOK TP HEU3MEHHOM 3HAYCHUM HOMHWHAIBHBIX
aAMIIEPBUTKOB, TOJHYIO IIOIPEIIHOCTh JOMYyCKAaeTcs M3MEpATb NpH JII0OOM  Kod(duireHTe
TpaHchopmanum.

9.6.3 1llunHble, BTYJIOYHBIE, BCTPOCHHBIC U pa3beMHbIe TPaHC(HOPMATOPHI CIEAYET UCIBITHIBATH B
UCIIBITATEILHOM KOHTYpPE COTJIaCHO PUCYHKY la.

Uucnennsle 3HaueHHss pasMepoB A U b gomkHBl OBITH YCTaHOBIEGHBI B CTaHAapTax Ha
TpaHcopMaTopbl KOHKPETHBIX TUIIOB M TIPH MPOBEPKE MPECIbHON KPAaTHOCTH OHHM HE JOJDKHBI OBITh
NpEBBILICHbI, & IPU MpOBepKe Kod(pduireHTa 0e30MacHOCTH NPHOOPOB NOJDKHBI OBITh HE MEHee
YCTAaHOBJICHHBIX 3HaYEHUH.

9.6.4 IlpenenbHyr0 KpaTHOCTh JIOIYCKAaeTCs IPOBEPSTh APYTUM CIIOCOOOM, KOTOPBIH JOIKEH OBITh
YCTaHOBICH B CTaHJapTe Ha TPaHCPOPMATOp KOHKPETHOTO THIIA, €CJIW IPH HCHBITAHHAX
KBaIU(HUKAMOHHBIX, THIIOBBIX, Ha YTBEP)KICHHWE THUIA WJIHA JUIi TPOBEPKH COOTBETCTBHS
YTBEPXKJICHHOMY THIy JIOKa3aHO, YTO OTOT CHOCOO oOecrnednBaeT II0OJy4eHHE pPaBHO3HAYHBIX
Pe3yJIbTaTOB.

Koadduiuent O6e30macHOCTH NPUOOPOB JOIMYCKACTCSA ONPEACIATh IMyTeM H3MEPEHHsS TOKa
HaMarHU4YuBaHus 1o 9.8.5.

9.7 OnpeneseHue KOJIMYECTBEHHON YTEYKH ra3a ra3oHanoJJHeHHbIX TpancgopMaTopoB

9.7.1 VcmipiTaHue 1O OTIPEISIICHAUIO YTEUYKH MPOBOIAT Ipu Temriepartype (25 + 10) °C.

HcnbiTyemblit  TpaHchOpMaTOp, 3alOJIHEHHBIH Ta30M /0 HOMHHAJIBHOTO pabodyero aBiieHUs,
MOMENIAl0T B 3aMKHYTBIH 00beM (Kamepy, 4eXoJl M3 IOJIMMEpHOH IUICHKH), KOTOPBI HE OJDKEeH
NPEeBBIIATh HAPY)KHBIH 00beM HCTIBITyeMoro TpaHcdopmaropa Oosee yeM B 3 pasa.

BHyTpp 00BbEMa MOMEMIAIOT BEHTHIISATOP, CIOCOOCTBYIOIIMI NEpEeMENINBAaHUIO CMECH BO3IyXa H
rasa, 3alloJIHIONIEro TpaHchopMmarop.

[locne ycraHoBkM TpaHCOpMaTopa B 3aMKHYTHII 00BEM, B TIOCIEIHHH BBOJAT MIyI
YyBCTBUTEIBEHOTO NPHOOpa (T€UEenCKaTells), pearnpyonero Ha Majible KOHIIEHTPAalUK I'a3a, KOTOPBIM
3aIl0JTHEH HCIIBITYeMBIH TpaHchopMaTop, U (GUKCHPYIOT HOKa3aHus mpubopa. Uepes ompeneneHHbINH
MPOMEXYTOK BPEMEHM BBIAECPKKH TpaHc(hopMaTropa B 3aMKHYTOM oObeme (Hampumep udepes | d)
OTIEPAIIMIO TIOBTOPSIIOT.

9.7.2 TonoByto yreuky ra3a §, % Macchl ra3a B MCHBITYEMOM TpaHc(OpMaTope, ONpEeIsioT Mo

¢dopmyne

_8,76-10°-AC- Py - AV
~ d P,V

HOM' IT

, ®)

rae AC— pa3HOCTh KOHIIEHTPAINH T'a3a B 3aMKHYTOM 00bEMe 3a BpeMs BBLACP)KKH, I/,

Py — naBnenwue raza, paBHoe | Kre/em?;

AV— pa3HOCTh MEXIy 3aMKHYTHIM OOBEMOM M HapyXHbIM OOBEMOM HCIIBITYEMOTO
TpaHcdopmaropa, I;

Piov — HOMHHANIHOE JIABICHHE ra3a B TpaHC(hopMaTope (aBCOMOTHOE), Kre/cM?;

V., — o0beM raza B TpaHcopmarope, J;

d — mIOTHOCTE ra3a B TpaHc(hOpMaTope;

t — BpeMst MeXy H3MEPEHUIMH, .

s tpancdopmaropa, 3alI0JIHEHHOT'O 3JIera3oM
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O5‘AC-PO-AV ©)

t-P,., 'V

HOM. IT

q=145-1

IIpumeuanus

1 3naueHuss 00BEMOB, HEOOXOAMMBIX JUISI BBIYMCICHHS YTEYKH, JOJDKHBI OBITh HaWIEHBI C
MOTPEIIHOCTEIO, He IpeBblntatomeii 20 %.

2 Eciam mikana mpubopa A ONpeleNieHus] YTEUKH He KauuOpoBaHa HENOCPEACTBEHHO IS
OTpeIeNICHIs 3HAYCHHsI KOHIICHTPALIUH, T/J1, 3TH 3Ha4YeHus HaXxo st o 3aBucumoctu C = f(H), rme H —
MOKa3aHWsi TNpHOOpa B EOUHULAX IIKAIBI, TPWIOKEHHOW K CBUAETENBCTBY 00 arTecTanuu
(xamOpOBKe), MPOBOAMMOI B YCTAaHOBJIICHHOM TIOPSKE.

9.8 OmnpeneJieHHe TOKA HAMATHUYMBAHUS BTOPUYHBIX 00MOTOK

9.8.1 [lna ompeneneHus TOKa HAMAarHWYWBAaHUS K WCIBITYeMOW BTOPUYHOM OOMOTKE IIpH
Pa30MKHYTOH IEepBHYHON OOMOTKEe MpHKIanpBaioT Hampsokenne U wactoroir 50 I'm 1 m3MepsioT
MPOTEKAIONINH 110 0OMOTKE TOK.

9.8.2 3nauenue HanpspkeHus U, B, cooTBeTcTBYIOIIEE 3HAUCHHUIO IEPBHYHOTO TOKA, A, OMPEICISIOT
o hopmyie

U= I2HOM R\/(RZ +ZZH0M '018)2 + (ZZHOM '016)27 (7)

rae lyyoq — HOMUHAIBHBIN BTOPUYHBIN TOK, A;

K — HoMuHanbpHbINH K03 (GUIMEHT 0e30MacHOCTH OOMOTKHM AJIsi M3MEPEHUs MM HOMMHAIIbHAsS
npesieNnbHas KpaTHOCT OOMOTKH IS 31U ThI;

R, — conpoTtuBieHne BTOpUYHONH OOMOTKH IOCTOSSHHOMY TOKY, IPHUBEJCHHOE K TeMIlepaType, pu
KOTOPO ONpEeIeNAI0T TOK HaMarHuuruBanus, Om;

Z540m — HOMMHAIIbHAS! BTOPHYHAs Harpy3ka, OM.

9.8.3 Hampsbkenune U cregyeT u3MepsTh BOJbTMETpoM. [lokazaHus BOJIBTMETpa HEOOXOIMMO
YMHOXHTb Ha kK03 dunment 1,11.

JonyckaeTcss TPOBOJUTH HM3MEPEHHE BOJIBTMETPOM, IOKa3aHHs KOTOPOro MPONOPLHUOHAIBHBI
CpefHEMy 3HAUSHHIO HANpsDKeHWs, a IIKaja TrpajgydpoBaHa B JICHCTBYIOIIMX 3HAYCHHSIX
CHHYCOW/INILHON KPUBOIl. YMHOXKEHHE TT0Ka3aHUi BoJabTMeTpa Ha KoddduuueHt 1,11 B 3ToM ciyyae
He TpeOyeTcst. OCHOBHAS MOTPEIIHOCTh BOJBTMETpa J0JDKHA OBITE He Ooree = 1 %.

Wzmepenne Hanpspkennst U mpoBOIAT:

a) HEMOCPEICTBEHHO Ha BBIBOJAX UCIIBITYEMOH BTOPHYHON OOMOTKH;

0) mms TpaHc)OpMATOPOB, HMMEIOMIMX COOCTBCHHYIO IEPBHYHYI0 OOMOTKY, — Ha BEIBOJAx
nepBUYHOM 0OMOTKH. [Tpn 3TOM HOKa3aHMS BOJBTMETPA JOJDKHBI OBITH YMHOXKEHBI Ha Kodddurment
1,11 u Ha OTHOIIIEHUE BUTKOB BTOPUYHON M IIEPBUIHOI 0OMOTOK;

B) Ul IIMHHBIX, BTYJOYHBIX, BCTPOEHHBIX M Pa3bEMHBIX TPaHC(HOPMATOPOB, HE HMEIOIMINX
COOCTBEHHOH TIEpBHYHOW OOMOTKHM, — Ha BBIBOAAX CHELIHAIBHOW «KOHTPOJIBHON» OOMOTKH,
HaMOTaHHOW Ha TpaHC(OpMATOp Ha BpeMs WcHblTaHuil. [Ipy 3TOM mHOKa3aHWS BOJBTMETPa JOJDKHBI
ObITh yMHOXEHBI Ha Ko3(p¢uuuent 1,11 m Ha OTHOIIEHHWE BHTKOB BTOPHYHOH M «KOHTPOJBHOW
00OMOTOK.

9.8.4 [leiicTBylomee 3HayeHWE TOKAa HAMarHWYMBaHMS CIIEAYET W3MEPATh aMIEpMETPOM
(MMIIIMAMIIEPMETPOM) KJIacca TOYHOCTH He HIxKe 1.

9.8.5 Tok HaMarHM4YMBaHUsI BTOPUYHBIX OOMOTOK |y (%K), %0 HAXOAAT MO hopMyie

|
IZHaM(%K) = LMK -100 (8)

I 2Hom

1€ lpya — TOK HAMarHWYHMBaHUS, A, U3MEpeHHBIH 110 9.8.1;
|30 — HOMHHAIBHBIA BTOPHYHEIA TOK, A;

K- KBHOM nina KHOM

L2yam(wr) — B COOTBETCTBUH C TpeOOBaHUAMH 6.5.

9.9 McnbiTaHMe HA HATPEB MPH NMPOJOJLKATEIHLHOM pexKHMe PadoThl
9.9.1 Tpauchopmaropsl Ha HOMUHAIBEHOE Hanpshkerne 0,66 kB ucnerteiBatoT mo I'OCT 2933, a Ha
HOMHHAJIBbHBIE HampspkeHuss oT 3 mo 750 kB BkmouwmrensHo — mo 'OCT 8024 mpu HambosbiieMm
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paboueM MepBUYHOM TOKE.

IIpumeuanne — JlomyckaeTcsi HCHBITaHHE TpaHC(OPMATOpoB Ha HOMUHANBEHOe Hamnpspkenue 0,66 kB
nposBoauts o 'OCT 8024.

9.9.2 VcnslTanue IpoBOAAT MpU HOpManbHOH Temmeparype ucnbitanuii o 'OCT 15150, ecnu B
CTaH/apTax Ha TpaHc(opMaTopbl KOHKPETHBIX THIIOB HE IPEIYCMOTPEHBI HHBIE YCIIOBHSI.

9.9.3 Ilpn ucnpITaHuK TpaHC(HOPMATOPOB, UMEIONINX COOCTBEHHYIO NEPBUYHYI0 OOMOTKY, TOK K
BBIBOJIaM NIEPBUYHOM OOMOTKH CIIEyeT IOABOIUTH MIPOBOJAMH WM IIMHAMH JUIMHOM He MeHee 1,5 M.

Tpanchopmaropsl, npeaHa3HauYeHHbIE IS SKCIUTyaTalluyd ¢ KOHKPETHBIM THIIOM IIWH, JIOIYCKAaeTCs
UCIIBITHIBATE O€3 ydera TeMIeparypbl IPOBOIHHUKOB, ITOJBO/SIIIMX TOK K MEPBUYHON 00MOTKe. B aTOM
cilydae TPOBOJIHHKH, IOJBOJSIIME TOK NPH HCHBITAHHHU, JTOJDKHBI COOTBETCTBOBATH YCIOBHSIM HX
JKCIUTyaTaluH.

9.9.4 1llunHble, BTYJOYHBIE, BCTPOCHHBIE M pa3bEMHBIE TPAHC(HOPMATOPHI HCIBITHIBAIOT B
MEepBUYHOM TOKOBEYILEM KOHTYpPE COTJIACHO PUCYHKY la miu 16.

Heo6x0muMoCTh UCIIBITAHUHN B KOHTYPE, BUJ KOHTYPA, & TAKKE Pa3MeEpbl A, U Byaxe (KOTOpBIC TIpU
UCIIBITAHUM HE JIOJDKHBI OBITh IIPEBBIIICHBI), JODKHBI OBITh YCTaHOBJEHBI B CTaHIapTax Ha
TpaHcopMaTopbl KOHKPETHBIX THIIOB.

9.9.5 TpanchopMaTopbl C HECKOJIBKHMH KOI(PQHIMEHTaMH TpaHCPOPMAIMH, IOIy4aeMbIMU
MEepEeKIIIOUeHUEM CeKIMH IIepBUYHONW OOMOTKHM, MWCHBITHIBAIOT MNpU HauOoJbLIEM KO3 QHIEeHTe
TpaHchopmanum.

9.9.6 BropuuHele 0OMOTKM TpaHC(OpMATOPOB TPH HUCIBITAHUH JOJDKHBI OBITH 3aMKHYTHI Ha
HOMUHAJIBHYIO Harpy3Ky, Ha aMIepMeTp JTM00 HAKOPOTKO.

9.9.7 3HaueHHs IIPEBBILICHUS TeMIlepaTyp oOMOTOK TpaHcopMaTopoB Ha dactoty 60 'y cienyer
KOPPEKTUPOBATH CIIETYIOUINM 00pa3oM:

a) s tpanchopmaropo o 1000 A wim anst TpanchopMaTopoB 0e3 COOCTBCHHON MEpBUYHOMN
0OMOTKH Ha JII00ble HOMHUHAJIBHBIE TOKU

ATy = 1,05AT50, (9)

rie ATgy — MPEeBBIIIEHHE TEMIIEPATyphl, COOTBETCTBYIOIIEee yacToTe 60 I'1y;
ATs50— NpeBBILIEHHE TEMIIEPATYPHI, ONPEAEIIEHHOE ONBITHBIM ITyTeM npu yactoTte 50 I'm;

6) nns TpaHchopMaTOpOB C COOCTBEHHOW MEPBHYHOW OOMOTKOW HAa HOMHHAJIbHBIE TOKH CBBIIIE
1000 A

AT60 = l,lATso (10)

9.10 UcnbiTaHUEe HA CTOHKOCTb K TOKAM KOPOTKOI0 3aMbIKAHUS
9.10.1 HcnplTanue NPOBOAAT TPH 3aMKHYTBHIX HAKOPOTKO BTOPHYHBIX OOMOTKax M JHOOOM

MOAXOJMIIEM ISl OINbITA HANPSKEHUM YacTOTOH (50f255) I'nm npomyckaHuem 4epe3 NEPBUYHYIO
00MOTKY CJIEIYIOIINX TOKOB:
~ =01 v
a) TOKa, HaMOOJBIIMH MUK KOToporo fgoipkeH Obrte (1,0 — 1,1)i, ), HauampHOE JIEHCTBYIOLLEE

Iy

1,82

3HAaYeHNE MEePUOIMYECKON COCTABIMIONMIEH HE JTOJDKHO MpeBbImaTh 1,15 . Bpemst nporekanus

Toka — 3 — 10 mosyrepruo10B, YHCIIO OMBITOB — 3;

R l_[pl/l UCHBbITAHUW IIUHHBIX, BTYJOYHBIX, BCTPOCHHLIX W Pa3bEMHBIX TpaHC(bOpMaTOpOB 3HA4YCHUC

HAUOOJIBIIETO MMHKA TOKA HE yCTaHaBJIUBAIOT.

6) Toka l,, meiicTByrolIee 3HaYeHHE KOTOPOTO B TEUYCHHWE BPEMEHH MPOTEKaHWs [, JOMHKHO OBITH
TAKUM, YTOOBI BBITIOJIHAIOCH COOTHOIICHHUE

LU > 12, > 12, (11)

IIpu 5TOM 3HaueHHE t, MoIDKHO OBITH OT 0,5 10 5 ¢, uncio onbITOB — 1.
Ilpy HanMYUKM TEXHUYCCKUX BO3MOXKHOCTEH HCIBITAHUS MO MEPEYUCICHUSAM g U O MOTYT OBITh
COBMEIICHBL.
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[epen ucnbITanueM Temneparypa Tpancdopmaropa gomwkHa Osith (25 + 10) °C.

9.10.2 VcnpiTanue MpoBOAAT B OJHO(A3HOM HMCIBITaTEILHOM KOHTYpe. Pa3smepsl 1 kKoHUryparms
KOHTYpa IIPU UCTIBITAHUU TPaHC(HOPMATOPOB KaTerOpHuil pa3MeleHus 2, 3, 4 u 5, a TakKe paccTOSTHUS
OT BBIBOJIOB IEPBUYHONH OOMOTKHM TpaHcdopmaropa 10 Onmkaimmx TO4eK (PUKCALMU ITPOBOJAHUKOB
KOHTYpa JIOJDKHBI COOTBETCTBOBaTh YyKa3aHHBIM B CTaHAapTax Ha TpaHc(OpMaTopbl KOHKPETHBIX
THUIIOB.

VcnplTaHue IUHHBIX, BTYJIOYHBIX, BCTPOEGHHBIX M Pa3beMHBIX TPaHCPOPMATOPOB JOMYCKAETCs
NPOBOJUTH MPHW HWMHTALMK HMX TEPBUYHOH OOMOTKM HECKOJBKUMH IEPBUYHBIMH BUTKAMHU,
pacronaraeMbpIMA paBHOMEPHO OTHOCUTEIBEHO BTOPUYHBIX OOMOTOK.

9.10.3 TpaHcdopMaTop CUUTAIOT BIICPKABIIUM UCIBITAHUE, CCIIHU:

a) He MPOM30IILIO NOBPEXKCHUMH, MPEISTCTBYIONINX €ro JalbHeimel padore;

0) mocne oxmaxaeHus 10 Temrepatypsl (25 + 10) °C oH BBAEpIKaJI HCIIBITAHMSA O MyHKTaM 2, 10,
12 Tabmuie! 12;

B) TOTPEIIHOCTH BTOPHYHBIX OOMOTOK, M3MEPEHHBIE IIOCIE Pa3MarHMYMBAHHSA, COOTBETCTBYIOT
YCTaHOBJICHHBIM KJIacCaM TOYHOCTH M HE M3MEHHJINCH 10 CPAaBHEHUIO C IIEPBOHAYAIBHBIME OoJiee yeM
Ha MOJIOBHHY 3HAYECHHH, YCTAaHOBJICHHBIX JUI 3THX KJIACCOB.

B crannmaprax Ha TpaHc(opMaTopsl KOHKPETHBIX THIIOB, Y KOTOPBIX IUIOTHOCTH OJHOCEKYHIIHOTO
TOKa TEPMUYECKOH CTOHKOCTH IPEBBINIAET 3HAYCHHUS:

a) y TpaHchopmaropoB Ha gacToTy 50 I'm:

160 A/mm® — JUISL METHBIX IPOBOJHHUKOB;

105 A/mm® — JUISL QJIIOMUHHUEBBIX IPOBOHUKOB,

0) y TpancdopmaropoB Ha gactoty 60 I'm:

154 A/mm® — JUISL METHBIX IPOBOJHUKOB;

101 A/mm® — JUTSL A IIOMUHHUEBBIX IPOBOHUKOB

JIOJDKHBI OBITh YCTaHOBJICHBI JIOTIOJHUTEIBHBIC KPUTEPHUH, MTOATBEPXKIAIONIIE, YTO TpaHCHOPMATOP
BBIJICPIKaJl HCIIBITAHNUSA Ha CTOMKOCT K TOKaM KOPOTKOTO 3aMBIKaHHSI.

9.11 M3mepeHne COMPOTHBICHHUS BTOPUYHBIX OOMOTOK MOCTOSHHOMY TOKY mpoBomsT mo ['OCT
3484.1.

9.12 VcmeiTaHWe MAacCIOHAMONHEHHBIX TPaHC(POPMATOPOB Ha TepMeTHYHOCTh mpoBoisaT o ['OCT
3484.5.

9.13 Meronsl W BHIBl WCIBITAHUKA TpaHC(HOPMATOPOB HAa YCTOWYMBOCTh K KIMMATHYCCKIM
BHEITHUM  Bo3feicTByrommM (akropam 1o ['OCT 16962.1 w MeXaHWYECKUM BHEIIHUM
Bo3aericTBytomuM ¢aktopam mo ['OCT 16962.2 nomkHbl OBITH yKa3aHBI B CTaHAapTaXx Ha
TpaHcpopMaTopsl KOHKPETHBIX THIIOB B 3aBHCHMOCTH OT HCIOJHEHUS W KOHCTPYKTHBHBIX
0coOeHHOCTEeH TpaHCPOPMATOPOB.

Mertpostornyeckne XapakTepUCTHKH POBEPSIOT OAHUM U3 CIEAYIONINX CIIOCO00B:

a) TMyTeM HemocpencTBeHHOro ompeneneHus norpemHocteid mo [OCT 8.217 npu HanGonpmeM u
HaMMEHBIIEM pabodYnX 3HAUCHHSAX TEMIEPATYPhl C YI€TOM JUIMTENBEHOTro Harpesa. [Ipu 5ToM TOKOBBIE 1
YIJIOBBIE TIOTPELIHOCTH HE JIOJDKHBI IPEBBIIATh 3HAYCHWH, YCTAHOBIEHHBIX B 6.4.2 s
COOTBETCTBYIOIUX KJIACCOB TOYHOCTH;

6) myreM HM3MepeHHs TOKOB HAMAarHWYMBaHUS coryiacHO 9.8.5 mpw HamOosbIIeM W HaMMEHbIIEM
pabouMx 3HAYEHWSAX TEMIIEpaTypsl C YYeTOM JUINTEIbHOro HarpeBa. IIpm 3TOM 3HaueHHWEe TOKa
HaMarHUYMBAHUS JOJKHO COOTBETCTBOBATH CIEAYIOIUM YCIOBUSAM:

!
2mitt) 100 < [12, + 62,5 (12)

2HOM

I

=100 < J120+0%0; (13)
2HOM

riue IzHaM(th), I2HaM(t ) - TOKH HaMarHWYMBAHWS NPH HauOOIBIIEM W HaMMEHBIIEM pPabOIHX

—
3HAYEHUSIX TEMIEPaTyphl, A;

|30 — HOMHHAIBHBIA BTOPHYHEIA TOK, A;

f1on — TIpEneN T0MycKaeMoi TOKOBOW MOTPEIIHOCTH, %

O on — TIPENEN JOMYCKaeMOH YTIIOBOW MOTPEIIHOCTH, CPa.

IIpu ucmbITaHUAX TpaHCHOPMATOPOB KATETOPHH pa3MeIleHuss | Ha BO3JCHCTBHE HCIIBITATEIHLHBIX
CTaTHYECKHUX HArpy30K OCHOBaHHWE TpaHchopmaropa )KeCTKO 3aKpeIuIsioT, a K CepeMHEe BBIBOAA €TO
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MEepBUYHON OOMOTKHM MPUKIAAbIBAIOT HCHBITATENbHYIO HAarpy3Ky, paBHYIO 3HAYCHHUIO, YKa3aHHOMY B
6.2.3. VYKa3aHHYI0 Harpy3ky HpUKIaJbIBAalOT IOOYEPEIHO B TPEX B3aUMHO NEPHEHIUKYISIPHBIX
HalpaBJIeHUsAX: B TOPH3OHTAIBHOHM IUIOCKOCTH IO OCH BBIBOJA B CTOPOHY OT TpaHc(opmaropa, B
TOPU30HTAIBHON IUIOCKOCTH B HANpaBIEHUM, NEPHEHIUKYISIPHOM OCH BBIBOAA, B BEPTUKAIBHOU
IUIOCKOCTH IO HANpPaBJICHHIO K OCHOBAHHIO.

B xa’kpom HanpaBIeHUH BpeMsl BBIAEPKKU HArpy3KH — | MUH.

TpanchopmaTop CUMTAIOT BBLAEPXKABIIMM HCIIBITAHUE, €CJIM BO BPEMs M I10CJIE €ro MPOBEICHHS HE
OTMEUYECHO IMOBpEXJIeHHEe TpaHcopMmaropa WM BBIBOAA, TEYM Macjia Yy MAacCJOHANOJIHEHHBIX H
YBEJIMYEHHE YTEUKH Ta3a Y ra30HaIlOJIHEHHBIX TpaHC(hOpMaTOPOB.

9.14 icibiTaHHe HA MPOYHOCTH MPH TPAHCIIOPTHPOBAHUM

9.14.1 Metoabl HCTIBITAHUS HAa IPOYHOCTH Ipu TpaHcoptupoBanuu 1o 'OCT 23216 nomkHB! OBITH
NPUBECHBI B CTAaHAAPTAX HAa TPAaHC(HOPMATOPHI KOHKPETHBIX TUIIOB.

9.14.2 Tlocme wCHBITAaHUA TPAHCPOPMATOPHI PACIAKOBBHIBAIOT, MPOBOAAT BHEUIHHH OCMOTP
TpaHcopMaTopoB, Taphl, KPEIUICHHH, a TAKXKE TPOBEPSIOT MapaMeTPhl, YCTAHOBJIECHHBIE B CTaHJapTaxX
Ha TpaHCc(OPMATOPHI KOHKPETHBIX THIIOB.

9.14.3 TpancdopmaTop u €To yIakOBKY CUHTAIOT BBIACP>KABIIMMH HUCIIBITAaHNE, €CIIH:

IPY BHELTHEM OCMOTpE YIAKOBKH HE O0OHApY)KEHBI MEXaHWYECKHE ITOBPEKACHHS Taphl, BEAYIIHE K
MOTepE 3aIIUTHBIX CBONCTB, a TAKXKE HAPYIICHNS KPETIICHNH YIIaKOBaHHBIX M3JICITHH B Tape.

Jomyckaercs ocnabneHne KpeIleHHH W3AeIHs B Tape, €ClIHM 3TO HE NMPUBENO K IMOBPEXKICHHUIO
TpaHcdopmaTopa B IIPOIECCE UCTIBITAHNS;

IpU BHEIIHEM OCMOTpE TpaHc(hopMaTopa He OOHApyKEHO HMOBPEXKICHUH, MPETATCTBYIOIINX €T0
paboTe, ¥ pe3yabTaThl IPOBEPKH MapaMeTPOB HOJIOKHTEIIBHBIC.

9.14.4 Tlpm ymakoBKEe HECKOJIBKHX TPaHC(OPMATOPOB B OIUH SIIUK JOIYCKACTCS IPOBEPKY
IapaMeTpoB HPOBOIUTH BBIOOPOYHO. UHMCIO MOMISKAIMUX HCHBITAHHIO TPAHC(POPMATOPOB HOJDKHO
OBITH yKa3aHO B CTaHIapTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

9.14.5 [ns xpynHOTraOapUTHBIX TpaHC(HOPMATOPOB HCIIBITAHHE JIOITYCKAeTCs HE IIPOBOAWTH, a
CIIOCOOHOCTh ~ TPaHC(OPMATOPOB M  YNAKOBKM MNPOTHBOCTOSTH  Pa3pyIIAIONIEMy  JICHCTBHIO
MEXaHWYECKHX Harpy30K IpH TPaHCHOPTHUPOBAHWM JIONYCKAeTCsl OLEHWBaTh HA OCHOBAHHUH
Pe3yJIbTaTOB TPAHCIIOPTUPOBAHMS STHX WM aHAJIOTMYHBIX UM U3/IEJINI NOTpEOUTENIO.

9.15 UcnbiTaHNe YNAaKOBKH Ha cOpachIBaHUE

9.15.1 Metonabl uCIBITAHUS YINAKOBKU TpaHchopmaTopoB Ha cOpackiBanue no ['OCT 18425
JIOJDKHBI OBITh YKa3aHbl B CTaHJapTax Ha TpaHC(HOPMAaTOPbl KOHKPETHBIX TUIIOB.

9.15.2 VcnpITaHKIO OJBEPTaoOT YIAKOBKY CyMMapHON Maccoi (BMecTe C yITaKOBaHHBIM HM3JIEJIUEM)
10 200 xr. YmakoBKy cyMMapHO# Maccoit 6osee 200 Kr, a Takxke yIMaKOBKY, MapKHPOBAHHYIO 3HAKOM
«Xpynkoe. OCTOPOKHO» HCIBITAHUIO Ha MPOYHOCTH NPU COPACBIBAHUH HE IOABEPTaloT.

9.15.3 Slmmk (YnakoBKy) C HaxOISIIUMCS B HeM TpaHcdopmaropoMm (TpaHcdopmaropamu) M
MaKeTOM, UMHTHPYIOIIUM YIaKOBaHHbIE TpaHC(OPMATOPbI, COPACHIBAIOT OJMH pa3 Ha IUIOLIAJKY IO
I'OCT 18425 Ha ero TOpIeBYIO CTOPOHY C BBICOTHI:

0,5 M — npu cymmapHoii Macce Tpancopmaropa U ynakoBku 10 100 Kr BKIIOYHUTEIBHO;

0,3 M — mpu cymmapHOii Macce Tpancopmaropa u ynakoBku oT 100 10 200 Kr BKIFOYHTEIBHO.

9.15.4 Tlo OKOHYaHWH UCIBITAHUS MPOBOAAT BHEITHUH OCMOTp YIIaKOBKH.

9.15.5 VYmakoBKy CYHMTAIOT BBIFCp)KaBIIEH WCHIBITAHWE, €CIAM TIPH BHEIIHEM OCMOTpEe He
00HApyXEHO CEephe3HBIX MOBPEKACHUH, BEOYIIMX K IOTepe ee 3aIIUTHBIX CBOWCTB. Jlomyckaercs
ocnalieHue OTCBHBIX KPETJICHNH.

9.16 TloaTBepkaeHne cpenHeil HapaOOTKM 10 OTKa3a IIPOBOIAT HA OCHOBaHHUM cbopa y
notpeburened m o0paboTkn wmH(poOpManmuu O paboTe TPaHCPOPMATOPOB WIHM HX NPOTOTHUIIOB IIO
METOAMKE, YKa3aHHOH B CTaHIapTe Ha TpaHCc(HhOpMaTOp KOHKPETHOTO THIIA.

9.17 MeToap!l HCIIBITAaHUS Ta30HATIOIHEHHBIX TPAaHC(HOPMATOPOB HA B3PHIBOOE30MACHOCTH CIEIYeT
YKa3bIBaTh B CTaHIApTaxX Ha TPaHCHOPMATOPHI KOHKPETHBIX THIIOB.

10 TpanciopTUpoOBaHHe ¥ XPaHEHHE

10.1 TpancnopTupoBaHne

10.1.1 TpeGoBaHUsI K TPaHCIIOPTHPOBAHUIO B YacTH BO3JCHCTBHS MEXaHMYECKHMX (DAKTOPOB IO
T'OCT 23216 u ximmMaTtnyeckux ¢axropos BHemrHel cpenbl o [OCT 15150 moykHBI OBITH yKa3aHbI B
CTaH/apTax Ha TpaHc(opMaTopbl KOHKPETHBIX THIIOB.

[Ipy TpaHCHOPTUPOBAHMM B TPAHCHOPTHBIX KOHTEHHEpax TpaHCPOpMATOphl Oe3 MHAWBUIYAIBHOM
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YIIaKOBKH JTOJKHBI OBITh HAJICKHO 3aKPEIUICHBI U MIPEOXPAHCHBI OT MEXaHHUCCKUX TTOBPEKICHHIH.
JlomyckaeTcsi TpaHCIOPTHPOBAaHUE TPAHC(HOPMATOPOB B MPEJEiax OIHOTO ropoja 0e3 yImakOBKU
MIPY YCIIOBHH PUHSITUS HEOOXOAMMBIX MEp, UCKITFOUYAIOIIUX BO3MOXHOCTh UX TIOBPEKICHHUS.

10.2 Xpanenue

10.2.1 TpebOoBanuss K XpaHEHHIO TpPaHCHOPMATOPOB B UYACTH BO3ACUCTBHA KIMMATHICCKUX
takropoB BremmHe# cpeasl mo ['OCT 15150 pmomksel OBITP yKa3aHBI B CTaHZapTax Ha
TpaHCcPOPMaTOPEI KOHKPETHBIX THIIOB.

11 Yxa3aHus 1o 3kciuryaTanuu

Ilpu BBome TpaHchOpMaTOPOB B IKCIUIyaTallMid, a TaKKe B TIPOIECCE IKCIUTyaTaluu
TpaHC(HOPMATOPOB  CIEeAyeT coONomaTh TpeOOBaHMS, YCTAaHOBICHHBIE B  CTaHAapTax Ha
TpaHc(HOPMATOPbl KOHKPETHBIX THIIOB. JTH TPEOOBaHUsI JODKHBI OBITh YKa3aHBI B DKCILTYyaTallMOHHOU
JIOKyMEHTAITUH.

12 'apaHTUM U3rOTOBHUTENS

12.1 H3roroBuTenb TapaHTUPYET COOTBETCTBHUE TPAHC(HOPMATOPOB TPEOOBAHMSIM HACTOSIIETO
CTaH/apTa IpU COOTIOJCHUH YCIIOBUI MPUMEHEHNUS, SKCIUTyaTalluy, XpaHEHUs] U TPAHCIIOPTUPOBAHUS,
YCTaHOBJICHHBIX HACTOSIINM CTAHIapTOM.

lapaHTHIHBIA CPOK 3KCIUTyaTallMd TpaHC(GOpMATopoB — TPU TOAa C MOMEHTa BBOJA B
9KCIUTyaTalltIo, HO He 6oJiee TpeX ¢ MOJIOBHHOH JIET CO JHS OTTPY3KH C MPEANPHATHA-U3TOTOBUTEIS.

12.2 dns TpancdopMaTopoB, IpeAHA3HAYCHHBIX IS SKCIIOPTA, TAPAHTHIHBIA CPOK IKCIDTyaTaIliH
YCTaHABJIMBAIOT B COOTBETCTBHUH C TPEOOBAHUSIMH, IPUHATHIMH B CTPaHE-U3TOTOBHUTEIIC.

MNPUJIOKEHUE A
(obs3amenvroe)

IlepeyeHb cIpaBOYHBIX JAHHBIX, IPUBOAUMBIX B HH(POPMAIMOHHBIX
MaTepHaJax NpeInpHATHA-U3TOTOBUTEIS

B umH(OpManmoHHEIX MaTepHaliaX MPEINPHUITUA-H3TOTOBUTENS CICIyeT YKa3bIBaTh CIEIYIOIIHE
CIpaBOYHBIC TaHHEIC:

a) OITyCTHMBIC BTOPUYHBIC HATPY3KHU JUIA PA3IUYHBIX KJIACCOB TOYHOCTH, €CIIH TaKOe TpeOOBaHME
MPEIyCMOTPEHO B CTaHAAPTE Ha TPaHCHOPMATOp KOHKPETHOTO TUTIA;

0) KOHCTPYKTHBHBIC IaHHBIC: HOMHHAIFHOE YHUCIO AMIICPBHUTKOB, CPEIHIOI UIMHY MarHHUTHOTO
MyTH W CEYCHHWE MAarHUTONPOBOJA, COIPOTUBJICHHE BTOPHYHOW OOMOTKH IIOCTOSSHHOMY TOKY,
pacueTHOEe 3HAYCHHE WHAYKTHBHOTO COIPOTHBICHHUS BTOPHYHBIX OOMOTOK (0€3 ydeTa BIHSHUS
BHEITHUX MaTrHUTHBIX MOJICH);

B) THIIOBBIC KPHWBBIC HAMArHMYUBAHWS MAarHUTOIPOBOJOB BTOPHYHBIX OOMOTOK ISl 3aIlUTHI,
CHATBHIC TIPH MPAKTUYCCKU CHHYCOUIATHHOM HANPSHKCHUU (3aBUCUMOCTh MAKCUMAaJIbHON WHAYKIIMU OT
JICHCTBYIONIETO 3HAYCHUS HATIPSXKCHHOCTH MArHUTHOTO TI0JIS);

T) KpHBBIC NpEHCTbHON KPAaTHOCTH BTOPHUYHBIX OOMOTOK Ui 3alIMTHI JUIS KPaTHOCTEW, HE
MPEBBILIAIONIMX TOKA IMHAMUYECKONH CTOMKOCTH, JeJIeHHOro Ha 1,8- V2 u s BTOPUYHBIX HArpy30K —
25 % HOMHMHANBEHOTO 3Ha4YeHUs (HO He MeHee 10 B-A) u Brimre.

Juis Tpanc)OpMaTOpPOB C HECHMMETPUYHBIM PACIIOI0KEHUEM TEPBUYHON M BTOPHIHON 0OMOTOK
JlMana3oH Harpy30K HHYKE HOMUHAJIBHON MOXET OTJIMYAThbCs OT YKa3aHHOTO;

1) KOHCTPYKTHBHEIE 0COOCHHOCTH TPaHC(POPMATOPOB.

IIpumeuanne — JlaHHBIE TepedHCIeHHl 6 — 2 HPUBOAAT JUIA TPAaHC(HOPMATOPOB Ha HOMHHAIBHBIC
HarpsbkeHns 6 KB u BeIIe (¢ ykazaHneM 3HaYE€HHH NX BO3MOXKHBIX OTKJIOHEHHIA).
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Jomyckaemast 00.1aCcTh IOrpelIHOCTel VI TpaHcGopMaTOpoB
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KiroueBrsie  ciioBa:

3JIEKTPOMAarHUTHbIE TPaHC(HOPMATOPEI
6e301acHOCTh, ITPUEMKa, TPAHCTIOPTUPOBAHNE, XPaHEHNE

TOKa, TEXHUYCCKUC Tpe60BaHI/IH,




