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Hpenucaosue

1 PABPABOTAH OrtkpsiTeiM akimoHepHBIM 001mecTBoM OAO «CBeputoBCKuil 3aBo TpaHC(HOPMATOPOB
TOKa»

BHECEH T'occrangaprom Poccun
2 TIPUHAT MexrocynapctBeHHBIM COBETOM IO CTaHAAPTHU3ALUH, METPOJIOTHH W CepPTU(UKAIIUH

(nporokoi Ne 20 ot 1 Hos1Ops 2001 T.)
3a NpUHATHE IPOrOIOCOBAIH:

HaunmenoBanne rocynapcraa HanMeHoBaHME HAIIMOHAIBEHOTO OPraHa 110
CTaHAAPTU3ALNU
Asep0Oaiimkanckas PecryOnrka Asroccranmapt
Pecnybnnka ApmeHust Apwmroccranaapt
Pecnry6nuka benapycs T'occranpapt benapycu
Pecny6nuka ['py3us I'py3crannapr
Pecnyonuka Kazaxcran Toccrannapt Pecriyonuku Kazaxcran
Keipreizckas Pecryomika Ksipreizcrangapr
Pecniy6nmka Mommosa MoungoBactangapt
Poccuiickas denepanus T'occrangapt Poccun
PecnyOnuka TamkukucTan Tamxukcranaapt
Typkmenucran I'naBroccmyx6a «TypkmeHCTaHAAPTIAPHD)
Pecny6nnka Y36exucran VY3roccranmapT
Ykpauna T'occranpapt Ykpaussl

3 Hacrosiuuii cTaHZapT COOTBETCTBYET TpeOOBaHUSIM MexayHaponHoro cranmapra MOK 44-1:1996
«M3mepurenbHble TpanchopmaTopsl. Yacts 1. Tpanchopmarops! Toka»

4 TlocranoBienuneMm ['ocymapcTBenHoro kommtTeTa Poccuiickoit ®enmepanuy 1O CcTaHAApPTHU3AMUH U
Metrposoruu ot 13 mapta 2002 1. Ne 92-ct mexrocynapctBennbiii crannapt ['OCT 7746—2001 BBeneH B
JieficTBHE HEMOCPEACTBEHHO B KauecTBE I'OCYIapCTBEHHOro cra”japra Poccuiickoil ®enepauuu ¢ 1 sHBaps
2003 r.

5 B3AMEH I'OCT 7746-89

1 O6s1acTs NIpUMeHeHUs!

Hacrosmmii crangapT pacnpocTpaHseTcs Ha 3JI€KTPOMarHuTHblE TpaHChOpMaTopbl Toka (mamee —
TpaHcopMaTopsl) Ha HOMHHAIIBHOE HanpspkeHue oT 0,66 no 750 kB BKIIOUNTENBHO, NpeHA3HAYCHHBIE IS
nepeiaun CUrHajla H3MepUTeNbHON nH(popManuy nprudopaM N3MEepeHus, 3alUThl, aBTOMAaTHKH, CUTHAJIU3auT
U YIIPaBICHUS B NEKTPUICCKHX METIIX MEPEeMEHHOT0 Toka gacToTor 50 mmu 60 '



JlononHuTenbHble TPeOOBaHMS K OTAEIBHBIM BHIaM TPAaHC(QOPMATOPOB B CBA3M CO CHEUUPHUKOH HX
KOHCTPYKIIMM WJIM Ha3HayeHWs (HampuMmep Julsl KacKaJHbIX TpaHC(OpMaTopoB, TpaHCHOPMATOPOB,
NpeAHa3HAYCHHBIX I pabOThl ¢ HOPMHUPOBAHHONW TOYHOCTHIO B NEPEXOJHBIX PEXHMMax, JUIS YCTAaHOBKH B
KOMIUIEKTHBIX pacrpeenurenbHbix yerpoiictBax (KPY), modasno sxpaHHpOBaHHBIX TOKOMPOBOJAAX) CIEIyET
YCTaHABJIMBATh B CTaHAAPTaX, TEXHUUYECKUX YCIOBHUAX, TOTOBOPAX MM KOHTPAKTax (Jlanee — cTaHAapTax) Ha
TpaHc(opMaTOpsl KOHKPETHBIX THUIIOB.

CraHgapT HE paclpocTpaHseTcsi Ha TpaHC(hOpPMAaTOphl JIabopaTOpHBIE, HYJEBOH IOCIEIOBATEIHHOCTH,
CYMMHPYIOIINE, OIOKUPYIONINE, HACHIIIAIOIIHECS.

2 HopMaTuBHBIE CCHLIKH

B Hacrosimem crangapTe MCIoIb30BaHbl CCHUIKM Ha CIIEYIOIINE CTaHapThl:

I'OCT 2.601—95 Exgunas cucteMa KOHCTPYKTOPCKOM TOKYMEHTAIINH. DKCIDTyaTalllOHHBIE JOKYMEHTHI

I'OCT 8.217—87 T'ocymapcTBeHHas cucTeMa o0ecTiedeHus eqUHCTBA n3Mepenuil. TpancdopmaTops! Toka.
MeroyKa NOBEpKU

I'OCT 12.2.007.0—75 Cucrema cTaHgapToB O6e30macHOCTH TpyAa. M3menus snekrporexandeckue. Oomue
TpeboBaHMs 6€30MaCHOCTH

I'OCT 12.2.007.3—75 Cucrtema ctaHaapToB 0€30IaCHOCTH TPyAa. DJIEKTPOTEXHHUUECKHE yCTPOHCTBA Ha
Hanpspkenue cebiiie 1000 B. TpeGoBanus 6e3omnacHocT!

I'OCT 12.3.019—80 Cucrema crangapToB Oe30macHOCTH TpyAa. VIcnbITaHusS 1 M3MEpEHHs AIIEKTPHUYECKHUE.
O6ue TpeboBaHUs 6€30IaCHOCTH

I'OCT 15.001—88") Cucrema pa3paGoTKM M IOCTAHOBKM MPOAYKIMH HAa HPOM3BOACTBO. IIpomyKims
MPOM3BO/ICTBEHHO-TEXHUUECKOTO Ha3HAYCHUS

"B Poccuiickoii ®enepanuu peiicteyer 'OCT P 15.201—2000.

I'OCT 15.309—98 Cucrema pa3paOOTKH W IOCTAHOBKM MNPOJYKIMH Ha MPOM3BOJACTBO. VcmblTaHus
MIPHEMKa BBIITyCKaeMoi mpoaykuni. OCHOBHBIE TTOJIOKEHUS

I'OCT 27.003—90 Hanexunocte B TexHuke. CoctaB M o0mue mpaBwia 3agaHus TpeOOBaHUI IO
HaJIe)KHOCTH

I'OCT 403—73 Amnmnapatsl 21ekTpuueckue Ha HampsbkeHue go 1000 B. [lomyctumsle Temmeparypbl
HarpeBa yacTel amnmapaToB

I'OCT 1516.1—76 3OmnekrpoobopynoBaHne IEPEeMEHHOrO0 TOKa Ha HampsbkeHus oT 3 mo 500 kB.
TpeOoBanust K AJIEKTPUUECKOI MPOUYHOCTH HU30JISALUH

I'OCT 1516.2—97 DnexktpooOopyI0BaHUE U ICKTPOYCTAHOBKU IMEPEMEHHOIO TOKA Ha HampspkeHue 3 kB
u BoIe. O0mye METOAbI UCTIBITAHUN 3JIEKTPHIECKOW TIPOYHOCTH H30JISILIAN

I'OCT 1516.3—96 D3OnekrpoobopynoBaHne IEPEeMEHHOIO TOKa Ha HampsbkeHus oTr 1 mo 750 kB.
TpeOoBaHust K AIEKTPUUECKON MPOUHOCTH U3OJISLIUH

T'OCT 2933—93") Anmapats! deKTpHUecKie HI3KOBOIbTHBIE. MeTO/IbI HCIIBITAHMIT

"B Poccuiickoii Oenepanuu peiicteyer 'OCT 2933—383.

I'OCT 3484.1—88 TpancdopmaTops! crutoBbie. METOIBI 3JICKTPOMAarHUTHBIX HCIBITAHUN

I'OCT 3484.5—88 TpancdopmaTtopsl cuioBble. VcbITaHns 6akoB Ha TePMETHIHOCTD

I'OCT 6581—75 Matepuaiisl 21eKTPOU30IAIIMOHHBIC XUAKHE. MeTOIbI 3IeKTPHYECKUX UCTIBITAHNH

I'OCT 8024—90 Amnmapatel M 3JIEKTPOTEXHUYECKHE YCTPOICTBa NEPEeMEHHOTO TOKa Ha HampsDKEHHeE
ceeire 1000 B. Hopma HarpeBa npu pogoJKATEILHOM PeXXUMe paboThl M METO/IbI UCTIBITaHUH

I'OCT 9920—89 (MK 694—80, MOK 815—86) DneKTpoycTaHOBKH IIEPEMEHHOTO TOKA Ha HaNpsDKEHUE
ot 3 mo 750 xB. /lyinHa myTH yTe4KH BHEIIHEH H30JISIIHN

I'OCT 10434—82 CoenuHeHus KOHTakTHble anekrpuueckue. Kiaccupukanms. OOmpe TexXHUYECKUE
TpeOOBaHUS

I'OCT 13109—97 Onexrpudeckas dHeprus. COBMECTUMOCTb TEXHHUYECKUX CPEJCTB IEKTPOMArHUTHAs.
Hopwmsl kadecTBa 3MEKTPHUECKOI SHEPTUH B CHCTEMaxX 3JIEKTPOCHAOKEHHUS 00IIEro Ha3HAUCHHUS

I'OCT 14192—96 MapkupoBKa rpy30B

I'OCT 15150—69 MamuHel, npuOOpsl U Apyrue TEeXHHYECKUE H3/enusl. VIcronHeHust s pa3inyHbIX
KJIMMaTH4YeCKUX paiioHOB. Kareropum, ycioBuSl SKCIUTyaTallMM, XPaHEHUS W TPAHCIIOPTHPOBAHHMSA B YacTH
BO3ICHCTBUS KIMMATHIECKIX (PaKTOPOB BHEIIHEH cpeIb

I'OCT 15543.1—89 MWznenus osnekrporexHudeckue. OOmue TpeOOBaHHS B YaCTH CTOHMKOCTH K
KJIMMAaTUYE€CKUM BHEITHUM BO3JEHCTBYIOIIUM (haKTOpam



I'OCT 15963—79 W3pmenus 3NEKTPOTECXHUYECKUE JMJIsi PAHOHOB C TPONMUYECKAM KiumaroMm. OOmue
TEXHHYECKHE TPEOOBAHMS M METO/IbI UCTIBITAaHUH

I'OCT 16504—81 Cucrema rocynapCTBEHHBIX HCIBITAHUN MPOAYKIHH. VICTIBITaHUS U KOHTPOJIb KadecTBa
npoxykuur. OCHOBHBIE TEPMUHBI U OIPE/IEIICHHS

I'OCT 16962.1—89 (MDK 68-2-1—74) Wznenust sneKkTpoTeXHUYECKHe. METOAbl HCIBITAHUNA Ha
YCTOWYHMBOCTH K KIIMMaTHYECKUM BHEITHIM BO3JICHCTBYIOINM (pakTopam

T'OCT 16962.2—90 13znenus 3neKTpoTeXHUYECKUE. MeTOoAbl UCIIBITAHUN Ha CTOMKOCTh K MEXAHUYECKUM
BHEIITHUM BO3JICHCTBYIOIIUM (haKTOpam

I'OCT 17516.1—90 W3penus osnexTporexHuyeckue. OOmme TpeOOBaHMS B 4YacTH CTOMKOCTH K
MEXaHWYEeCKUM BHEITHUM BO3JEHCTBYIOIUM (haKTOpam

I'OCT 18425—73 Tapa TpaHCrIOpTHAs HAaNlOJIHEHHAs. MeTo/] NCTIBITaHNs Ha yap NP CBOOOIHOM MaJICHUH

TI'OCT 18685—73 TpaucdopmaTopsl TOKa 1 HanpspKeHUs. TepMUHBI M OIpeieTICHUS

TI'OCT 19880—74 Dnextporexanka. OCHOBHBIC OHATHA. TEPMHUHBI U OTIPEICIEHUS

T'OCT 20074—83 DaekTpooOOpyAOBaHHE U SJICKTPOYCTAHOBKH. METOH U3MEpEHHUS XapaKTEPUCTHK
YaCTHYHBIX Pa3psIoB

T'OCT 20690—75 DmexrpoobopyaoBaHHe IMEepeMeHHOTO Toka Ha HampspbkeHune 750 kB. Tpebosanms x
JIEKTPUYECKON NPOYHOCTH U3OILILUU

I'OCT 21130—75 MWszpgenus 5>IeKTPOTEXHUUECKHE. 3aXHMbl 3a3eMJISIIONIME W 3HAKU 3a3eMIICHUSI.
Konerpykuus u pazMepsl

T'OCT 21242—75 BwBOgBl KOHTAKTHBIC JIIEKTPOTEXHHUYSCKUX YCTPOWCTB IUIOCKHE W INTHIPEBBHIC.
OCHOBHBIE pa3MepHI

I'OCT 23216—78 U3genust SneKTpOTEXHUYECKHE. XpaHEHHE, TPaHCIOPTUPOBAaHHE, BpEMEHHAs
MIPOTHBOKOPPO3NOHHAS 3aINTa, yIIakoBKa. O0mye TpeOOBaHMs M METO/IbI UCTIBITAaHUH

PMI" 29—99 T'ocynapcTtBeHHas cucteMa OOecHedeHHs eAnHCTBA M3MepeHuil. Merponorus. OcHOBHBIE
TEPMHHBI U OTIPEICIICHUS

3 Onpenenenust

TepMmuHBI, IPUMEHSIEMbIE B HACTOSIIIEM CTaHAApPTE, U COOTBETCTBYIOLIUE UM ompeaeneHuss — no PMI™ 29,
T'OCT 16504, TOCT 18685, T'OCT 19880, a Taxke cieayromme:

3.1 HoMuHANBHBIH KkO03QuIUeHT OGe3omacHOocTH MNpHGOpoB: OTHOLIEHHE HOMHHAIBHOTO TOKa
0e30MacHOCTH MPUOOPOB K HOMUHAIIFHOMY IIEPBHYHOMY TOKY TpaHC(opmaropa.

3.2 HOMMHAJBHBIA TOK 0€30MaCHOCTH NPuOOpPoB: MUHUMaIbHOE 3HAYCHHE TIEPBUYHOTO TOKa
TpaHchopMaTopa, MPH KOTOPOM IOJHAS MOTPEIIHOCTh cocTaBiseT He MeHee 10 % mpu HOMHUHAIBLHOU
BTOPUYHOI Harpys3Ke.

3.3 ucnbiTaHMe MUl yTBep:KIeHHs] THNAa: By rocynapcTBEHHOTO METPOJIOTHYECKOT0 KOHTPOJIS BHOBB
pazpaboranHoro tpaHcgopmaropa, MpOBOAUMOIO B LIEISIX 00ECIEYEHUs €MHCTBA U3MEPEHUI, YTBEPKICHUS
THNa TpaHchopMaTopa U 3aHECEHUsI ero B ['0Cy1apcTBEHHBIN peecTp CPEACTB U3MEPCHHIA.

3.4 ucnpiTaHMe Ha COOTBETCTBHE YTBep:KIEHHOMY THMNMY: Bua rocynapcTBEHHOTO METPOJIOTHYECKOTO
KOHTPOJIA, TPOBOAMMOIO NEPHUOJIUICCKHU B LEJIAX ONPEACTICHUA COOTBETCTBUA BBLIITYCKAEMbBIX U3 MMPOU3BOACTBA
TpaHc(hOPMATOPOB YTBEPKACHHOMY THUITY.

3.5 nomyckaemasi o0jacTb morpemHocteii: O0macTp, 3a Tpenesnsl KOTOPOH HE IOJDKHBI BBIXOIHTH
MOTPENIHOCTH TpaHCPopMarTopa.

4 Knaccupuxanus

4.1 TpaHcdopMaTOPHI ITOIPA3ALCIIAIOT 110 CIICAYIOIIAM OCHOBHBIM ITPU3HAKAM:

4.1.1 o poxy ycTaHOBKH (KaTETOPHH pa3MELICHHS U KIuMaTHdeckoMy ucnoirenuio) mo 'OCT 15150.

[Tpu pa3mereHnu TpaHcHOPMATOPOB BHYTPU ODOJOYEK KOMIUIEKTHBIX H3JICIMN KaTEropHH pa3MellieHUs
JIOJDKHBI COOTBETCTBOBATH YKa3aHHBIM B Tabiue 1.

Tabmmma 1 — Kareropunm pasMemneHnsi TpaHC(GOPMATOPOB, YCTAaHOBJICHHBIX BHYTPH 000JI0YEK
KOMIUIEKTHBIX U3/IEIUI

XapaKTepuCTHKA CPebl BHYTPU 000JIOUKH Kateropus pazmenieHns: KOMIIIEKTHOTO
m3penus no 'OCT 15150
1 2 3 4 5
1 T'a3oBast cpena, U30JIMPOBAHHAS OT HAPYXKHOIO — — 4 _ —
BO3/lyXa, WM XKHUJKasl Cpeaa
2 Ta3oBas cpema, HE H30JUPOBaHHAs OT 2 2 umm 2.1 3 4 Summ 5.1
Hapy»XHOT'O BO3JlyXa




4.1.2 Tlo npyHLMITY KOHCTPYKIUU: OIOPHBIE, IPOXOIHbIE, ITUHHBIE, BCTPOEHHBIE, Pa3bEMHEIE.

Jormyckaercsi codeTaHne B KOHCTPYKIHH TpaHc(opMaTopa HECKONBKUX IMEPEUYHCICHHBIX MPU3HAKOB, a
TaKXe CIEeNHaIbHOe KOHCTPYKTHBHOE HCIIOJTHEHNUE.

4.1.3 Tlo BuAY U30JISALHUU: C JIUTOW H3OJSIIHEH, ¢ (paphOpOBOI MOKPHIINIKOHN, B INIACTMACCOBOM KOpIIyCe, C
TBepIoi m3oysnueit (kpome (HappopoBoil W NHUTOM) WIK C IMOJIUMEPHOW MOKPHIINIKON, MACIIOHAIOTHCHHEBIC,
Ta30HANIOJTHCHHBIC.

4.1.4 Tlo yncny cryneneit Tpanc(hopMaIiu: OTHOCTYTIEHYATHIe, KACKaIHBIE.

4.1.5 Tlo umciay BTOPUYHBIX OOMOTOK: C OJHOM BTOPUYHONH OOMOTKOM, C HECKOJILKUMH BTOPUYHBIMHU
00MOTKaMH.

4.1.6 Tlo Ha3HAYCHMIO BTOPHYHBIX OOMOTOK: JUIS M3MEPEHHS M ydeTa, JUISl 3alldThl
3aIUTHI, U1 Pa0OTHl ¢ HOPMHUPOBAHHON TOYHOCTBHIO B IEPEXOAHBIX PEKIMAX.

), JUIL UBMEPEHUA U

1
) 3[[801) U fajgee noJ CJIOBOM «3alfuTa» MnoApasyMeBacTCA 3aliuTa, aBTOMAaTHKa, YIIPaBJICHUEC U CUT'HAJIU3allns.

4.1.7 Tlo uucny ko3bduuuentoB TpaHchopmamuu: ¢ oaHuUM Koddduimentom TtpaHcopmanuu, ¢
HECKOJIbKUMH K03 dunnenTaMu TpaHchopMaluu, oTy4aeMbIMU ITyTEM H3MEHEHUS YUciia BUTKOB IEPBUYHOM
uiK (1) BTOPUYHON OOMOTKH, a TaKKe MyTeM MPUMEHEHHS HECKOJNBKHX BTOPUYHBIX OOMOTOK C Pa3UYHBIMU
YHCJIaMH BUTKOB, COOTBETCTBYIOIIUX Pa3JIMYHBIM 3HAUYCHUSIM HOMHUHAJIBHOTO BTOPHYHOTO TOKA.

4.1.8 Ilpuznaku o 4.1.2,4.1.3, 4.1.4, 4.1.6 u ux 0603HaUEHN IPUBEIEHBI B Ta0mnax 2 — 4.

Tabiuma 2

KoHcTpyKTHBHOE HCTIONIHEHUE TpaHcdopmaTopa YcnoBHOE 0003HaUCHNE

OmnopHsbIit (0]
[IpoxoaHoit I1
IuHHBIM |
Bcerpoennsiit B
Pa3bemHbIil P

OmHOCTYIeHYAThIN -

Kackagnsrit

=

Tabmuma 3

Bun uzonsanuun VYcmoBHOE 0003HaYEHNE
C dapdopoBoii MOKPHIIITKOM
C TBepaOH M BO3AYIIHOMN M30JISIIKEH, C TIOJTMMEPHOH MOKPHIIIKOI
MacnoHanoJjiHeHHbIE
l'azonanonHeHHbIe
Jluras
B miiactmaccoBoM Kopmyce

= =

Tabnumna 4

Hasnauenue BropnyHoii 0OMOTKH TpaHCc(opMmaTopa YcnoBHOE 0003HaUCHNE
Jig u3mepenuii u ydera YKa3bIBalOT KJIACC TOUHOCTH
Jnst 3ammTel To xe
Jl1st u3MepeHuii 1 3aluThl »

5 OcHoBHBIE TapaMeTPbI

5.1 HomuHaneHbIe apamMeTpbl TpaHcdopmaropa:

a) HOMHHAJIBHOE HanpspkeHne Tpancopmartopa Uy, (KpOME BCTPOSHHBIX TpaHC()OPMATOPOB);

0) HOMUHAJIBHBIN TEPBUYHBIA TOK TPAHCHOPMATOPA 450y

B) HOMUHAJIbHBIA BTOPUYHBIN TOK TpaHchopmaropa Loy

T') HOMHHJIBHBIH K0adurmeHT TpanchopmaTopauu TpaHchopMaTopa 7y, ONPeNesieMbli 0 popMyIie



n — IlHOM (1)

HOM
I 2HOM

1) HOMHHAJIbHAsI BTOPUYHAS HATPY3Ka Spyoy € K03 uItmerTom MomHuocTH cos ¢y = 1 mmu cos ¢ == 0,8 —
|S210m (HOIyCKaETCsl 0003HAYCHHE BTOPUIHOM HATPY3KH Loyon);

€) Kkiacc TouHocTH TpaHchopmaTopa (mias TpanchopMaTopa ¢ OJHOH BTOPUYHOH OOMOTKOW) WIIH
BTOPUYHBIX 00MOTOK (111 TpaHcopMaTopa ¢ HECKOIBKUMHU BTOPHYHBIMUA OOMOTKaMHU);

) HOMHHAJIbHAS TIpe/ieNIbHAsA KPAaTHOCTh BTOPUYHONH OOMOTKH, NPEJHA3HAYCHHON IS 3aIINTHI, Koy

W) HOMHHAJIBHBIH Kod(duimeHT Oe3omacHOCTH HMPUOOPOB BTOPHYHON OOMOTKH, HpeAHA3HAYCHHOMH st
n3MepeHust, -Kgons

K) HOMHHAJIbHAs 4aCTOTA HANPSDKEHUS CETH fioy, PaBHas 50 wimu 60 ['n. KauecTBo HampspkeHUst ceTH — T10
TI'OCT 13109.

5.2 3HaueHUS OCHOBHBIX MTApaMETPOB CIIeIyeT BRIOMPATh U3 IPUBEICHHBIX B Ta0mHIE 5.

Tab6muna 5
HaumenoBanne mapamerpa 3HaveHue
1 Homunansnoe Hanpspkenue|0,66; 3; 6; 10; 15; 20; 24; 27; 35; 110; 150; 220; 330;
tparchopmaTopa Uy, KB 500; 750
2 Hawmbonpiee pabouee HanpspkeHue, KB Jst HomuHaneHOTO HanpspkeHus 0,66 kB — 0,72; ans

3 kB u Beime — mo 'OCT 1516.3

3 HomunanbubIi MEePBUYHBII Tok(1; 5; 10; 15; 20; 30; 40; 50; 75; 80; 100; 150; 200; 300;
TparchopMaTopa [yon, 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 HoMHHAaNbHBIA BTOPUYHBIA TOK Doy, A 1;2;5

5 HanGonpimmit pabo4nii nepBUYHBIA TOK /jyp,|CM. Tabnuiy 10
A
6 HomuHanbHasi BTOpUyHas Harpyska Soroy cf1; 2; 2,5
K03 PHUINEHTOM MOIIHOCTHU cOs ¢, = 1 B-A

7 HomuHanpHasi BTOpUYHas Harpyska Sy €[3; 5; 10; 15; 20; 25; 30; 50; 60; 75; 100
WH/{yKTUBHO-aKTHBHBIM k03 durreHTOM
MOIIIHOCTH c0S (, =0,8 B-A"

8 Kiacc TouHOoCcTH TpaHcopmaropa wu|0,1;0,2; 0,28%0,5; 0,58% 1; 3; 5; 10%; 5P; 10P
BTOPUYHOW OOMOTKH: U1 M3MEPEHHUIA U y4eTa
JUTSI 3QIUTHI

9 HomuHanbHas upenenbHas —KkpaTHOcTh|OT 5 10 30*
BTOPUYHBIX OOMOTOK JUIS 3aIIUTHI Koy

10 HomunanbHe1i koo dunmeHT|YcraHaBIMBalOT B CTaHAapTax Ha TpaHC(HOPMATOPHI
6e3omacHoCTH TPHOOPOB Koy, BTOPHUHBIX|KOHKPETHBIX  THMOB. He  ycraHaBmmBaroT Ui
0OMOTOK TSI U3MEPEHUH BTOPUYHBIX OOMOTOK ISl ©3MEPEHHUH H 3aIINUTHI

Y CootBeTCTRYIONITIE 3HAUCHIS HOMUHATBHOR BTOPUUHOMA HAPY3KH Zayoy, OM, OIPECISIOT IO GOPMYJIE

S
— [%HOM (2)

2HOM

ZZHOM



2) Knaccer Tounoctu 0,2S u 0,5S momyckaroTcss MO COTJIACOBAHMIO MEXIY H3TOTOBHTEIEM H IOTpeOUTENEM
TpaHCPOPMATOPOB, MPEAHA3HAUCHHBIX JUII KOMMEPUYECKOTO yUeTa JIIEKTPOIHEPTUH.
TobKo U BCTPOEGHHBIX TPAaHC(HOPMATOPOB ¢ HOMUHAIBEHBIM EPBUYHBIM TOKOM 110 100 A.
Y TIo TpeOOBaHHIO TIOTPEOUTENST B CTAHAAPTAX HA TPAHCHOPMATOPHI KOHKPETHBIX THIIOB JOIYCKACTCS YCTAHABIUBATH
JIpyrue 3Ha4YeHHUs.

5.3 YcnoBHoe o603HaueHue Tpancdopmaropa

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

Kiumarnyeckoe WCIONHEHUE M KaTeropus
pasmemenus no 'OCT 15150
HomuHnaneHelif  BTOpHYHBIM TOK, A (TpH
HaJIMYUM Y TpaHcopMaTopa HECKOJIBKUX
BTOPHYHBIX TOKOB YKa3bIBAIOT BCE 3HAYCHHS
gepes3 THpe)
HomunaneHelid mepBuyHBI TOK, A (mpm
HalM4UM Yy TpaHcpopMaTopa HECKOJIBKUX
MEPBUYHBIX TOKOB YKa3bIBAIOT BCE 3HAYCHMS
gepe3 THPE)
Knacc  Tounoctn  (mpm  Hamuuum y
TpaHcopMaTopa HECKOJIBKHX BTOPUYHBIX
00MOTOK YKa3bIBalOT KJIacC TOYHOCTH KaXKIOH
U3 HUX B BUJIE APOOH)
KoOHCTpYKTHBHBIN BapHaHT UCIIOJIHEHUS, €CIIU
WX HECKOJbKO (apaOCkue WM pHUMCKHE
o)
Kateropuss B 3aBHCHMOCTH OT JUIMHBI IyTH
yreuku BHemHed wm3onsanuu mo I'OCT 9920
(Tompko mns TpaHCHOPMATOPOB KAaTErOpUH
pasmerneHus 1)
HomuHuansHoe HanpsikeHue, kB
M  (TOompKO  ANA  MOJAEPHHU3UPOBAHHBIX
H3]ICIIHIA)
O06o03Ha4yenue 1o Tadune 3
O06o3Hauyenue 1o Tabnauue 2
O6o3HaueHue TpanchopmaTopa

ITpumeuanus

1 BykBeHHas 4YacTh YCJIOBHOTO OOO3HAuYeHUsl IPEJCTaBISIET CEPHIO; COBOKYIIHOCTh OYyKBEHHOTO OOO3HAYCHUS,
3HAQUEHUS] HOMHHAIBHOTO HANpsDKEHMs, KaTerOpUH BHEINIHEH H30JSIIMHM 10 JUIMHE MYTH YTEYKd M KOHCTPYKTHBHOTIO
BapHaHTa UCIOJIHEHNs — THII; IPUBEJCHHOE BhIIIe 0003HAUCHHUE B 1IEJIOM — TUIIOMCIOJIHEHHE TpaHchopmaTopa.

2 JI1s BCTpOEHHBIX TPaHC(HOPMATOPOB JIOMYCKaeTCs IPHUMEHEHHE YIIPOIEHHOTO YCIOBHOTO 0003HAUCHNSI.

3 B cranmaprax Ha TpaHC()OPMATOPEI KOHKPETHBIX TUIIOB JIOMYyCKaeTcs B OYKBEHHYIO 4acTh BBOAUTH JOTOJHATEIbHBIE
OyKBBI, HCKIIOYaTh WM 3aMEHATh OTAENbHbIE OykBBl (kpome T) mias o0o3HaueHHs OCOOSHHOCTEH KOHKPETHOTO
TpaHchopmaTopa.

ITpumep ycrnoBHOro 0003HAUYEHUS OIOPHOro TpaHC(opMaTopa TOKA C JIUTOH M30JSILUEN Ha HOMHHAIBHOE
HanpspkeHne 35 kB, xateropuu Il mo nyvHe mMyTH yTEYKHM BHEMIHEH M30JIALUH, C BTOPUYHBIMH OOMOTKaMHU
kmaccoB touHoctd 0,5 (omma) m 10P (Tpm), Ha HOMHHANBHBIH TepBHYHBIN TOK 2000 A, HOMHUHAIBHBINA
BTOPUYHBIN TOK 1 A, KIIMMaTHIECKOTO UCHIOTHEHUS Y, KaTeTOPUH pa3MeneHns 1:

TOJI-35 - 1I- 0,5/10P/10P/10P - 2000/1V1
6 Texuuueckue TpedOBaHUSA
6.1 TpancdhopmaTopsl ClIeAyeT U3rOTABINBATh B COOTBETCTBHH C TPSOOBAHUSIMH HACTOSIIETO CTaHIApTa U
CTaHAapTOB Ha TpaHC(HOPMATOPHl KOHKPETHBIX THIIOB 10 paboyMM dYepTekaM, YTBEPKACHHBIM B

YCTaHOBJIEHHOM TIOPSIIIKE.
[lepeueHb AOMONHUTENBHBIX CIPABOYHBIX MAAHHBIX U1 TPaHCHOPMATOPOB, KOTOPHIE MO TPEOOBAHHIO



3aKa34uuKa CJICAYCT MPUBOJAUTEL B I/IH(i)OpMaLIl/IOHH])lX Marepuaiax, yKkasaH B IPpHUJIOKCHU N A.

6.2 O6uIue TpedGoBaHMA

6.2.1 TpancdopmaTops cieayeT H3roTaBIuBarh B kimmMarndeckux ucrnomHeHnsx mo F'OCT 15150 u TOCT
15543.1. Kareropun pazmemenuss — mo [OCT 15150.

s tpancopmaropor kareropum pasmenicaus 4 mo ['OCT 15150 kiumaTuyeckoe MCIIOIHCHHE U
kareropus — YXJI4 unmu O4.

TpeOoBaHMs B 4acTH CTOWKOCTH K KJIMMAaTHYECKHM BHEIIHMM Bo3aeHcTByIomuM (akropam — 1o I'OCT
15543.1.

6.2.2 TpaucdopmaTopsl TOKHBI OBITH MPEAHA3HAYCHBI 111 paboThl Ha BeicoTe A0 1000 M Hax ypoBHEM
MOpsl, 32 UCKJIIOYEHHEM TPaHC(POpPMATOpOB Ha HOMHHaNbHOE HanpspkeHue 750 kB, KoTOpble JOKHBI OBITH
npeAHa3HayeHsl i paboTsl Ha BeicoTe 10 500 M. Jlommyckaercst IO COTIacoBaHUIO MEXIy HMOTpeOuTeneM U
M3TOTOBHTENEM BBHIITyCKATh TPAHC(HOPMATOPHI UTsT paboThI Ha BIicoTe cBhImre 1000 M.

6.2.3 YcroitunBocTh TpaHC(HOPMATOPOB K BO3ACHCTBHIO MEXaHHYECKUX (PAKTOPOB BHEINHEH cpeabl — IO
I'OCT 17516.1. I'pynny mexanundeckoro ucnonnenus mo 'OCT 17516.1 ycranaBnuBaloT B CTaHAapTax Ha
TpaHC(OPMATOPbl KOHKPETHBIX THIIOB.

TpanchopmaTopbl KaTeropuu pasMenieHust | JODKHBI OBITh PACCUMTAHBI HA CyMMapHYI0 MEXaHHYECKYIO
Harpy3Ky oT BeTpa ckopocTbio 40 m/c, rosojiesa ¢ TOJNIMHOM CTeHKH Jibaa 20 MM M OT TSDKEHHS IPOBOJIOB HE
MeHee:

500 H (50 krc) — mist TpaHcopmMaTopoB Ha HOMHHAIBHOE HaNpsDKEHHE /10 35 KB BKIIIOYHUTENBHO;

1000 H (100 krc) — ms TparcopMaToOpoB Ha HOMHHANBHOE Hanpspkerne 110 — 220 xB;

1500 H (150 krc) — anst tpancdopmatopoB Ha HOMHHANBHOE HanpspkeHue 330 kB u Bbile.

IIp¥ 5TOM 3HAUCHUS HCIIBITATENBHBIX CTATHYECKUX HATPY30K JOJIKHBI COCTABIAT):

1250 H (125 krc) — ans tparcopMaTOpoB Ha HOMHHAIBHOE HANPsDKEHUE 10 35 KB BKIIIOYUTEIIHHO;

2000 H (200 xrc) — ans TpancgopMaTopoB Ha HOMHHAIbHOE Hanmpspkerne 110 — 220 kB;

2500 H (250 krc) — ass TparcopMaTopoB Ha HOMHHATBHOE Hanpspkenue 330 kB u Brie.

Y 3HauyeHMs MCHBITATCTBHBIX CTATHUECKMX HArpy30K YKa3aHbl JUIs TPAaHC(OPMATOPOB, TEXHMUECKOS 3aJaHHE HA
KoTopsele yTBepxkaeHo nocie 01.01.2001.

3HaueHNWs HCMBITATEIbHBIX CTATHMYECKUX HArpy30K YYHMTHIBAIOT BO3HHUKAIOUIME OKCTPEMAJIbHbBIC
JMHAMHYECKME HAarpy3kd Ha KOHTaKTHBIX BBIBOJAX TpaHCopMaTopa, HalpHMEp MpPU TOKaX KOPOTKOTO
3aMBIKaHMs, HE TIPEBhIMIaoNe ooee 4eM B 1,4 pa3a uCTIBITaTENbHBIC CTATHYECKHE HATPy3KH.

6.2.4 Pabouee mosoxeHHE TPaHC(HOPMATOPOB B MPOCTPAHCTBE MOJDKHO OBITH YKA3aHO B CTaHAApTax Ha
TpaHC()OPMATOPbl KOHKPETHBIX THIIOB.

6.3 TpeGoBanus K U30JISILUMA

6.3.1 Uzonsuust nepBHYHOI 0OMOTKH (TIEpBUYHOM 1IeTH) TpaHC(HOPMATOPOB HA HOMUHAIBHBIE HANPSKEHHS
ot 3 mo 500 kB BrirounTensHO momkHA cooTBeTcTBOBaTh TpeboBanmsM ['OCT 1516.1 u TOCT 1516.3, a Ha
HoMmuHaNBbHOE Hanpspkenue 750 kB — tpeboanmsm ['OCT 1516.3 u TOCT 20690.

K wzomsiumu mnepBu4HOW OOMOTKM (TMEPBUYHOW IIEMM) MACJIOHAINOJIHEHHBIX TPaHC(POPMATOPOB Ha
HOMHUHaNbHOE HampsbkeHue 330 kB M BbIlIE TO COTJIACOBaHMIO MEXIYy HOTpEOUTENEM M H3TOTOBHTENEM
JIOIYCKaeTCsl TIpeabsBICHNE TPeOOBaHMII 10 BO3AECHCTBHIO CPE3aHHOIO TPO30BOIO M MHOTOKPATHBIX
CPE3aHHBIX UMITYJILCOB.

W3omsnus nepBUYHON 0OMOTKH (IIEPBUYHOM IenH) TpaHc(HopMaTOpOB Ha HOMUHAIBHOE Hanpspkenue 0,66
KB nomxHa BeIIepKHUBATh BO3AECHCTBHE UCTIBITaTENbHOrO HanpshkeHus 3 kB vactotoit 50 ' B Teuenue | MuH.

JononHutenbHble TpeOOBaHUS K M30JSILUHM TPaHC(HOPMATOPOB KaTEropuil pa3MenieHust 2 U 5, HMEIOLINX
COOCTBEHHYIO NEPBUYHYIO OOMOTKY, OTpeiensieMble KOHICHCAIMel BiIarn (BBIMAaJCHUEM POCHI), U ITMHA MYTH
YTEUKH BHEUIHEH N30SI JIOJKHBI OBITh yKa3aHbl B CTAHJAPTAX HA TPAHC(HOPMATOPBI KOHKPETHBIX THIIOB.

6.3.2 Jlna tpancdopmaropoB kareropuu pasmerneHuss 1 mo 'OCT 15150 mivHa myTH yTEYKH BHEUTHEH
nzossimu 1o 'OCT 9920 nomkHa OBITH YCTaHOBJICHA B CTaHAApTaX Ha TpaHC(HOPMATOPH KOHKPETHBIX THUIIOB.

6.3.3 MexXIyceKIMOHHasT W30JSIIUS CeKIMH TEPBUYHBIX W BTOPHYHBIX OOMOTOK, IpEIHA3HAYEHHBIX UIA
U3MeHeHHs1 Kod(duuueHTta TpaHchopManuy TpaHCPOPMATOPOB, NODKHA BBIACPKMBATh B TeueHHWE | MuH
BO3JIEHCTBUE UCTIHITATENILHOTO HanpshkeHus 3 kB vactoroit 50 I'm.

6.3.4 M3omsanust BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB OTHOCHTENHHO 3a3€MJICHHBIX 4YacTed, a JuIsd
TpaHC(OPMATOPOB C HECKOJIHKMMH BTOPHYHBIMH OOMOTKaMH TaK)K€ OTHOCHTENBHO JpYyr Apyra, IOJDKHA
BEIIEP)KUBATh B TeUeHHE | MUH BO3/IEHCTBHE UCTIBITaTEIFHOTO HampsbkeHus 3 kB gacroroit 50 I'm.

6.3.5 TazoBas wu30MALMS TNEPBUYHOW OOMOTKM TpaHCHOPMATOPOB, pabOTAOIMX NPU H30BITOYHOM
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JIaBJICHUM Trasa, AOJDKHA B TedeHue 15 MUH BBIAEPKUBATh BO3AEUCTBHE HANpPSKEHUA, paBHOro 1,1 , Ipu
M30BITOYHOM JABICHHUH ra3a, paBHOM HyIIO, rae Uy, — Haubonslee padodee HaNpsHKEHNUE.

6.3.6 YpoBeHb YaCTHYHBIX Pa3psi/I0B M30JALUHM NEPBUYHON OOMOTKM TpaHC(POPMATOPOB HAa HOMHUHAIBHOE
Hanpspkerne 3 KB u Breire yposHs m3oismun «a» o ['OCT 1516.3 momkeH cOOTBETCTBOBATh MPUBEICHHBIM B
Tabnure 6.

Tabmuma 6
Bun uzonsyu Hanpsoxenue usmepenust HomnyckaeMmblil ypoBenb, nKi
BymaxkHo-MacisiHast 10
T'azoBast’ U, 10
1,1 —=
V3
Teepnas 20

1 . . .
He pacmpoctpansieTrcs Ha TpanchOpMaTOpbl ¢ BO3AYUIHOW H30JSIIKEH, CBOOOTHO COOOLIAIOMICHCS C HAPYKHBIM
BO3/IyXOM.

TaHreHc yriia JUANEKTPUYECKHX IOTEPh KOHAEHCATOPHOW OyMaKHO-MAcisTHOW H30JALIUHM TEPBHYHOM

U
06MoTKH TpaHcdopMaTopoB mpu Temmeparype (25 + 10) °C U HAUPSHKEHUM —=- He JOJKEH IIPEBbIIIATH
0,5U,, U,

NG}
0,0035, a ero mpupoCT B AMaNa3oHe HAMPSIKEHUH OT T hi(s) % He AoJpkeH npesbimath 0,0003.

6.3.7 MexayBUTKOBas W30JAIUS OOMOTOK TpaHc(opMaTopa IODKHA BBIIEPKHBATh 0e3 mpobos min
MOBPEX/ICHNs B TeueHHe | MUH MHIYKTHPYEMOE B HUX HAIPsHKEHUE MPH ITPOTEKaHUHU IO MEPBUYHON OOMOTKE
TOKa, 3HAUYEHHE KOTOPOTO JIOJDKHO OBITh HOMUHAJBHBIM, €CIIM aMIUIUTY/A HarpsOKEHUS MEXIy BBIBOJAMH
Pa30MKHYTOH BTOPHYHOM OOMOTKH HE mpeBbiaeT 4,5 KB ninn MeHbpllle HOMMHAJIBHOTO; TIPH 3TOM aMILTUTY1a
HaNPSDKEHUS MEKAY BBIBOJAMHU PA30MKHYTOH BTOPHYHONH OOMOTKH JOIDKHA OBITH 4,5 KB.

6.3.8 TIpu HopManbHBIX KiauMatudeckuxX ycnoBusx mo 'OCT 15150 3navueHue cOMpPOTHBICHUS U30JSIIUN
00MOTOK TpaHC(OPMATOPOB JIOJDKHO OBITH HE MEHEe:

40 MOM — 7151 IEpBUYHBIX OOMOTOK TPaHC(HOPMATOPOB HAa HOMUHABHOE Hampspxenue 0,66 kB;

1000 MOM — n71s1 IepBUYHBIX 0OMOTOK TpaHC(POPMATOPOB Ha HOMUHATIBHBIE HAaNIpsDKeHUsT 3 — 35 kB;

3000 MOM — ms1s1 mepBUYHBIX 0OMOTOK TpaHCc(hOpPMAaTOPOB Ha HOMHHAIIBHBIE HanpsbkeHus 110 — 220 kB;

5000 MOM — 1 MepBUYHBIX OOMOTOK TpaHC(OpPMAaTOPOB Ha HOMHHaJbHbIE HanpspkeHus 330 kB wu
BEIIIIE;

20 MOM — st BTOpHYIHBIX 0OMOTOK TpaHC(OpMaTOpOB HA HOMUHAIBHOE HanpsokeHne 0,66 kB;

50 MOM — 7151 BTOPUYHBIX 0OMOTOK TpaHC(HOpMAaTOPOB Ha HOMHHAIBHBIC HANPsKEHU 3 KB U BIIIIC.

6.3.9 [ludnexTpuyeckue IOKa3aTely KadyecTBa Macila MacjOHAINOJHEHHBIX TpPaHC(OPMATOPOB JOJDKHBI
COOTBETCTBOBAThH YKa3aHHBIM B TabuuIe 7.

Tabnuma 7

ITokazaTenb kauecTBa Macia Homunansnoe [IpenenvHOE nOMycKkaemMoe 3HaYeHUE
HanpsDKEHUE ITOKa3aTeIs KaueCcTBa Macia
TpancopmaTopa, kB| s 3anuBKu B I10CJI€ 3aJIUBKHU B
TpaHchopmaTop | TpanchopMaTop

[IpobuBHoe HanpspkeHne no ['OCT
6581, kB, He McHee

Jo 15 Bxmrou. 30 25
Jo 35 Bkirou. 35 30
110 - 150 60 55
220 - 500 65 60
750 70 65

TaHreHc yria IudIeKTPUUECKUX TIOTEPh
npu 90 °C o 'OCT 6581, %, He Gonee Jlo 220 BkIrOU. 1,7 2,0
Cs. 220 0,5 0,7




6.4 MeTposioruueckne XapaKTepuCTHKH

6.4.1 Mertposnorudyeckre XapakTEepUCTHKH CJIEAyeT YCTaHaBIMBATh Ui CICAYIONIMX pabodyMx YCIOBHUM
NPUMEHEHHUS TPaHC(HOPMATOPOB:

a) yactoTa nepeMeHHoro toka (50 = 0,5) I'm wmu (60 £ 0,5) T'm;

0) IepBUYHBIA TOK — B COOTBETCTBHUH € 6.4.2 11 6.4.3;

B) 3HaUEHHE BTOPUYHOM HArpy3KH — B COOTBETCTBHH ¢ 6.4.2 1 6.4.3;

T') TeMIlepaTypa OKpY>KaloIlero Bo3ayXa — B COOTBETCTBUH C KIIMMATHUECKUM HCIIOJTHEHHEM U KaTeropHuei
pa3MelIeHs], eclIM HHOE He yKa3aHo B CTAHIapTax Ha TPaHC(HOPMATOPHI KOHKPETHBIX THIIOB;

) BEICOTa YCTaHOBKH TpaHC(HOPMATOPOB HAZl YPOBHEM MOPSI — 10 6.2.2.

6.4.2 Tlpexenbl NONMyCKaeMbIX IOTPEIIHOCTEH BTOPHUYHBIX OOMOTOK Ul M3MEPEHHH M ydeTra B pabodmx
YCIOBUSIX TpHUMEHEHUs 1o 6.4.1 mnpu ycTaHOBHBIIEMCS PEXHUME JOJDKHBI COOTBETCTBOBAaTh 3HAUYCHHSIM,
yKa3aHHBIM B Tabuuiie 8.

[TorpemHOCTH HE TOJKHBI BBIXOANTH 32 TPEJIEIIBI IOMYCKAEMBIX 00JIacTeH.

JonyckaeMble 00JaCcTH MOTPEITHOCTEH JUIsl Pa3IMYHBIX KIIACCOB TOYHOCTH MTPUBE/ICHBI B MPUIIOKEHNH b.

Jist TpaHcOpPMATOPOB ¢ HOMHHAIBHBIMH BTOPHYHBIMH Harpyskamu 1; 2; 2,5; 3; 5 n 10 B-A Hwkauit
npenaen BTOpUIHbIX Harpy3ok — 0,8; 1,25; 1,5; 1,75; 3,75 u 3,75 B-A coOTBETCTBEHHO.

Tabnnma 8
Knacc Tounoctu | IlepBuunsiii Tok, % | IIpegen gomyckaemoii norpemnoctH | [Ipenen narpysku, %
HOMHHAJIBHOTO | TOKOBOM, % YIII0BOM HOMHHAJILHOT'O
3HA4YCHUA 3HA4YCHUA
5 +0,4 +15' +0,45 cpan
0,1 20 +0,2 +g8' +0,24 cpan
100-120 0,1 +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 cpang
5 +0,35 +15' +0,45 cpan
0,28 20 +0,2 +10' +0,3 cpan
100 +0,2 +10' +0,3 cpaxg
120 +0,2 +10' +0,3 cpaj 25—100
5 +1,5 +90' +2.7 cpaxg
0,5 20 +0,75 +45' + .35 cpan
100-120 +0,5 +30' +0,9 cpag
1 +1,5 +90' +2,7 cpang
5 +0,75 +45' +1,35 cpan
0,58 20 +0,5 +30' +0,9 cpan
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 nopmupytot 50-100
10 +10

6.4.3 Tlpenenbl [0MyCKaeMbIX MOTPEIIHOCTE BTOPHUYHBIX OOMOTOK JJisl 3aIlUTHI B PabOYMX YCIIOBHSX
npuMeHeHus 1o 6.4.1 mpu ycTaHOBHUBIIEMCS pEXHMME M HOMUHAJIBHONM BTOPUYHOI Harpyske JOJIKHBI
COOTBETCTBOBATH YKa3aHHKIM B Tabmwiie 9.

Tabmuua 9
Knacc IIpenen gomyckaeMoi MOTPEMIHOCTH
TOYHOCTH | IPY HOMHUHAJIFHOM IIEPBHYHOM TOKE | IIPU TOKE HOMHUHAIBHOU NpeJIeNIbHOI KPaTHOCTH
TOKOBOH, % YII0BOI oJIHOM, %
5P £1 +60' | +1,8 cpan 5
10P +3 He HOpMEupYIOT 10




6.4.4 Tlo coriacoBaHHIO MEXIy IOTPEOUTEIEM M M3rOTOBUTEIEM B AKCILIyaTal[HIOHHOW JIOKYMEHTAlUU Ha
TpaHc(opMaTops! JOJKHBI OBITh YKa3aHbI 3aBUCUMOCTH TOTPELIIHOCTEH OT BIUAIOMINX (PaKTOPOB: NEPBUYHOTO
TOKa, BTOPHYHOW HArpy3KH, YaCTOTHI U TEMIIEPATypPhl, a TAKXKE TUHAMHYCCKHE XapaKTEPUCTHUKH. 3aBHCHMOCTH
MOTPEIIHOCTEH OT KaKAOT0 BIMAIONMIEro (hakTopa ONpeessioT IPH HOMUHAIEHOM 3HAYEHHH BCEX OCTAJIBHBIX
BIMSIOMINX (DAKTOPOB U C yKa3aHHUEM TOUHOCTH OIPEACICHHUS.

6.5 3HayeHHe TOKA HAMATHHYMBAHUA

6.5.1 Tox HAMarHUYMBAHUS BTOPUIHBIX OOMOTOK ISl M3MEPEHISI, TIOTyICHHBIN PU UCIBITAaHUAX 110 9.8 1
BEIPQXCHHBIH B MPOICHTAX 3HAYEHHS, PaBHOTO MPOM3BEACHHI0 HOMHHAIBHOTO BTOPHYHOTO TOKa Ha
HOMHUHAJIBHBIN KO3 duIeHT 6e3onacHocT NprUOOPOB, 0KeH ObITh He MeHee 10 %.

6.5.2 Tox HaMarHMYWUBaHKS BTOPUYHBIX OOMOTOK JUIs 3aIlUTHI, MOJYYCHHBIA MPU UCIBITAHUAX 1O 9.8 u
BEIp2KCHHBI B TMPOICHTAX 3HAYCHUS, PABHOTO MPOM3BEACHUI0 HOMHHAIBHOTO BTOPHUYHOTO TOKa HAa
HOMHHAJBHYIO TIPEENbHYI0 KPaTHOCTD, HE JIOJDKCH PEBHIIIATh 3HAYCHUH MOTHON IOTPEITHOCTH, YKa3aHHBIX
B TabuIe 9.

6.5.3 JlomyckaeMoe 3HayeHHE TOKa HaMarHUYMBaHMUS U COOTBETCTBYIOIIEE €My pPAacdeTHOE 3HAueHHE
HaIPsDKEHUS JOJDKHBI OBITh YCTaHOBJIEHBI MPEATIPUSTHEM-U3TOTOBUTENEM C y4eToM TpeboBanmii 6.5.1, 6.5.2 u
yKa3aHBI B OKCIUTyaTaIllHOHHOM TOKYMEHTAIINN Ha KOHKPETHBIE TPaHC(HOPMATOPEI.

6.5.4 M3mepeHHble 3HAUEHUS TOKA HAMarHWYMBaHWS BTOPUYHBIX OOMOTOK JOJKHBI OBITH 3alUCaHbl B
HacropT Ha KOHKPETHBII TpaHchopMmarop.

6.6 TpeGoBaHus K HATPEBY

6.6.1 Ilpm TIPONOIDKUTENHHOM pEXUME IPOTEKaHUS HaWOONBIIMX pabouMX TEpBUYHBIX TOKOB
(HOMUHATBHBIX TOKOB JUTUTEIFHOTO peXHUMa) TpaHCPOPMATOPHI (32 HCKIIOYEHHEM BCTPOCHHBIX, Pa0OTAIOMINX
B TpaHc(OpPMAaTOPHOM Macje) Ha HOMHHAJIbHbIE HampspkeHusi cpbimie 0,66 KB JOMKHBI COOTBETCTBOBATH
tpeboBanusam ['OCT 8024, a Tpancopmaropsl Ha HOMUHAIBHOE HanpsokeHue 0,66 kB — tpedoBanusm ['OCT
403.

st TparchOpMaTOpOB, SKCINTYaTHPYEMBIX TIPH TEMIIEPATYpax OKPY’KaroOIIETO BO3AyXa, OTIINYAIOIINXCS OT
ykazauapix ['OCT 15150 wm 15543.1, BepxHee pabouee 3HaueHwe u (W) 3()(HEKTUBHOE 3HAYCHHE
TEMIIEpaTypbl OKpY’KaloLIero BO3JyXa MOJDKHBI OBITh YCTAHOBJEHBI B CTaHIapTax Ha TpaHcdopmaropsl
KOHKPETHBIX THIIOB.

Jlnst BCTPOEHHBIX TpaHC(OPMATOPOB, YCTAHABIMBACMBIX B MACISIHBIE BBIKJIIOYATEIIH, CHIIOBBIC MACIISTHBIC
TpaHcopMaTopbl, aBTOTPAHCHOPMATOPHI WIIM PEAKTOPBI, M MOTPY’KAEMBIX B Macjo, MPEJeIbHO JIOMYCTHMbIC
NIPEBBIIICHHUS TeMIlepaTypsl Haj Temreparypoilt mMacia (90 °C nns MacnsHbIX BbIKIIOHareseit m 95 °C mus
CHJIOBBIX MACISHBIX TPaHC(HOPMATOPOB, aBTOTPAHC(HOPMATOPOB WM PEAKTOPOB) TMPH MPOIOIKHTEIHLHOM
pEKUME HE 0JDKHBI IIPEBbIIIATS!

10 °C — 11t 0OMOTOK;

15 °C — nnst MarHuTONpPOBOJIOB.

JJ1s BCTpOCHHBIX TPaHC(POPMATOPOB Ha HOMHUHAIIFHBIE TIepBUYHBIE TOKH cBhIme 10000 A mipu Temmeparype
Macia, OKpyxaromero tpancopmarop, Hmwke 90 °C ans MacnsHbIX BbIKmodareneil m Hwke 95 °C s
CHJIOBBIX MAaCJISIHBIX TpPaHC(OPMaTOpOB, aBTOTPAHC(HOPMATOPOB HMIIM PEAKTOPOB JIOMYCTHMBIE IPEBBIIICHHS
TeMIIepaTypbl MOTYT OBITH COOTBETCTBEHHO yBeIUYEHHBI, HO He Ooiee ueM Ha 10 °C.

6.6.2 Haubonbinme pabouune mepBUYHBIE TOKH TpPaHCHOPMATOpOB Ha HOMHUHaJbHbIE Toku 10 10000 A
JIOJDKHBI COOTBETCTBOBAThH YKa3aHHBIM B Tabmme 10.

Jns TpancopMaTopoB, Y KOTOPHIX 3(P(PEKTHBHOE 3HAYCHHE TEMIIepaTyphl okpyxatomien cpeasl mo [OCT
15543.1 mpeBwimaer 40 °C, 3HadueHHS HaWOONBIINX PAOOYMX NEPBUYHBIX TOKOB MOTYT OBITH MEHBIIE
yKa3aHHBIX B Tadnune 10 u ux ciesyer ycraHaBiIMBaTh B CTaHAApTaX Ha TpaHC(HOPMATOPH KOHKPETHBIX THUIIOB.

Hns TpanchopMaTopoB Ha HOMHHAIbHBIE TepBHYHbIE TOKK cBbime 10000 A, mpenHasHa4eHHBIX IS
TeHEpaTOpOB WM CHHXPOHHBIX KOMIIEHCATOPOB, HAMOONBIINI pabounii HEPBUYHBIA TOK MOXET OBITH OOJIbIIE
WIN MEHbIIE HOMMHAJIBHOTO TOKAa, HO HE MEHEEe HauOONBIIEro IMTEIBHOTO TOKA TIEeHepaTopa WU
CHHXPOHHOT'O KOMIIEHCATOpA.

Mo cornmacoBanuro MeXy MOTpeOUTENEM U U3TOTOBHUTENIEM JOIYCKAaeTCsl KpaTKOBpeMEHHOe, He Oosee 2 4 B
HEJIeITI0, TOBBIIICHNE MepBUYHOrO Toka Ha 20 % IO OTHONIEHHIO K HauOOJbIIEMYy pabodeMy IEpBHYHOMY
TOKY.



Ta6muma 10

HaumenoBanue napamMmeTpa

3HayeHue, A

HoMunanbsHbIH

IlHOM

MEPBUYHBII

TOK

Haubonpmmii pabounii mepBUYHBIN

TOK [ jyp

10

10

20

20

30

32

40

40

50

75

80

80

80

100

100

150
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200

200

300

320

400

400

500

500

600
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800

800

800

1000

1000
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1250

1500

1600

2000

2000

3000

3200

4000

4000

5000

5000

6000

6300

8000

8000

10000

10000




6.7 TpeGoBaHus K CTOHKOCTH IPH TOKAX KOPOTKOI0 3aMbIKAHUSA

6.7.1 Tpancpopmaropsl Ha HampspkeHue cBboie 0,66 kB JODKHBI OBITH  YCTOWYHMBBI K
3NEKTPOIMHAMIYECKOMY ) H TEPMHUECKOMY BO3JEHCTBUAM TOKOB KOPOTKOIO 3aMBIKAHHS, 1apaMETphl
KOTOPBIX HE MPEBBIMIAIOT YCTAHOBICHHBIX 3HAUCHUI:

a) TOKa IEKTPOJUHAMHYECKON CTOMKOCTH i, WIIM €ro KPaTHOCTU K 10 OTHOIICHUIO K aMIUIUTYZE
HOMUHAJIBHOT'O IEPBUYHOTO TOKA,;

0) TOKa TEPMUYECKOH CTOMKOCTHM [, WIM €ro KpaTrHOCTH K, 10 OTHOIIEHHI0O K HOMHHAIbHOMY
HEPBUYHOMY TOKY;

B) BPEMEHH MIPOTEKaHMS TOKA f,, PABHOT'O:

1 mim 3 ¢ — i1 TpaHchOPMATOPOB HA HOMUHAJIbHBIE HANPsDKEeHUst 710 220 KB BKIIOYNTEIBHO;

1 mnm 2 ¢ — quist TpaHchOpPMaTOPOB HA HOMUHAJIBHBIE HanpsbkeHus 330 kB u Beie.

D K IIWHHBIM, BCTPOCHHBIM H Pa3bEMHBIM TpaHC(bOpMaTOpaM Tpe60BaHI/IH o BJ'ICKTPOZ[PIHaMI/I‘*IeCKoﬁ
CTOMKOCTH HE MpEABABJIAIOT.

6.7.2 Mex Ity 3HAYCHUSIMHU i, ¥ I JOIDKHO OBITh COONFOIEHO COOTHOIICHUE #; > 1,8 - \/5 I

6.7.3 B crarmaprax Ha TpaHc(pOpMaTOpHl KOHKPETHBIX THIIOB MOJDKHBI OBITH YCTaHOBJICHBI:
3HaYCHHWE TOKa TEPMHUYECKOW CTOMKOCTH WJIM €ro KPaTHOCTh, BpeMsl MPOTEKAaHHUsS TOKa, a TaKKe
3HAYEHHUE TOKA AJIEKTPOJIUHAMUYECKON CTOMKOCTH MU €r0 KPaTHOCTb.

6.8 3HaueHUC COMPOTHBICHHUS BTOPHYHBIX OOMOTOK IIOCTOSHHOMY TOKY JIOJDKHO OBITH
YCTaHOBIICHO U3TOTOBUTENIEM H YKa3aHO B 3KCIUTYaTAIMOHHON JOKYMCHTAITHH.

6.9 Ob603HaYeHNE BHIBOJOB 00MOTOK

BbIBOIbI MEPBUYHBIX M BTOPHUYHBIX OOMOTOK M BTOPHYHBIC OOMOTKHM TpaHC(OPMATOPOB CleayeT
0003HaYaTL B COOTBETCTBHHM ¢ Tabmuiei 11.

JIuneliHpie BBIBOJBI NEPBUYHON OOMOTKH, a TaKKe COOTBETCTBYIOIIME WM CTOPOHBI IITHHHBIX,
BCTPOCHHBIX M Pa3beMHBIX TPaHC(HOPMATOPOB, HE HMMEIOUINX COOCTBEHHOW IIEPBHYHOW OOMOTKHU
ob6osunavaror JI; u Jl,.

O003Ha4YeHUsT HAHOCAT TaKKM 00pa3oM, 4TOOBI B OJMH U TOT K€ MOMEHT BpeMeHH BBIBOIEI JI|, H],

o, Hym Uy, ..., M, IMETN OTMHAKOBYIO MOJISIPHOCTD, T.€. YTOOBI IIPH HAIIPABICHUH TOKA B IEPBUYHOMN
obmoTtke ot Hj, ..., H, ¥ Ky, K; ..., JI, BTOpUYHBII TOK MIPOXOIWI IO BHENTHEH 1ienu (mpudopam) ot M,
K Hz vy Hn.

O0603Ha4YeHUs BBIMOJHSIOT NPONUCHBIMU OyKBaMM pYCCKOro aiaBuTa B COYETaHHWU C IudpamMu.
Hudpsr pacnionararoT B 0IHY CTPOKY ¢ OykBamu (Hampumep JI1) wim B uHACKCe (Hanpumep J1;).

Ta6muma 11
OOMoTKa O0603HaYEHHS BBIBOJIOB H 0OMOTOK
TpaHcopmaropa
ITepBuunas C 0oIHOI cekLuen C HECKOJIBKUMH CEKIIMSIMA
JI| — 1, JI} — K
Hy ——K,
Hy — I,
Bropuynas Tpanchopmarop ¢ 0gHON BTOPUYHONH OOMOTKOIA:
0e3 OTBETBIIEHUIT OTBETBIICHUSAMU
“ by My M Hy
Bropuunas TpanchopmaTop ¢ HECKOJILKMMH BTOPHYHBIMU OOMOTKAMHU:
0e3 OTBETBIICHHIT C OTBETBIICHHSIMU
W W oy 2, 3u, o, m,

6.10 TpeOoBaHNSA K KOHCTPYKIUH




6.10.1 Meramnueckue 4acTd TpaHchopMaTopa, MOJIBEPKCHHBIC KOPPO3HMH O] BO3JACHCTBHEM
KIIMMaTHYeCKUX (PaKTOPOB BHEIIHEH CpeJibl, TOJDKHBI UMETh 3alllUTHOE TIOKPHITHE.

6.10.2 KoHTakTHBIC BBIBOJBI MEPBUYHON OOMOTKH TpaHC()OPMATOPOB NOIDKHBI COOTBETCTBOBATH
tpeboBanusam I'OCT 10434, a tpanchopMaTopoB KaTerOpHH pasMemieHus | Takxke TpeOoBaHHAM
I'OCT 21242.

6.10.3 KoHTakTHbIE BBIBOJIBI BTOPUYHBIX OOMOTOK TpaHC(OPMATOPOB IOJDKHBI COOTBETCTBOBATH
tpeboBarusm [OCT 10434.

KoHTakTHBIE BBIBOJBI BTOPHYHBIX OOMOTOK BCTPOEHHBIX TPaHCHOPMATOPOB MOTYT OBITH
pacrosoxeHbl B KOHCTPYKIWH U3JIeIHs, B KOTOPOE BCTpOeH TpaHcdopmarop.

6.10.4 TpaHnchopMmaTopbl [ODKHBI HMETh KOHTAKTHYIO IUIOMIANKY JUISI TMPHCOCIUHCHUS
3a3eMJISIOIICTO MTPOBOTHUKA M 323 MILTIONIHIA 32)KUM B cOOTBeTCTBHH ¢ TpedoBaHussmMu ['OCT 21130 u
T'OCT 12.2.007.3. Bo3zie 3a3eMIISIOIIETO 3aKUMa JOJIKEH OBITh 3HaK 3a3emienus o ' OCT 21130.

3azemuisitonye 3axuMbl TpaHcopmaropoB ucnonHeHnit T u O MOKHBI TaK)Ke COOTBETCTBOBATH
tpeboBanusm [OCT 15963.

TpeOoBanust HacTOAIIErO IyHKTAa HE pPACHPOCTPAHSIOTCS Ha BCTPOCHHBIE TpaHC(HOPMATOPEI,
TpaHC(OPMATOPEl C KOPIyCOM M3 JHMTOW CMOIBl WM IUIACTMACCHl, HE HMEIONINE MOAJIEKAIIIX
3a3eMJICHHIO METAJUIMYEeCKHX 4acTel, a Takke Ha TpaHC(OpMAaTOpHl, HE IOUISKALINE 3a3eMJICHUIO
cornacHo I'OCT 12.2.007.0.

6.10.5 KoOHCTpYKIHMsI MAacCJIOHAIONHEHHBIX TpaHC(OPMAaTOPOB JOJDKHA oOOecleuuBaTh HUX
repMeTHyHOCTh. CTaHAapThl Ha MAacIOHANOJHEHHbIE TPAaHC(HOPMATOPHl JOJDKHBI  COJEPXKATh
TpeOGOBaHUS 1O MPOBEPKE IEPMETUYHOCTH KOHCTPYKIMH, & Ha TpaHC(OPMATOPHI C KOHJICHCATOPHOMH
OyMa)KHO-MacCIISTHOM M30IIsIMel Takke TpeOOBaHUS K Ta30- M BIArOCOJCP)KAHHMIO 3aJIMBAEMOr0 B
TpaHcOpMaTOphI Macia.

6.10.6 KoHcTpyKIms TpaHC(QOpPMAaTOpOB Ha HOMHHAJBbHEIC HampspkeHust 110 kB u BhIme momkHa
obecrieunBaTh 3alIUTy Macjla OT YBIQXKHEHMS, HCKIIOYAIONIYI0 €ro  HENOCPEICTBEHHOE
COIIPUKOCHOBEHHE C aTMOC(hEepoii.

6.10.7 MacnoHanomHeHHbIH TpaHcopMaTop IIOJDKEH MMETh PacUIMPHUTENb, €MKOCTh KOTOPOTO
JIOJDKHAa ~oOecrieunBaTh IOCTOSHHOE HaJIW4YWe B HEM Macia TIpH BCeX pexXHuMax paboThI
TpaHcopMaTopa B Juana3zoHe paboumx Ttemmeparyp. PyHKOHIO pPaCIIMPHUTENS MOTYT BBHIIIOIHATH
BEpXHss 4acTh (aphopoBO MOKPHILIKH, CHIb()OH UK IPyTrHe YCTPOUCTBA.

MacioHarno HeHHbIe TpaHc(opMaTopsl JOKHBI ObITH OCHAIICHBI yKa3aTelleM YPOBHSI Macia I
AQHAJIOTUYHBIM YCTPOMCTBOM, MO3BOJIAIONINM KOHTPOJIMPOBAaTh YPOBEHb Macia B TpaHc(opmarope ¢
0€30MacHOTO TSI 00CITYKUBAIOIIETO IIEPCOHATIA PACCTOSHUS.

IIpu macce macna 1o 20 Kr ykaszareiab ypOBHS Macia JOIyCKaeTcsl He yCTaHAaBIUBATh.

MacnoHanoJJHeHHBIE TPaHC(POPMATOPBI ¢ Maccoi Macia Oosiee 10 Kr JOJDKHBI OBITh OCHAIICHBI
apMarypoi Ul 3alIMBKH, 0TOOpa mpoOBl M CIMBA Maclia, B TOM YHCJE Il XpoMaTtorpaduieckoro
aHaIM3a pacTBOPEHHBIX B Macie ra3oB. [Ipm 3TOM JOMKHO OBITH NPEAYCMOTPEHO IIIIAaBHOE
PEryIMpOBaHUE BBITEKAIOIIEH CTPYH Maca.

6.10.8 Tpanchopmartopsl Maccoii Oonee 20 Kr nomKHBI UMeTh ycrpoiictBo o 'OCT 12.2.007.0
JUId TIOJIbEMa, ONYCKaHWs W yJepkaHusd HMX Ha Becy. [Ipy HEBO3MOXKHOCTH KOHCTPYKTHBHOTO
BBINOJIHEHUSI TAKUX YCTPOMCTB B PYKOBOJCTBE IO SKCIUTyaTallMM JIOJDKHBI OBITH yKa3aHBl MecTa
3axBaTa TpaHC(hOopMaTOpa MpU TaKeJaKHBIX paboTax.

6.10.9 B koHCTpyKIMH TpaHCHOPMATOPOB, HMEIOIIMX BTOPHYHBIC OOMOTKH I H3MEpPEHHS,
JOJDKHO OBITH IPEAYCMOTPEHO OIHO HJIM HECKOJBKO MECT JUISi YCTAaHOBKH IIOMO WIJIM HaHECEHUs
OTTHCKa KJIeiiMa o oBepke Tpancdopmaropa o [OCT 8.217.

6.10.10 B tpanchopmaTopax Ha HampspkeHue 330 kB ¥ BbIIe C KOHAEGHCATOPHOW OyMaskHO-
MAacCIITHOW M30JIALMEH TOJKEeH OBITh MPETyCMOTPEH BBIBOA JUIA MOJAKIIIOYEHHUS YCTPOICTBa KOHTPOJISA
M30JISIIMOHHBIX XapaKTEPUCTHK 0] pab0YMM HaIpsHKEHUEM.

6.10.11 KoHcTpyKuns ra30HaNONHEHHBIX TPAaHC(HOPMATOPOB J0JDKHA 00ECIEUNBATh YTEUKH MaCChl
rasza e 6oxee 1 % 3a rog.

6.10.12 KoHCTpyKuMs Ta30HAMOJHEHHBIX TpaHC(HOPMATOPOB JODKHA HMETh 3allUTy OT
YpEe3MEPHOr0 YBEJIMUYCHUS aBJICHHs T'a3a IPU aBapyu, CBSI3aHHOM ¢ MpoOOeM BHYTPEHHEH M30JSIIUH 1
TOPEHUEM TyTH.

6.10.13 ITpumeHsiemble B KOHCTPYKIHH TpaHC(HOPMATOPOB MaTepHalbl JOJDKHBI 00ECICUUBATH
BBITIOJTHEHNE TPEOOBAaHUH TI0 B3PBIBO- U MOKAPOOE30MaCHOCTH.

6.11 TpeOoBaHus K HAIEKHOCTH
6.11.1 B crangaprax Ha TpaHcdopMaTopsl KOHKPETHBIX THIIOB CIIEIYET YCTaHABIMBATH CPEIHIOIO
HapaboTKy 10 oTka3a B cootBercTBUHU ¢ [OCT 27.003.



6.11.2 Cpennuii cpok ciyx0bl TpaHC(hOPMATOpOB — 25 JIET.
6.11.3 B cranmaprax Ha TpaHC()OPMATOPHI KOHKPETHBIX THUIIOB JODKHBI OBITH YCTAHOBJIEHBI
TpeOOBaHMA K PEMOHTOIIPUTOIHOCTH.

6.12 KoMmiekTHOCTD

6.12.1 KommiuekTHOCTh TpaHcopMaTopa IODKHA OBITh YCTAaHOBICHa B CTaHIapTax Ha
TpaHcopMaToOpbl KOHKPETHBIX THIIOB.

6.12.2 K TpancdopmaropaM MHpHiIararoT SKCIUTyaTallMOHHYIO aokyMmeHTanuio mo 'OCT 2.601:
MacTopT, PyKOBOJACTBO TI0 3KcIuTyaTtanuu, Beaomoctu 3UII (pu Hanmamn).

Hns tpaHcopMaTopoB Ha HOMHUHajJbHOE HampsbkeHue 10 10 kB mo cormacoBaHuio Mexay
W3rOTOBHUTENIEM M MOTPEOUTENeM, €ClIM 3TO YCTAHOBJIEHO B CTaHIapTax Ha TPaHC(HOPMATOPEI
KOHKPETHBIX THITOB, HACTIOPT MOXKET OBITh 3aMEHEH 3THKETKOM.

Hdus  TtpancopmaropoB Ha Hampsokenne 0,66 KB HOMEHKIATypa  AKCIUTyaTallHOHHOMN
JOKYMEHTAIlMM MOXKET OBITh COKpameHa W JIOJDKHAa OBITh YCTAHOBJICHa B CTaHAApTax Ha
TpaHcdopMaTopsl KOHKPETHBIX THUIIOB.

Yuncnmo 3K3eMIUIIPOB  3KCIUTyaTallMOHHBIX JIOKYMEHTOB, TIpHJaraeMbIXx K TpaHchopMaTopam,
JIOJDKHO OBITH YCTAHOBIICHO B CTAHAAPTAX Ha TPaHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

6.13 MapkupoBka

6.13.1 Kaxnplit Tpancopmarop A0JKEH UMETh TaOIMUKY (TaOJIMUKHK), HA KOTOPOH JIOJKHBI OBITh
yKa3aHBbl:

a) TOBapHBII 3HAK WM HANMEHOBAHUE MTPEATIPHUATHS-U3TOTOBHUTEIIS;

0) HaMEHOBaHNE TPAaHCHOPMATOP TOKAN;

B) TUII TpaHcopMaTopa U KIMMAaTHYECKOE UCTIOJTHEHUE;

T') HOPSJKOBBIH HOMEp IO CHCTEME HyMepaluK MpeArpUsSTHSI-U3TOTOBHUTEIIS;

1) HOMHHAJIbHOE HalpsDKeHHe, KB (kpoMe BCTPOEGHHBIX TPaHC()OPMATOpPOB);

€) HOMHHaJIbHas yacToTa, [ 11 (mpu gactote 50 ' momyckaeTcst He yKa3bIBaTh);

’K) HOMEp BTOPUYHON OOMOTKH (TOJIBKO Uil TPAaHC(HOPMATOPOB C ABYMs WK 00jiee BTOPUUHBIMU
o0MOTKaMn);

1) HOMHHANBHBIN Ko3(¢dunueHT TpanchopManuy (B BUAE OTHOLICHUS HOMHHAIBHBIX TOKOB:
MIEPBUYHOTO ¥ BTOPUYHOTO), A;

K) KJI4CC TOYHOCTH JUTS BTOPHYHBIX OGMOTOK COracHo 6.4";

J) HOMUHAIBHBIA KO3(pPHUIHEHT Oe30macHOCTH NpUOOPOB Ky, (I BTOPHUYHBIX OOMOTOK,
Tpe/IHA3HAYCHHBIX JUT H3MEpeHHs ) ;

M) 3HAa4YeHHE HOMHUHAJIBHOW TNpEAENbHOW KpaTHOCTH Koy (V11  BTOPUYHBIX  OOMOTOK,
TpeIHA3HAYCHHBIX JUISl 3aIIHTHL));

H) HOMHMHAJbHAs BTOPUYHAS HATpy3Ka, B-A;

0) Macca TpanchopMaTopa, Kr);

m) o0o3HaueHHWe CTaHaapra Ha TpaHC(POPMATOPbl KOHKPETHBIX THUIOB WM 00O3HA4YEHHE
HaCTOSIIIETO CTAaH/IAPTa;

p) rox BeIycKa (Ha TpaHChOopMaTopax, IpeaHa3HaYCHHBIX TSI SKCIIOPTa, He YKA3bIBAIOT).

D s BTOPUYHBIX OOMOTOK, MPEIHA3HAYEHHBIX [UISi M3MEPeHUI W 3allUTHI, CIEAyeT YKa3blBaTh 00a
HOMUHAJIBHBIX KJIACCa TOYHOCTH.

2 Jns tpancopmaTopoB Ha HOMHUHaNBHOE HampspkeHue 0,66 kB momyckaeTcs Koy B Kgyoy HE YKA3BIBATH,
€CIIM OHH IPHBEACHBI B PyKOBOACTBE TI0 IKCILTyaTalllH.

3 Tonbko must TparchopMaTopoB Maccoii oT 10 Kr 1 BbIIlIe, TPAHCIIOPTUPYEMBIX B HEPa300paHHOM BHUJIE.

IIpumeuanus

1 JlomyckaeTcss HAHOCHTH TIePeYUCICHHbBIE JaHHbIE HAa OJJHY MM HECKOJIBKO TaOJIMUeK, a TAK)Ke JaCTUIHO HIIH
TIOJTHOCTBIO Ha 3IEMEHTHI KOHCTPYKIMHU TpaHc(hopMaTopa.

2 IIpu HemocTaTKe MecTa Ha TaOJIMYKe JOMyCKaeTcs JaHHBIE TI0 EPEUUCICHUSM 1I), €), 1) — 0) HAaHOCHUTh 0e3
yKa3zaHHsid HauMEHOBaHUs mapamerpa (Hampumep 6 kB, 50 I'm), mpu 5TOM AZaHHBIE TO MEPEYUCICHHUAM K) — H)
HAHOCST B COYETAHWH M TOCNIEN0BATENBHOCTU COriacHo cienyromumM mnpumepam: 30 B-A 5P 10 (HomuHanbHas
BTOprYHas Harpy3ka 30 B-A, HOMHHaJIBHEIH Ki1acc TOYHOCTH 5P, HOMMHaNBHas mpenenbHas kpaTtHocTh 10); 20
B-A 0,5 10 (HomuHanbHast BropuuHas Harpy3ka 20 B-A, HomuHampHEIH Kinacc TounoctH 0,5, HOMHHAIBHBIN
ko3¢ durreHT 6e3omacHocTy mpudopos 10).

3 JlomyckaeTcs, KpoMe JaHHBIX, YKa3aHHBIX B HACTOSIIEM ITyHKTE, HAHOCUThH Ha TaOIMUKY NOTOTHHUTEIBHYIO
nH(OPMAIHMIO B COOTBETCTBHH CO CTAaHAAPTOM Ha TPAHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

I[J'IH TpaHC(I)OpMaTOpOB C HCECKOJbKMMHU BTOPHUYHBIMH OOMOTKAMHM WIIA C OTBETBJIICHUSIMU Ha



BTOPUYHBIX OOMOTKaxX JaHHBIE 0 IEPEYMCICHUSIM M) — H) YKa3blBaIOT JJIsI KaXIOH BTOPHYHOM
OOMOTKH W Ka)K/I0TO OTBETBIICHUSL.

Jnst BCTPOGHHBIX TpPaHC(HOPMATOPOB, NMpPEIHA3HAYCHHBIX UL HCIOJB30BAHUS BHYTPU JPYroro
n3genus, Tabnuuky (TabIuMYKM) ¢ TEXHWYECKHMHU JaHHBIMH CIIEIyeT IOMENaTh Ha KOPIyCe ATOTO
U3/eNHs, a Ha caMuX TpaHc(OpMAaTOpax ClIeAyeT YKa3bIBaTh:

THUII BCTPOGHHOTO TpaHcdopmaropa;

HOMHHAJIBHBI K03 GumueHT TpaHchopManuu (IPH HAIMYMKM OTBETBIICHHH  yKa3bIBaIOT
HanOompmuit K03(hHUIHEHT TpaHCHOPMAITHH );

HIOPSAIKOBBIM HOMEP 110 CUCTEME HYMEPALIUU IIPEAIPUATUS-U3TOTOBUTEILA.

6.13.2 Yactu TpanchopMaTOpOB, TPAHCIOPTHPYEMBIX B pa30oOpaHHOM BHUJE, NOJDKHBI HMETh
MapKUpOBKY, O0Jerdaromyo cOOpKy TpaHC(HOpPMAaTOpPOB Ha MeCTe MOHTaka. Buabl M crocoObl
HAaHECEHUS] MApKUPOBKH JOJDKHBI OBITH YKa3aHbI B OKCIUTYaTallHOHHON JTOKYMEHTALIUH.

6.13.3 Cnoco® HaHeceHHs1 MapKHPOBKM Ha TaOJMYKH, a TaKKe CII0COO MapKHUPOBaHHS BBHIBOJOB
00MOTOK (6.9) moymkHBI 00ecrieunBaTh YETKOCTh HAANUCEH B TEUYCHUE BCEr0 BPEMEHH SKCIUTyaTalluH
TpaHcdopmaropa.

6.13.4 MapkupoBka TpancnoptHo# Tapel — 1o IOCT 14192.

6.14 YnakoBka

6.14.1 Bce HeokpallleHHbIE METAUIMYECKUE 4YacTH TpaHcdopmaropa (BKiIIOYas 3amacHble 4YacTH,
IIPY MX HAINYNH), TTOJIBEP)KEHHBIC BO3/ICHCTBUIO BHEIIHEH Cpe/bl B IPOIecce TPAHCIIOPTHPOBAHUS U
XpaHEHUsI, TOJDKHBI OBITh 3aKOHCEPBUPOBAHBI C TIOMOIIBIO CMa30K MM APYTHM Ha/IEXKHBIM CIOCOO0M
Ha CPOK XpaHeHHs 3 T.

6.14.2 VYnakoBka J0oDKHA oOOeCHeyMBaTh COXPAHHOCTh  TpaHcopmMaropoB MpuU  UX
TPaHCIIOPTHPOBAHMH. BuJ yriakoBKH JOMKEH OBITH NPEAYCMOTPEH B CTaHAAPTaX Ha TpaHC(HOPMATOPHI
KOHKPETHBIX THIIOB.

7 Tpeb6oBaHus 0e30MaACHOCTH

7.1 TpeboBanusi 0€30MacCHOCTH K KOHCTpPYyKImu TpaHcPopmaropop — mo ['OCT 12.2.007.0 u
I'OCT 12.2.007.3.

7.2 TpeboBaHus OGe30macHOCTH MpH UcHBITaHUAX TparchopmaTopoB — mo 'OCT 8.217 u TOCT
12.3.019.

8 IlpaBuia npueMKHU

8.1 Jlms mpoBepKH COOTBETCTBHS TpPaHC(POPMATOPOB TPEOOBAHMSAM HACTOAIICTO CTaHIApTa H
CTaHzapra Ha TpaHC(HOPMATOPHl KOHKPETHBIX THUIIOB CIIEAYeT IPOBOIUTH MWCIBITAHUS: AT
YTBEPKACHUA TUIIA; HA COOTBETCTBUC YTBCPIKACHHOMY THUITY, KBaJ'II/I(bI/IKaHI/IOHHI)Ie; MIPUEMOCAATOYHBIC,
MEpUOANIECKHUE; THITOBBIE.

8.2 O0BbeM WCHBITAaHUWII W MPOBEPOK, B 3aBUCHMOCTH OT KOHCTPYKTHBHBIX OCOOCHHOCTESH H
Ha3HaYeHHs TpaHcpopmaTopa, cieayeT BHIOMpaTh 1Mo Tabuuie 12 U ycTaHaBIMBaTH B CTaHAApTax Ha
TpaHcOpMaTOpbl KOHKPETHBIX THIIOB.

Tabmuma 12
HauMmeHOBaHNE HCIIBITAHHS U Heo6x0anMOCTb IIPOBEICHHUS HCTIBITAHUI ITyHnxkT HacTOSAIIETO
HIPOBEPKU CTaHIapTa
ISt Ha kBanmuguka (mpuemocaar|nepuoandec | Texnudyeckue | Meronst
YTBEPIKICHHS | COOTBETCTBUE | IMOHHBIX OYHBIX KHX TpeOOBaHUs |KOHTPOJIS
THIA YTBEPIKICHHOMY
THITY
1 IlpoBepka Ha COOTBETCTBHE + + + + + 6.1;6.9; 9.1
TpeOOBaHHSAM  COOPOYHOTO 6.12.2
geprexa
2 WcnblTaHue 31EKTPUIECKOM - - + + + 6.3.1 9.2.1
HPOYHOCTH H30JISILUH
TEePBUYHOI 00MOTKH
OJTHOMHHYTHEIM
HaIpsDKCHHEM
HPOMBILIICHHOH YaCTOTHI
3 HcnoeltaHue — HM3OJIUH - - + - - 6.3.1 9.2.1
MepBHYHON 00MOTKH




HaIpsHKEHUEM I'pO30BOTO
b}

UMITyJIbca
4 HcnoblTanue — HU3OJISALUH
MACIIOHATIOTHEHHBIX

TpaHchopMaTopoB c

HOMHHAIIbHBIM HaIpsHKCHHEM
330 kB u BhIlIEe Cpe3aHHBIM
TPO3OBBIM  HMITYJIbCOM U
MHOTOKPaTHBIMH
CpE3aHHBIMH HMITYJIbCAMU

5 WcnbiTaHne 371eKTpUUECKOn
[IPOYHOCTH H30JISLIUH
TpaHchopMaTopoB c
HOMHHAJIbHBIM HAIPsHKEHHEM
330 kB u BBIIIE
HaIpsDKCHHEM
KOMMYTaIlMOHHOTO HMITyJIbCa
6 HcnblTaHue BHYTpEHHEH
H30JISAIUN TIePBUYHOMN
OOMOTKH Ha CTOHKOCTh K
TEIJIOBOMY TIPOOOO

7 [IlpoBepka JUIMHBI ITyTH
YTEUKH

8 Hcnbitanue
MEXKTYCEKIIMOHHOH H30IISILHUI
CEKIIMOHMPOBAHHBIX OOMOTOK
9 Hcnbitanue — M30ISLUK

[ePBUYHOM 00OMOTKH
ra30HaIOHEHHbIX
TpancdopMaTopoB npu

OCTAaTOYHOM [aBICHHM TIa3a,
PaBHOM HYIIIO

10 HWcnbiTanus
3JIEKTPUYECKOH  MPOYHOCTH
H30JIALAH BTOPUYHBIX
00MOTOK OJHOMHHYTHBIM
HaIpsDKCHHEM

HPOMBIIITCHHOH YaCTOTHI

11 W3mepenne  ypoBHS
YACTHYHBIX paspsiIoB
TpaHc(HOPMATOPOB C YPOBHEM
m3omsiguu - «a» 1o  ['OCT
1516.3

12 Ucnsitanue
MEKIyBUTKOBOW M30JISLIUK
13 W3mepenune

CONMpPOTUBIICHUS  W30JISALUH
00MOTOK

14 HcnpiTanre npoObl Maciia
MaCJITHBIX
TpaHcHhOpPMaTOPOB:
ompenereHue  IPOOUBHOTO
HaIpsDKEHUS

ONpeJie]IeHNe TaHIeHca yriia
JIMDIIEKTPHICCKHX oTephb
Macna TpaHC(HOPMATOPOB
Kiacca HanpspkeHust 110 kB u
BBILIIC

OHpejeiIeHHe  BIAro- |
ra30coep KaHus,
xXpomaTorpaduuecKuii aHaIu3
15 IIpoBepka MOJIAPHOCTH

16 OrmpeneneHne TOKOBBIX U
YTJIOBBIX MOTPEIIHOCTEH

17 TIlpoBepka mnpenebHON
KPaTHOCTH (onpenenenue
TIOJTHOM MOTPELTHOCTH)
BTOPHYHBIX ~ OOMOTOK  JUIst
3aIUTHI

18 IlpoBepka ko3dduieHTa
0e30MmacHOCTH npudopoB
BTOPUYHBIX ~ OOMOTOK ISt
HU3MEpEeHuit

19 Onpenenenue

6.3.6;6.3.9

6.10.5

6.9
6.4.2

5.1;6.4.3

5.1

6.10.11

9.3

9.4

9.2.5;9.4

9.4

9.5
9.5

9.6

9.6

9.7




KOJIMYECTBEHHOHN yTEUKHU rasa
ra30HaMOIHEHHbIX
TpaHchopmMaTopoB

20 Omnpenernenue TOKa + + + + + 6.5 9.8
HaMarHNYMBaHUsS BTOPHYHBIX
00MOTOK

21 HcnblTaHue Ha HArpeB Mpu - - + - - 6.6 9.9
MIPOJODKUTENEHOM — PEXHME
paboTsI

22 VcnblTaHue Ha CTOWKOCTH - - + - - 6.7 9.10
K TOKaM KOPOTKOTO
3aMBIKaHMsT (MCIIBITAHMS HA
EKTPOANHAMUYECKYIO u
TEPMHYECKYIO CTOHKOCTB)

23 Wzmepenune - - + (¢} + 6.8 9.11
CONPOTUBIEHHUS BTOPUYHBIX
0OMOTOK IOCTOSTHHOMY TOKY
24 HcnblTaHue MacioHAINol- - - + + + 6.10.5 9.12
HEHHBIX  TpaHc(hopMaTOpoB
Ha TepMETUIHOCTD

25 Wcnbiranus Ha + + + - O 6.2.1 9.13
YCTOWYUBOCTb K
BO3/ICHCTBHIO

KIMMaTHIeCKUX  (paKTopoB
BHEIIHEH cpeJibl

26 Hcnbitanus Ha - - + - (¢} 6.2.3 9.13
YCTONUUBOCTH K
BO3/ICHCTBUIO MEXaHHYECKHX
(akTopoB

27 WcrnblTaHue HAa NPOYHOCTh — — + — — 6.14.2; 10.1 9.14
[P TPaHCIOPTHPOBAHUH
28 HcnbiTaHue YNakOBKH Ha — — + — — 6.14.2; 10.1 9.15
cOpachIBaHue
29 TlonTBepixkieHUe cpenHei — — — — + 6.11.1 9.16
HapabOTKM 10 OTKa3a
30 Hcnbitanue - - + - - 6.10.12 9.17
ra30HaI0HEHHBIX
TpancdopMaTopoB Ha
B3pPBIBOOE30MACHOCTH

Y Jlist IMHHBIX TPaHC(OPMATOPOB HE IPOBOIST.
IMpumeuanne — 3HaK «+» O3HAYaeT, YTO MCIBITAHUE MPOBOMAT; 3HAK «—» — HE MPOBOIAT; OykBa «O»
03HAYaeT, YTO MCHBITAHKUE IIPOBOAT, €CIIM 3TO YKA3aHO B CTAHIApTe Ha TpaHC(HOPMATOP KOHKPETHOI'O THIA.

Ucnpitanust tpaHcdopmaropoB, NpeaHa3HaYeHHbIX Ui paboTel mpu vactorax 50 u 60 I'u, Ha
COOTBETCTBHE BCEM TPeOOBAaHMSM HACTOSIIEro CTaHjxapTa MnpoBoAsT npu dacrore 50 I'm, o yem
YKa3bIBaIOT B macropte. [Ipu 9ToM pe3ysIbTaThl HCIBITaHUH TPAaHC(HOPMATOPOB, NPEIHAZHAYCHHBIX IS
pabotel mpu wactore 60 I, HE KOPPEKTHUPYIOT, KPOME Pe3yIbTaTOB WCHBITAHWN Ha HArpeB IpH
NPOJIOJDKUTENEHOM peXMMe paboThl M Ha CTOMKOCTh K TOKaM KOPOTKOTO 3aMBIKaHUs, KOTOpBIC
cienyeT oueHuBaTh ¢ yuetoM 9.9.7 u 9.10.3 cooTBETCTBEHHO.

8.3 O6mue noJs1oxKeHUs!

8.3.1 Ilpu ucnbITaHKAX KBATH(DUKALMOHHBIX, IIEPUOANIECKUX, THIIOBBIX, Ul YTBEPXKICHUS THIIA U
Ha COOTBETCTBHE YTBEPKJCHHOMY THITY OTJIE/IbHBIC UCIIBITAHKS, HE BIMSIONINE HA PE3YJIbTAThl APYTUX
UCIIBITAaHNH, TIPETyCMOTPEHHBIX B Tabmuue 12, nomyckaercs NpOBOANUTH Ha Pa3HBIX TpaHChOpMaTOpax
(mapannenbHble WCHbITaHUSA). llepedeHp MapauIeNbHBIX HCHBITAHUM CIEAyeT YCTaHaBIMBATh B
CTaHJIapTax Ha TpaHC(HOPMATOPBI KOHKPETHBIX THIIOB.

8.3.2 JlommyckaeTcsi COBMEIEHUE OTAENIbHBIX BUIOB UCTIBITAHHUM, TEPEUNCICHHBIX B 8.1.

[Mpy HanmMuuM pa3NMYHBIX WCIOIHEHWH TpaHC(OpMaTOpOB WCHBITAHHS Ui YTBEPKICHUS THIIA,
KBaM(UKaINOHHBIE, TIEPHOANYECKUE, THIIOBBIE W HAa COOTBETCTBHE YTBEPXKICHHOMY THILYy CIEIyeT
NPOBOJUTH Ha THIOMCIIONHEHUSX, Ul KOTOPBIX COOTBETCTBYIOLIHME HCHBITAHUS SBJISFOTCS Hamboee
KPUTHYECKUMH.

8.3.3 TumnoucrnosHeHUs M 4YHUCIO TPaHC(HOPMATOPOB, MOABEPracMbIX KaXKIOMY HCIBITAHHIO,
CJIe/TyeT YKa3bIBaTh B CTaH/IapTax Ha TPaHC(HOPMATOPbl KOHKPETHBIX THIIOB.

8.3.4 Ilpu mpueMOoCIATOYHBIX HCIBITAaHUSIX TPAHC(HOPMATOPHI MPEABIBIAIOT K IPHEMKE MOIITYYHO
WM NapTUSIMH U [TOJBEPraloT MPOBEPKE CIUIOIIHBIM KOHTPOJIEM.

8.3.5 OrtnenbHbIE HCIBITAHUS JOMYCKAETCS MPOBOJUTh Ha COOPOYHBIX €IMHMIAX M AETalsiX




TpanchopmaTopa. JlomyckaeTcs MO COTVIACOBAHHIO MEXIY IMOTPEOUTENEM U HM3TOTOBUTEICM IPH
UCTIBITAHUAX KBATH()UKAIUOHHBIX, TMEPUOAMYCCKUX, THIIOBBIX, JJIS YTBEPKICHUS THUIIA H Ha
COOTBETCTBHE YTBEP)KICHHOMY THITY 3aCUHTHIBATH WCIIBITAHUS TPAHCHOPMATOPOB IPYTHUX THIIOB,
UMEIOIINX AaHAJOTHYHBIE KOHCTPYKTHBHBIC WJIM TEXHOJOTHYECKHE pEIIeHHs W  OJWHAKOBBIE
MPUMECHSICMbBIC MaTepHalbl, MPH HATMYUM TaKHMX YKa3aHHA B CTaHIapTaXx Ha TpaHc(HOpMaTOphI
KOHKPETHBIX TUIIOB.

8.3.6 TlocrmemoBaTeNPHOCTh HUCHBITAHUN MOXKET OBITH IPOW3BOJBHOM, SCITU WHBIC TPeOOBAHUS HE
YCTaHOBIICHBI B CTAaHAAPTAX HA TPAHCPOPMATOPHI KOHKPETHBIX THUIIOB.

8.3.7 Ilpu oTpuLaTEeNbHBIX peE3yNbTaTax MPUEMOCIATOYHBIX, MEPUOAMUYECKUX ¢ THUIIOBBIX
UCTBITAHUHN MMOCIIC YCTPAHEHUS IE(PEKTOB MOBTOPHBIC MCIBITAHHS MPOBOJIAT B MOJHOM 00bEME HITH, B
TEXHUYECKH 00OCHOBAHHEIX CITydYasX, B COKPAIICHHOM OOBEME: IMOBTOPSIFOT UCIBITAHUS, TI0 KOTOPHIM
MOJyYeHbI HEYIOBJICTBOPUTEIEHBIC pE3yJbTAaThl, WCIBITAaHUA, KOTOPBIE MOTJIHM TIOBIHATH Ha
BO3HHUKHOBEHHUE E(PEKTOB, a TAKXKE UCIBITAHUS, KOTOPbIC HE MPOBOAUIIHCE.

Ecnu xoHKpeTHbIE MPUYMHBI HEYJIOBIETBOPUTEIHLHOTO PE3yJbTaTa HE YCTAaHOBJIEHBI, MOBTOPHBIC
HCTIBITAHNSA TI0 TYHKTAM HECOOTBETCTBUS MPOBOIST HA YABOCHHOM YHCIIEC 00Pa3IoB.

Pe3ynbraThl MOBTOPHBIX MCTIBITAHUH SBITIOTCS OKOHYATEIIEHBIMHU.

8.4 KpanudukaunoHHble UCTILITAHUS

8.4.1 Tlopsimok npoBejieHns kBanudukauonusix ucnbitanuii — mo F'OCT 15.001 u TOCT 15.309.

8.4.2 JlomyckaeTcs 3acUMTHIBATE B KadeCTBE KBaTH(DUKAIMOHHBIX WCIBITAHWA HWCIBITAHUS
OTIBITHBIX O0OPAa3loB, MPOBEICHHBIE B COOTBETCTBHU C TaOmwmIei 12, ecim COOMOICHBI CIIEIYIOIINE
YCIIOBUSL:

OMBITHBIC 00pa3ilbl OBUIM M3TOTOBJICHBI MO TEXHOJOIMH M HAa 00OPYIOBaHUH, MPEIYCMOTPECHHBIX
JUTSL CEpUITHOTO TIPOU3BO/ICTBA;

TIPH W3TOTOBJICHUN YCTAaHOBOYHOW CEpPHH HE MPOBOAMIACH NOPabOTKa KOHCTPYKINH, TpeOyromas
MIPOBEACHUS HCITBITAaHHIH;

BpEMsl, TPOIICAIICE OCIE UCIBITAHUI OMBITHBIX 00Pa3I[OB, HE MPEBBINIACT CPOK, YCTAHOBICHHBIM
JUTSL IEPUOTNICCKUX HCITBITAHHH.

Ecim »Tm ycinoBHS HE COONIOACHBI, TO TP COOTBETCTBYIOIIEM TEXHHYECKOM OOOCHOBAHUHU
JIOITYCKAeTCsl 3aCUUTHIBATh MCIIBITAHUS, HA PE3yIbTaTaX KOTOPHIX HECOOMIOACHNE YKa3aHHBIX YCIIOBHHA
HE OTpa)kaeTcsl.

8.5 TlpmemocaaToYHble HCIBITAHUS MPOBOJUT CIIy)K0a TEXHHUYCCKOTO KOHTpOJIA JTHOO apyras,
YIOJTHOMOYCHHAS Ha 3TO CITYK0a MPEAIPUITHS-U3TOTOBHUTEIIS.

OmHOBpEMEHHO C TPHUEMOCHATOYHBIMHA HWCHBITAHUAMH KaXAbIH TpaHchopMaTop HOIDKEH
TIO/IBEpraThCsl MEPBUYHON TOBEPKE IO MpaBUIaM, IPUHSITHIM B CTpaHEe-U3TOTOBHUTENE, U METOJUKE TIO
I'OCT 8.217.

8.6 Ilepuoauyeckne NCHBITAHUSA

8.6.1 Ilepmomgmyeckue WCHBITAHHUSA CIEAyeT TMPOBOAWTH Ha TpaHCHOpPMATOpaX CEPUHHOTO
MIPOM3BO/ICTBA HE PEXE OJHOTO pas3a B 5 JIeT.

IoxaTeeprkaeHue cpeaneil HapaOOTKH 0 OTKa3a MEePBbIA pa3 mpoBoaAT uepe3 10 jer mocie Havyana
CepUIHOTO MPOU3BOJCTBA, 3aTEM — HE PEKE OJHOTO pasa B 5 JIeT.

8.6.2 Ecmu mpom3BoACTBO TpaHC(HOPMATOPOB OBIIO MpEepBaHO KO BPEMEHH HACTYIUICHHUS CpPOKa
OUYEpEHBIX IMEPUOANIECKUX HCTBITAHUH, TO TPH BO30OHOBIEHHM BBITyCKa CIIEAYET IPOBOAUTH
MEepUOANYECKUE HCIIBITAHUS TpaHCc(HOpMATOPOB Ha oOpaslax INepBOW MapTHH, W3TOTOBJICHHOW IMOCIe
BO300HOBJICHHS! IPOU3BO/ICTBA.

Jlo 3aBepuieHHs OTHENBHBIX (JUIMTEIBHBIX 110 BPEMEHH) WCIBITAaHWH, BXOSIIMX B 00BEM
MEPUOANIECKUX WCIBITAHNH, OCHOBAHHEM JUIA BBIMYCKa TPaHC(OPMATOPOB SBISIETCS MPOTOKOIM
NPEABIIYIIHNX EPUOANIECKUX UCIIBITAHUI.

8.7 TumoBble WCIBITAHUS CIIEAYEeT MPOBOAWTH B IIOJHOM WM COKpAaIlEHHOM oOBeMe
KBIN(UKANINOHHBIX HMCHBITAHUH TP W3MEHEHWH KOHCTPYKIWH, TPHMEHSIEMBIX MAaTepuasioB HIIH
TEXHOJIOTUH INPOU3BOACTBA, €CIM 3TH M3MEHEHUS MOTYT OKa3aTh BIMSHHE HA XapaKTEPHCTHKH HIIN
napaMeTpsl TpaHc(hOpMaTOPOB.

B 3aBucumocTH OT XapakTepa BHOCHMMOIO HM3MEHEHHUS (M3MEHEHHWIl) MCIBITAHUSAM JOITyCKaeTcs
MIOJBEPTaTh OTAEIbHBIE COOPOYHBIC €MHUIIBI, AE€TaIH, 00pa3Ibl MAaTEPHAIOB H JIp.

8.8 HcnoblTaHust 1 yTBEPXKICHHS THUIA M HA COOTBETCTBHE YTBEP)KACHHOMY THILYy CIIETyeT
MIPOBOAMTH IO MPaBHJIAM, IPHHATHIM B CTPaHE-U3TOTOBUTEIE.

9 MeToabl KOHTPOJIS



9.1 ITpoBepka HA COOTBETCTBHE TPEOOBAHUAM COOPOYHOIO YepTeKa

9.1.1 TIpoBepke nojyiexar:

raGapuTHBIE', yCTAHOBOUHBIE M NPHCOEIMHHTENbHBIE Pa3Mephl, s KOTOPHIX Ha COOPOYHOM
YepTexe yKa3aHbl IPEJCIIbHbIC OTKIOHEHMUS;

macca Tparcdopmaropa');

COCTOSIHUE TIOBEPXHOCTH HaPY>KHBIX U30JSLIMOHHBIX 4acTel;

COCTOSTHHE 3aI[UTHBIX TOKPBITHI Hapy>KHbBIX YacTeil;

COCTOSTHHE TIIOIMIAA0K IO/ 3a3EMIISFOIIIE 3a)KUMBI;

MPaBUJIbHOCTH 3aIIOJTHCHU S TaOIMYEK TEXHUUCCKUX JaHHBIX

MapKHPOBKa BBIBOJIOB;

KOMIUIEKTHOCTb.

1 o
) KpOMe NPUEMOCAATOYHBIX UCIIBITAHUM.

[IpoBepKy MPOBOISAT BHENIHUM OCMOTPOM, H3MEPEHHEM YHHBEPCAIBHBIM H3MEPUTEIbHBIM
HMHCTPYMEHTOM, IIpH ITOMOIIHY IA0JIOHOB, a TaKXKe B3BEIIMBaHHEM TpaHCc(opMmaTopa Ha Becax oOIiero
MPUMEHEHHUS UM TIPU IOMOIIH MTPY>KUHHOT'O INHAMOMETpa.

9.1.2 Ilpn TNpHEMOCAATOYHBIX HCIBITAHUAX pa3Mepbl IOIMYCKAeTCsl MPOBEPATh HA JACTASX H
CcOOPOYHBIX eMMHUIIAX IO COOPKH TpaHC(hopMaTopa.

9.1.3 JlomyckaeTcsl OIpeneNsiTh Maccy TpaHCPopMmaTropa CyMMHPOBAaHHEM MacC €ro OTAEIbHBIX
COOPOYHBIX ¢IUHHII.

9.2 UcnbITaHue H30JISALHHT

9.2.1 M3onsiumio mepBUYHON OOMOTKH HCTIBITHIBAIOT:

JUTS TpaHC(OPMATOPOB Ha HOMUHaNBHOE HamnpspkeHne 0,66 kB — o 'OCT 2933;

JUT TpaHchOopMaTOpOB Ha HOMHHANIBHBIC HampspkeHus oT 3 10 500 kB prmouutensHo — mo [OCT
1516.1,TOCT 1516.2 u I'OCT 1516.3;

Uit TpaHcdopMaTopoB Ha HOMHHaNbHOE HanpsbkeHne 750 kB — mo 'OCT 1516.2, TOCT 1516.3
n I'OCT 20690.

VcnbiTaTenbHbIE HANPSDKEHHS TNPHUKIAIBIBAIOT MEXIY OAHUM M3 BBIBOJOB (WM 3aMKHYTBIMH
HaKOPOTKO BBIBOJIaMHU) IEPBUYHOM OOMOTKM M 3aMKHYTBIMH HAKOPOTKO BBIBOJAaMH BTOPHYHBIX
O0OMOTOK, K KOTOPBIM JOJDKHBI OBITH NPHCOEAMHEHBI 3a3eMIIsieMble 4YacTH TpaHcopmaTopa. s
TpaHcopmMaTopoB, HE WMEIOMUX COOCTBEHHOW TEPBUYHOW OOMOTKH, CIOCO0 TPHIIOKECHUS
HaIpsDKEHUS CIIeyeT yKa3blBaTh B CTaHAApTaX Ha TPaHCHOPMATOPBI KOHKPETHBIX THIIOB.

ITpu oTCYTCTBMM B KOHCTPYKLHMH TpaHC(hOpMaTopa 3a3eMIISEMbIX 3JEMEHTOB B CTaHIapTax Ha
TpaHcopMaToOpsl KOHKPETHBIX THUIIOB IOJDKHBI OBITh yKa3aHbl METaJUIMUYECKHE YacTH, KOTOPBIE HpPHU
WCTIBITAHUAX JOJDKHBI OBITh PUCOETMHEHBI K 3aMKHYTHIM HAKOPOTKO BTOPHIHBIM OOMOTKAM.

Meroasl HWCHBITaHMS W3OJSIIMM  MACJIOHANONHEHHBIX TPaHC(OPMAaTOPOB Ha HOMUHAIBHOE
Hanpspkenue 330 kB U Bblle Cpe3aHHBIM I'PO30BBIM HMITYJIBCOM M MHOTOKPATHBIMH CPE3aHHBIMH
UMITyJIbCaMH CIIEAYET YKa3bIBaTh B CTaHAApTaX Ha TpaHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

9.2.2 InuHy IyTH yTEYKH BHEUIHEH M30JISIMU TPaHC(HOPMATOPOB HA COOTBETCTBHE TPEOOBAHHAM
6.3.1 m 6.3.2 mposepstot o 'OCT 9920.

9.2.3 MexmyCeKITMOHHYI0 N30JIsIuI0 UcbIThiBatOT o 'OCT 1516.2.

HUcnbitaTensHoe HampsbkeHHe 3 KB NpUKIaAbIBAIOT MOOYEPEAHO MEXAY KaXKIOW CEeKIUEeH |
COCAMHEHHBIMHU MEXAY 000! MPOYNMH CEKIMSIMH OOMOTKH.

9.2.4 Wzomamuio BTOPUYHBIX OOMOTOK TpaHcopmaropoB wucmbeiThiBalor mo ['OCT 1516.2.
HcnbiTaTenbHoe HampspkeHue 3 KB IpuKiIafgbiBaroT MOOYEPENHO MEKAY 3aMKHYTBIMH HaKOPOTKO
BBIBOJIAMH Ka)JIOW M3 BTOPUYHBIX OOMOTOK M 3aMKHYTBIMH HAKOPOTKO BBIBOJAMH IMPOYUX BTOPHYHBIX
00OMOTOK, K KOTOPBIM ITIPHCOEIUHSIOT 3a3eMiIsieMble 4acTH TpaHcopmaropa. IIpum oTcyTcTBHM B
KOHCTPYKIINH 3a3eMIIIEMBIX YacTEH ClIeyeT PyKOBOJCTBOBATHCS yKasaHusIMH 9.2.1.

9.2.5 YpoBenr wactuHbIX pazpsanoB ompernensioT mo 'OCT 1516.3 u 'OCT 20074. Mertonsr
M3MEpEHUs TaHI'€HCa yIila AUIIEKTPHUECKUX NOTeph KOHJCHCATOPHOIH OyMa)KHO-MACISIHOW M30JISIHN
ClIeyeT yKa3blBaTh B CTaHAapTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THITOB.

9.2.6 UcnpITanne MEeXAYBUTKOBON U30JIALIAN

9.2.6.1 Ilpu nCHBITAHUAX MEXKTYBUTKOBOH HM3OJLIIMM HCHBITYeMas BTOpUYHAs OOMOTKA IOJDKHA
OBITH PA30MKHYTa, @ OCTAJIBHBIC BTOPUYHbIE 0OMOTKH (€CIIH OHH UMEIOTCS) — 3aMKHYTHI HAKOPOTKO.

Yepe3 mnepBuUHYI0 OOMOTKY TpaHchopMaTopa HporyckaloT Tok uactorod 50 T'u, 3HaueHume
KOTOPOTO ONPEEISIOT B COOTBETCTBHH ¢ TpeGoBaHmMsMH 6.3.7").



IIOHyCKaeTCH MpOBE€ACHUEC HUCHBITAaHUA NPHU HECKOJIBKUX OAHOBPEMEHHO PA3OMKHYTBIX BTOPHUYHBIX
0OMOTKax, €ClIi CPaBHUTEIBbHBIMH HCIBITAHUSAMH Ha OIHOW M TOW K€ YCTaHOBKE JIOKa3aHO, 4YTO
HWHIYKTHPOBaHHOE BO BTOPHYHBIX OOMOTKAX HAIpPsDKEHHE (aMIUIUTYa) He YMEHBLIAeTCs OoJiee 4eM Ha
20 % 1o CpaBHEHHIO C MCIBITAHUSIMH, IPOBOANMBIMY MPU OJHON PA30MKHYTONH OOMOTKE.

Y Ilenpio HACTOSAIIErO MCIBITAHMS ABISEICS HE BOCIPOM3BENCHHE YCIOBHE paGoThl TpaHchOpPMATOpa HpH
Pa30MKHYTOH BTOPHYHOM IIETTH, a MPOBEpKa KaueCcTBA MEKAYBUTKOBON M30JIAINH, TOTOMY (hOpMy BOJIHBI TOKA U
HAaIpsDKEHNS He HOPMHUPYIOT.

9.2.6.2 IlepBuyHass 0OMOTKA IIMHHBIX, BTYJIOUYHBIX, BCTPOCHHBIX U Pa3beMHBIX TPAHCPOPMATOPOB
MOXET WMHUTHPOBATHCS HECKOJNBKAMH BHTKAMH, IPU OTOM 32 HOMHHAIBHBIA TEPBUYHBIA TOK
MIPUHAMAIOT TaKOe 3HaYCHUE, PH KOTOPOM COXpaHIETCs 3HaUeHHE HOMHHAIBHBIX aMIIEPBUTKOB.

9.2.6.3 UuaykTHpyeMoe BO BTOPUYHON OOMOTKE HAMPSDKEHHUE JOIMYCKACTCS ONPECIIATh:

HETOCPEICTBEHHBIM U3MEPECHUECM HATIPSKCHHUS Ha BBEIBOJIAX UCIBITYEMON BTOPHYHON OOMOTKHY;

IUIsE  TpaHCc(OpMATOPOB, HWMCIOIIUX COOCTBEHHYIO TMCPBHYHYI0 OOMOTKY, — H3MEpPCHHEM
HaTPsDKCHUS Ha BBIBOJIAX MEPBHUYHOW OOMOTKHM M YMHOJKEHHEM HW3MEPEHHOTO 3HAYCHHUS HAIPSIKCHUS
HA OTHOIICHHE YHCEN BUTKOB BTOPHYHOI U TIEPBHYHOI 0GMOTOK™;

JUIS IIUHHBIX, BTYJIOYHBIX, BCTPOCHHBIX W Pa3beMHBIX TPAHCHOPMATOPOB — H3MEPCHHUEM
HaNpSDKCHUS Ha BBIBOJIAX «KOHTPOJBEHOW» OOMOTKH, HAJOXKCHHOW BPEMEHHO IOBEPX HCIBITYEMOH
OOMOTKHM, W yMHOXEHHEM H3MEPEHHOTO 3HAUCHHs HANpsHKeHHS Ha OTHOIICHHWE YHCEN BHUTKOB
BTOPUYHOU U «KOHTPOJBbHOI» 0OMOTOK.

2 [pu 3TOM M3MEPEHUH IPEHEBPEraloT NaJCHUEM HANPSUKCHHS HA TIEPBHYHOI 0OMOTKE.

9.2.6.4 [IlepBuuHbBli TOK (HEHCTBYyIOIIEe 3HAYCHHWE) CIIEAyeT U3MEPATh C IOMOIIBIO
TpaHchopMaTopa TOKa U aMIlepMeTpa KIaccoB TOUHOCTH He HIxe 1.

9.2.6.5 Tpancdopmarop CUMTAIOT BBIACPKABIIMM HCIBITAHWE, €CIM B MPOLECCE HWCIBITAaHUS
MEXIYBUTKOBOH H30JIALMUA BTOPHYHBIX OOMOTOK HE MPOHM3OLUIO PE3KOTO YBEIMYCHHS ITEPBUYHOTO
TOKA WIN YMEHBLICHNUS HHIYKTHPYEMOTO HalpsKESHHUS.

Hamnpspbkenne, MHAYKTHpyeMOE€ BO BTOPHYHOH OOMOTKe (aMIUIMTYAHOE 3HAYeHHE), CIEeIyeT
ONpeNeNsTh C NOorpemHocTeio He Ooiee 10 % mnpubopamu, WMEIONMMH BBICOKOE BXOJHOE
CONPOTHBIICHHE: JJICKTPOHHBIM BOJBTMETPOM WM  DJCKTPOHHO-TYy4YeBBIM ocuuuiorpagom ¢
JeTHTeIeM HamnpspkeHus. Jlomyckaercsi MCIONb30BaTh Ul W3MEpEHHs HaNpshHKEHHS BOJBTMETP,
pearupyrommil Ha aMmIUIMTYJHOE 3HAUEHUE HANpPSDKEHUs, HO TpalyupyeMblii B JEHCTBYIOLIMX
3HAYEHUSX CHHYCOMJIAIILHOM KpUBOH. B 3TOM cityuae HanpspkeHne, oKa3biBaeMoe IpHOOpPOM, JI0IKHO

OBITH YMHOXXEHO Ha V2.

JlommyckaeTcss BMECTO M3MEPEHHUs TOKa OrpaHUYMBAThCA KOHTPOJIEM 3a €r0 M3MEHEHHEM B CIydae,
KOr'Jla ONpeAeNsIoell BEMUYMHON NPU UCIBITAHUN SIBIIICTCS aMILIUTYAHOE 3HAU€HNUE HAMPSDKEHUS, U,
AHAJIOTUYHO, JIOIYCKAeTCd BMECTO W3MEPEHMs HANpsDKEHUS OrPaHWYMBATHCS KOHTPOJEM 32 €ro
HM3MECHEHHEM B CIIydae, KOT/la OTPEIEIIAIOIEH BENMMYNHOMN PH HCIIBITAHUY SIBIIAETCS EPBUYHBIN TOK.

9.2.7 UcnplTanus U30JSLIMH, TIPOBOJUMBIC B KAUECTBE KPUTEPHUS YCIIEUTHOCTH IPYTUX UCIIBITaHUIl,
MIPOBOJAT MPH 3HAUYEHUSX MCHBITATEIbHBIX HANpPsDKEHUH, paBHBIX 90 % HOpPMUPOBAaHHBIX 3HAUCHUH, U
BPEMEHHM BO3JICHCTBHS | MUH, BHE 3aBHCUMOCTH OT BHA U30JISAILIUH.

9.3 M3mepeHHE COMPOTUBICHUS HM3OSAIMA OOMOTOK MPOBOAAT MerommerpoMm Ha 2500 B mis
nepBUYHBIX 00MOTOK 1 Ha 1000 B — 17151 BTOpHUYHBIX OOMOTOK.

9.4 Ompenenenne NPOOMBHOTO HANPSDKEHHMST W TaHTEHCA Yrila JAWUDIEKTPHYECKUX IIOTEPh IPH
ucnbelTanny mpoosl maciaa — o FOCT 6581.

Jis TpanchOpMaTOpOB ¢ HOMHHAIBHBIM HampspkeHHeM 10 35 kB BKmoYMTENnsHO mMpody macia
OTOMPAIOT B JICHb HCIBITAHHUS M3 EMKOCTH, U3 KOTOPOW OBLIO 3aJMTO MAaciio B TpaHchopMaTop, a Juis
TpaHcopMaTopoB C HOMHUHAIBHBIM HanpspkeHneM 110 kB u  Bbllle HENoOCpeACTBEHHO W3
tpaHcopmaropa. Ilopsnok B3sfTHS TPOOBI JOKEH OBITh YCTAHOBJIEH B CTaHJapTax Ha
TpaHc(opMaTOpsl KOHKPETHBIX THIOB. METOIBI ONpENENeHNs] BIAaro- W ra3oCoICpKaHus, a TaKKe
IPOBEJCHUSI XpOMaTOrpaMuecKoro aHannu3a CoJACPIKaIlUXCsl B Maclie Ta30B JOJDKHBI ObITh YKa3aHbI B
CTaH/apTax Ha TpaHCc(OPMATOPbl KOHKPETHBIX THIIOB.

9.5 Onpeaenenue NOrpenrHocTei

9.5.1 IlpoBepka NOJISPHOCTH U ONPEIEIIEHUE TOKOBBIX M YTJIOBBIX MOIPEUTHOCTEN

9.5.1.1 IIpoBepKy MOJMSPHOCTH U OINpPEAEICHHE TOKOBBIX M YIJIOBBIX MOTPELIHOCTEH MPOBOAAT HA
TpaHcopmaropax, MOJBEPTHYTHIX pa3MarHW4YMBaHHWIO. MeTonpl pa3sMarHWYMBaHMS, MPOBEPKa
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OnpeeneHne MorpenrHocTe TPOBOIAT HA KaXK/10H BTOPUYHON OOMOTKE.

Ecnn 0OMOTKE NMPHCBOEHO HECKOJBKO KJIACCOB TOYHOCTH W (WMJIM) HECKOJIBKO HArpy30K, TO TIPH
MIPUEMOCIATOYHBIX UCIIBITAHUSX OINPEAEICHIE MOrPEIIHOCTEH TPOBOASAT B BBICIIEM KJIACCE TOYHOCTH B
YCJIOBUSIX, OTOBOPEHHBIX MEXIIy U3TOTOBHUTENIEM H MOTPEOUTENEM, a TPU APYTHX BUAAX MCIBITAHHNA —
BO BCEX KJaccaXx TOYHOCTH W TP BCEX HAarpy3Kax, YCTAQHOBJICHHBIX B CTaHJapTe Ha JaHHBIH
TpaHchopMaTop.

9.5.1.2 Ilpu ompeneneHnH MOTPEITHOCTEH BTOPUIHON OOMOTKH KacKagHOTO TpaHChopmaTopa BCe
OCTaJIbHbIE €r0 BTOPUYHbIE OOMOTKH JOJIKHBI OBITh 3aMKHYTBI Ha Harpy3ku. [IpolieHTHOE OTHOIIEHHE
3HA4YEHHH HArpy30K K HOMMHAJIBHBIM 3HAUEHHSIM JIOJDKHO COOTBETCTBOBATH MPOLIEHTHOMY OTHOIIEHHIO
BTOPUYHOM HAarpy3k# (K HOMHHIFHOMY 3Ha4€HHIO) B HCIIBITYEMOIl OOMOTKE, €Clii NHbIe TpeOOBaHMS
HE MPEAyCMOTPEHBI B CTaHapTe Ha TpaHc(hopMaTop KOHKPETHOTO THIIA.

9.5.1.3 TorpemrHoCTH IMIMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX U Pa3beMHBIX TPaHC(HOPMATOPOB IMPH
WCTIBITAaHUSAX KBaJM(DUKAIMOHHBIX, THIIOBBIX M Ha YTBEpP)KICHHE THIA CIEIyeT OIpEeNessiTh B
TIEPBUYHOM TOKOBEAYIIEM KOHTYPE COTJIaCHO PUCYHKY la.
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1 — ucnpITyeMblid TpaHCHOPMATOP; Ayaxc — PACCTOSHUE MEXKTY OCSIMH ITPOBOTHHUKOB

coceHUX (a3 B MecTe yCTaHOBKH TpaHc(hOpMaTopa B 3KCILTyaTallui; — PacCTOsSHHUE

B CBETY OT TpaHchopMaTopa 10 MecTa OJrKaiiniero n3ruda mpoBOTHHKA, CIYKAILIEro
B AKCIUTyaTaIlly epPBUYHOI 0OMOTKON TpaHChopmaTopa

Pucynok 1

UYucrieHHbIE 3HAYCHHS DPA3MEPOB Ayaxe U Dyae MOIDKHBI OBITH YCTaHOBJECHBI B CTaHAApTax Ha
TpaHcopMaTopbl KOHKPETHOTO TUIIA ¥ IIPU HCIIBITAHUM OHU HE JIOJDKHBI OBITH MTPEBBILICHBI.

9.5.1.4 TlorpemHoCTH UIMHHBIX, BTYJOYHBIX, BCTPOCHHBIX M Pa3beMHBIX TpaHc(opMaTopoB Ha
HOMHUHaNbHBIE TOKM cBbimie 2000 A TpH HCHBITAHUAX NPHEMOCAATOYHBIX, MEPUOAMUYECKUX W Ha
COOTBETCTBHUE YTBEPKACHHOMY THUILY JOIYCKAETCS ONPEACIATH C IEPBUYHON OOMOTKOH, cocTOsIIEH U3
HECKOJIbKUX BUTKOB, U IIPH COOTBETCTBEHHO YMCHBIICHHOM 3HAaUY€HWHM HOMHHAJIBHOTO TOKa (TaKUM
o0OpazoM, 4TOOBI 3HaYeHHWE HOMHUHAJIBHBIX aMIEPBUTKOB OCTABAIOCh HEM3MEHHBIM), €CJIM IIpH
KBATN(UKAIMOHHBIX WM THUIOBBIX HCHBITAHUAX YCTAaHOBJIEHO, YTO pasHHWIA B 3HAYCHMAX
MOTPEIIHOCTEH, M3MEPEHHBIX IMOJOOHBIM 00pa3soM M IPH YCIOBHSIX YCTAHOBKH TpaHchopmaropa
cormnacHo 9.5.1.3, e mpeBbimaet 25 % HOpMHUPYeMBIX 3HaYeHHH. PacmonoskeHre BUTKOB NMEPBUYHON
OOMOTKM, BBIIIOJHAEMOH JUIS  WCIBITAaHWS, PAaBHOMEPHOE BAOJIb  MarHUTOIPOBOJA WM
COCPEZOTOUCHHOE HA OJJHOM M3 €ro 4acTei, JIOJDKHO OBITh yKa3aHO B CTaHJapTe Ha TpaHchOpMaTop
KOHKPETHOTO THUTIA.

9.5.2 Tlpr HEOOXOJMMOCTH TPOBEPKU CTAOMIBHOCTH METPOJIOIMYECKUX XapPAKTEPUCTUK B Ka4ECTBE
KPUTEpHUsI  YCIEIIHOCTH JPYTrMX HCIBITAaHWH, e€e CleIyeT TNPOBOIUTH HENOCPEICTBEHHBIM
OTIpeJIeTICHUEM TIOTPELIHOCTeH MM M3MEpeHHWeM TOKa HaMarHW4MBaHWs cornacHo 9.13. 3HaueHue
JOIYCTHMOTO M3MEHEHUs! MOTPEITHOCTEH WM TOKAa HAaMAarHWYMBAHMA JOJDKHO OBITh YCTAHOBIICHO B
CTaHJapTe Ha TpaHCc(HOPMATOP KOHKPETHOTO THUIIA.

9.5.3 Ilpu mpueMOCIaTOYHBIX HMCIBITAHUSX MOTPELIHOCTH JOMYCKAETCsS M3MEPATh MPU MEHbIIEM
Yucile 3HAYeHWH TOKOB M HAarpy3oK, 4eM ykazaHo B 6.4 (tabmuusl 8 u 9), ecnu 3T0 00OCHOBaHO
pe3ynbTaTaMy KBTN(UKAIMOHHBIX HIIH THITOBBIX HCIIBITAHUH.



9.6 IIpoBepka npeae/ibHONH KPATHOCTH U k03¢ dunneHTa 6€301aCHOCTH NPUOOPOB
9.6.1 TlpoBepky Ipeae/ibHOW KPaTHOCTH M KO3(duiMeHTa OE30MacHOCTH HPUOOPOB CIIEAyeT
MPOBOJHTH MO CXEMe, IPUBENICHHOI Ha PUCYHKE 2.

TTO TTH
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TTO — ob6pasmuossrii TparchopmaTop Toka; TTU — ucneiTyeMblIit TpaHchopMaTOp TOKA;
TTIIN — npomMexyTO4HBIH TpaHCcHOpMATOp TOKA, HAXOAAIIMICS B IIETIH HUCTIBITYEMOTO
tpancdopmaropa Toka; TTIIO — mpomexyTouHBIH TpaHCHOPMATOp TOKA, HAXOSIIHICS B
1enu o0pa3noBoro Tpanchopmaropa Toka; Al, A2 — aMmnepmerpsl; Z, — BTOpHUYHAS Harpy3Ka
B IICITH HCIIBITYEMOTO TpaHC(HOPMATOpa TOKA

Pucynok 2

K a1eMeHTaM cXeMbl IPeIbABIAIOT CISAYIOIHE TPeOOBaHHUS:
a) ko3¢ ¢unuentsl Tpanchopmanuu Tpanchopmaropos TTIIO u TTIIM nomkHBI OBITH TaKUMH,
YTOOBI BBIIOIHSIIOCH YCIIOBHE

Mo Mo = Ny Ny (3)

rie n,— ko3 uuuent rpancpopmarmu TTO;

o — K03 duiment tpancdopmannu TTIIO;

n,; — ko3 durment Tpancopmarun TTHU;

Ny — Koahdunment Tpanchopmanuu TTIIN.

Ecnu  o6pasuoBblit  Tpanchopmarop umeeT KOIPPHUUUEHT TpaHchOpMaIK, IPU KOTOPOM
BBITIOJIHACTCS YCIOBUE M, = My My, TO TPOMEXKYTOUYHBIM TpaHCHOpPMATOp B €ro ILENH MOKET
OTCYTCTBOBATH;

6) amnepmeTpsl Al u A2 TOIDKHBI H3MEPATH JSHCTBYIOMNE 3HAYCHHUS TOKA.

AwmriepmeTp A2 NOJKEH UMETh Majloe BHYTPEHHEE COTPOTHBIICHHE.

Knacc TouHocTH aMniepMeTpoB JIOJDKEH OBITH He HIKe 1.

Knacc TouHOCTH TPOMEKYTOYHBIX TPAHC(HOPMATOPOB JOJDKEH OBITh HE HIKE 0,5.

O06pa31oBEIii TpaHC(HOPMATOP JOKEH HMETh:

KJacc To4yHOCTH He Hmke 0,5 wim monHyro morpemHocTh He Oonee 0,5 % mnpu HCHBITAHUH
BTOPUYHOM 00MOTKH Kiacca SP;

KJIacC TOYHOCTH HE HIDKE | WIIM TOJHYIO MOTPEIHOCTh He Oosee 1 % npu UCTIBITAaHWU BTOPUYHON
obmoTku Kitacca 10P;

B) 3HAUCHUE HArPy3KH U €€ KO3(D(HUIIMEHT MOLTHOCTH JAOJIKHBI ObITh BHIOPAHBI TaK, YTOOBI OJIHOE
COIPOTHBIICHHE BHEITHEH BTOPUYHOMN IS UCIBITYEMOro TpaHcdopmaropa (BKIOUYasi CONMPOTHBIICHUE
NIPOBOZIOB M MPOMEXYTOYHOTrO TpaHchopmaropa) W ee KOI(PPHUIMEHT MOIIHOCTH OBIIM paBHEI
3aJaHHBIM 3HAYCHUSIM (C TOYHOCTBIO 5 %0).

Uepes nepuaabie 00MoTkH TTO m TTU mporryckaroT TOK YacTOTOH (SOf(l)’OS) I'm mpakTngecku

CHHYCOMIAJIbHOH (OPMBI, 3HAYEHHE KOTOPOTO COOTBETCTBYET MNPENeNbHOH KpaTHOCTH WM
k03¢ dunneHTy 6e30nacHoCcTy NPUOOPOB. 3HAYEHHE IEPBUYHOTO TOKA U3MEPSIIOT amIriepMeTpoM Al.
IMoxHyt0 MOTPEIHOCTS €, %0, ONPENEISIOT 0 GopMyIIe
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rae 4 — TOK 1o amnepMerpy Al, A;
I, — TOK o ammepmeTpy A2, A.

9.6.2 Ecmu wcnblTaTenbHas YCTaHOBKa M (WJIM) HOpPMHUpyeMash TepMHUYecKas CTONKOCTb
UCTIBITYEMOTO  TpaHC(OpMaTopa OrPaHWYMBACT IUTEIBFHOCTh NPOTEKaHMs TpeOyeMoro TOKa,
HEOOXOAMMYIO Il YCIHOKOGHHSI aMIEPMETPOB, JOMYCKACTCSl OINPEAETATh TOK IPYTHMM CIOCOOOM,
HarpuMep OCHHILIOrpagupOBaHUEM.

Jnst tpaHcdopMaTopoB C HECKOJBKMMHU HOMHHAJIBHBIMH KO3(h(HUIMEHTaMH TpaHCHOpMaINH,
MOJTYy9aeMbIMU TIEPEKIIOUYCHHEM CeKIMH OOMOTOK TIpHM HEM3MEHHOM 3HAYeHHH HOMHHAIBHBIX
aMIIEPBUTKOB, TOJHYIO IIOTPEIIHOCTh JOMYCKAaeTCsl M3MEpATh HpH JroboMm Kodddumente
TpaHchOopMaIHH.

9.6.3 1llunHbIe, BTYJOYHbIC, BCTPOCHHBIE U pa3beMHbIe TpaHC()OPMATOPHI CIEIYET UCIBITHIBATH B
UCTIBITAaTEIbHOM KOHTYPE COTJIaCHO PUCYHKY la.

UncnenHple 3Ha4eHUsT pasMepoB A W b [OmWKHBI OBITH YCTaHOBIEHBI B CTaHAapTax Ha
TpaHc(opMaTOpsl KOHKPETHBIX THIIOB U TIPU HMPOBEPKE MPEIebHOM KPaTHOCTH OHU HE JIOJKHBI OBITH
MIPEBBILICHBI, @ TPU MPOBEpKe Kod(pPHIUEHTa 0e30MacCHOCTH HPUOOPOB JOJDKHBI OBITH HE MEHee
YCTaHOBJICHHBIX 3HAYECHHH.

9.6.4 TlpenenbHyI0 KPaTHOCTH JOITyCKAETCS MPOBEPATH IPYTAM CIOCOOOM, KOTOPBIH JOIKEH OBITH
YCTaHOBJIEH B CTaHIAAapTe Ha TpaHCHOPMATOP KOHKPETHOTO THUNA, €CIM MPH HCIBITAHHAX
KBAIM(HUKALUOHHBIX, THUIOBBIX, Ha YTBEPXKACHHE THIIA WM JUIi TPOBEPKU COOTBETCTBHS
YTBEPXKIECHHOMY THITy JIOKa3aHO, YTO OTOT CIOCO0 obOecreynBaeT NONyYeHHE pPaBHO3HAYHBIX
pe3yIIbTaToB.

Kosdpdumnuent OezomacHOCTH NPHOOPOB IOIMYCKAaeTCA ONPEASNATH IIyTeM H3MEpEHHS ToKa
HaMarHM4uBaHus 1o 9.8.5.

9.7 OnpeneJieHue KOJUYECTBEHHON YTeUKH ra3a ra30HanoJJHeHHbIX TpaHcopMaTopoB

9.7.1 HctibITaHme 110 ONpeNeNICHNI0 YTEUKH MPOBOAST IpH Temitepatype (25 + 10) °C.

Ucnoeityemerii  TpanchopMaTOp, 3alONHEHHBI Ta30M 10 HOMHHAIBHOTO pPabOYero IaBieHUS,
NOMELIAI0T B 3aMKHYTHIII 00beM (Kamepy, 4eXosl M3 MOJMMEPHOM IUICHKH), KOTOPBIH HE JOJDKEH
NpeBBIIATh HAPYKHBIA 00BEM UCIIBITYeMOro TpanchopmaTopa Oojee 4eM B 3 pasa.

BHyTph 00BeMa MOMENIaroT BEHTWJISATOP, CIIOCOOCTBYIOIIMI MEPEMENINBAHUIO CMECH BO3AyXa H
rasa, 3aIloJIHSIONMIEr0 TpaHc(hopMaTop.

ITocne ycraHoBKHM TpaHcopMaTopa B 3aMKHYTHIH 00BEM, B TOCICAHHA BBOIAT IIMYI
YyBCTBUTEIBLHOTO NMpUOOpa (TeUSHCKATENs), pearnpyromero Ha Majible KOHIIGHTPAIUH ra3a, KOTOPBIM
3aIl0JIHEH WCIIBITyeMBIH TpaHcdopmarop, U (GUKCHPYIOT mokazaHus npubopa. Uepes onpeneneHHBII
MMPOMEXXYTOK BPEMEHHU BBIACPKKH TpaHChopMaTropa B 3aMKHYTOM oOwmeme (Hampmmep depe3 | u)
OTIEpPALHIO IOBTOPSIOT.

9.7.2 TonoByio yTeuky rasa ¢, % Macchl ra3a B UCIIBITYEMOM TpaHc(hopMaTope, ONpeAessioT Mno

¢dopmyne

_8,76-10° -AC-P,-AV
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rae AC— pa3HOCTH KOHIIEHTPAIINH Ta3a B 3aMKHYTOM 00beMe 3a BpeMsI BRIICPIKKH, T/,

P, — naBneHue rasa, pasHoe 1 krc/cm’;

AV— pa3HOCTh MEXIy 3aMKHYTHIM OOBEMOM MW HapyXHbIM OOBEMOM HCIIBITYEMOTO
TpanchopMmaTopa, I,

Pjon — HOMHHAJIBHOE JaBJICHHE ra3a B TpaHchopMaTope (abCOMOTHOE), Kre/cM?;

Vi: — 00BbeM rasa B TpaHcopmarope, J;

d — MJIOTHOCTH ra3a B Tpanchopmarope;

{ — BpeMs MeXKy U3MEPCHUSIMH, Y.

s TparcdopmaTopa, 3al0JIHEHHOTO 3J1era3oM
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1 3naueHnst 00BEMOB, HEOOXOMMUMBIX IUISi BBIYMCICHHS YTEYKH, JOJDKHBI OBITH HAMICHBI C
MOTPENIHOCTEIO, He TpeBbimaronei 20 %.

2 Ecnm mkanma mnpubopa Ais ONpeneNieHHs yTeYKd He KaluOpoBaHa HEMOCPEICTBEHHO JUIs
OTIpeJieTIeHs] 3HaYEeHUsI KOHIIEHTPALUH, T/J1, 3T 3HaYSHUs HaXosT 1o 3aBucuMocti C = f(H), Tie H —
MOKa3aHWs TpHOOpa B EAMHHWIAX IIKAJIBI, MPWIOKCHHOW K CBHICTENBCTBY 00 aTTeCTaluH
(xanmuOpoBKe), IPOBOINUMOM B YCTAHOBIICHHOM TTOPSIKE.

9.8 Onpenenenne TOka HAMATHHYUBAHUS BTOPHYHBIX 00MOTOK

9.8.1 [lns ompeneneHus TOKa HaMarHMYMBaHMS K MCIBITYeMOH BTOPHYHOM OOMOTKE IpH
Pa3OMKHYTOH IepBHYHONH OOMOTKE TNpHKJIaasBaloT HampspkeHue U wacrorod 50 I'm m m3mepsioT
MIPOTEKAIOIINH 1T0 0OMOTKE TOK.

9.8.2 3nauenuwe wHampspkeHus U, B, cooTBeTCTByIOIIee 3HAUEHUIO TEPBUYHOTO TOKa, A,
OTIPEEISIOT N0 (hopMyJie

U= 12H0M K \/(RZ + ZZHOM '0’8)2 +(ZZH0M -0, 6)2’ @)

rae byon — HOMHHANBHBIA BTOPUYHBIN TOK, A;

K — nomuHanbHBI KO3(HUIHEHT Ge30macHOCTH OOMOTKM AJIsL M3MEPEHHS WIM HOMUHAJIbHAS
npeieNnbHasi KpaTHOCTh OOMOTKH IS 3aIUTHI;

R, — compoTHBieHNEe BTOPUYHOI 0OMOTKH IIOCTOSIHHOMY TOKY, IIPUBEAEHHOE K TeMIeparype, pu
KOTOPOM OIPEAEISIIOT TOK HaMarHuIuBaHus, OM;

Zyyom — HOMHUHAJIBbHASI BTOPHYHAS Harpy3ka, Om.

9.8.3 Hampspkenune U cienyer u3MepsTh BOJBTMETPOM. lloka3zaHusi BOJBTMETpa HEOOXOAMMO
YMHOXHTH Ha Ko duruent 1,11.

JlomyckaeTcsi pOBOANTH HM3MEPEHHE BOJIBTMETPOM, MOKa3aHWS KOTOPOTO IIPOMOPINOHAIBHBI
CpefHEMy 3HAUCHMIO HANpsDKeHWs, a [IKajJa TIpagydpoBaHa B ACHCTBYIONIMX 3HAYCHUAX
CHHYCOMJIaJIbHOW KPUBOW. YMHOKEHHE MOKa3aHUK BOJIbTMETpa Ha ko3 ¢uuument 1,11 B 3TOM cityyae
He Tpebyercsi. OCHOBHAS MOTPEIIHOCTH BOJIBTMETPA JIOJKHA ObITh He Oonee £ 1 %.

W3mepenue Hanpsxenus: U npoBOJAT:

a) HETIOCPEJICTBEHHO Ha BBIBOJ/IaX UCIIBITYEMON BTOPUYHOIN 0OMOTKHY;

6) s TpaHcopMaTropoB, HMMEIOUIMX COOCTBEHHYIO IEpBHYHYI0O OOMOTKY, — Ha BBIBOJAX
nepBUYHON 00MOTKH. [IpH 3TOM HOKa3aHMs BOJBTMETPA JOJDKHBI OBITH YMHOXKEHBI Ha Kod(dumeHt
1,11 u Ha OTHOIICHNE BUTKOB BTOPUYHOI W IEPBUIHOI 0OMOTOK;

B) /sl IIMHHBIX, BTYJOYHBIX, BCTPOCHHBIX W Pa3beMHBIX TPaHCPOPMATOPOB, HE HMEIOIIUX
COOCTBEHHOW TIIEPBUYHOM OOMOTKHM, — Ha BBIBOAAX CIEUUAJIBHOW «KOHTPOJBHOI» OOMOTKH,
HaMOTaHHOI Ha TpaHc(hOpMaTOp Ha BpeMs UcHbITaHui. IIpy 3TOM TOKa3aHWS BOJBTMETPA IOJIKHEI
OBITh YMHOKEHBI Ha Kod(¢ummeHt 1,11 u Ha OTHOIIEHHWE BHUTKOB BTOPHYHONH M «KOHTPOJBHOW»
00MOTOK.

9.8.4 [leiicTByromee 3Ha4€HHE TOKA HAMarHWYMBaHUS ClEIyeT U3MEpATh aMIEepMETPOM
(MUIIIIMaMIIEpMeTpOM) Kilacca TOYHOCTH He HIKe 1.

9.8.5 Tox HAMAarHMYMUBAHUS BTOPHIHBIX OOMOTOK Loy (4K, Y0 HAXOTAT TO opMyIie

1
1 oy = —2HM_ 100 8
2HaM(%K) [2H0M K ( )

re Dy, — TOK HAMarHHYUBAHUA, A, U3MEpeHHBIH 10 9.8.1;
Do — HOMHHAJIBHBIA BTOPUYHBIN TOK, A;

K- KBHOM nim KHOM

Dyyam(wi) — B COOTBETCTBHH € TpeOOBaHUAMH 6.5.

9.9 HcnbiTanue HA HATPEB MPH MPOIOJLKHTEIHLHOM pesKuMe padoThl
9.9.1 Tpaucdopmaropsl Ha HoMHHANBHOE Hanpspkerne 0,66 kB ucneiteiBator o 'OCT 2933, a Ha
HOMUHaJIbHBIE HanpspkeHust oT 3 10 750 kB BxmountensHo — mo I'OCT 8024 npu HauGombieM



paboueM MEepBUYHOM TOKE.

IMpumeuanne — JlomyckaeTcss ucmblTaHue TpaHcHOPMATOPOB Ha HOMHUHANbHOe Hamnpspkenue 0,66 kB
nposoauts o 'OCT 8024.

9.9.2 WcnpITaHne TMPOBOIAT MPH HOpMaIbHOW Temmeparype ucnbitanuii mo I'OCT 15150, ecnu B
CTaHJapTax Ha TpaHC(bOpMaTOpI)I KOHKPETHBIX TUIIOB HE NPEAYCMOTPCHBI UHBIC YCIIOBHH.

9.9.3 Ilpu ucnelTannu TpaHcHOPMATOPOB, UMEIOLIUX COOCTBEHHYIO NEPBHYHYIO OOMOTKY, TOK K
BBIBOJIaM MIEPBUYHON OOMOTKH CIIEIyeT ITOJBOANTE NPOBOAAMH HJIM IIMHAMH JUTMHON He MeHee 1,5 M.

TpancdopmaTopsl, IpeaHa3HAUYCHHBIE IS SKCIUTyaTalMH ¢ KOHKPETHBIM THIIOM IIHH, JOITyCKAETCs
UCTIBITHIBATh 0€3 ydyeTa TeMIeparypbl MPOBOJAHUKOB, OABOASIINX TOK K IEPBHYHOI 00MOTKe. B aTOM
cilyyae TPOBOJIHHKH, IOABOSIINE TOK NPU HMCHBITAHHH, JOJDKHBI COOTBETCTBOBATH YCIIOBHSIM HX
9KCILTyaTalHH.

9.9.4 I1lluxHBle, BTYJIOYHBIC, BCTPOEHHBIE W pa3beMHBIC TPAHC(HOPMATOPHI HCHBITHIBAIOT B
MIEPBUYHOM TOKOBEIYIIEM KOHTYpE COTIIacCHO PUCYHKY la mnu 16.

Heo0xoauMocTh MCIIBITAHUI B KOHTYpE, BHJ KOHTYpPa, a TakkKe pasMepbl Ayuc U Byaxe (KOTOpBIE
IpPY WCIBITAHUMA HE NOJDKHBI OBITh INPEBBILICHBI), JOJDKHBI OBITH YCTAaHOBJEHBI B CTaHIApTax Ha
TpaHc(hOpPMaTOPbl KOHKPETHBIX THIIOB.

9.9.5 Tpancdopmaropsl € HECKOIbKMMHU KOd(hHUIHMEeHTaMH TpaHcopMaluy, MOTy4aeMbIMU
MEepEeKIIIOYEHNEM CEKIMH ITIepBHUYHOW OOMOTKH, HCHBITHIBAIOT MpU HauOoJbIIeM KOd(QQHIHEHTE
TpaHchopMaIia.

9.9.6 Bropuunpie 0OMOTKH TpaHC(OPMATOPOB IPH HCIBITAHUM IODKHBI OBITH 3aMKHYTHI Ha
HOMHUHAJIBHYIO Harpy3Ky, Ha aMIepMeTp JIN00 HAaKOPOTKO.

9.9.7 3HaueHns MpEBBILIEHUs TeMIeparyp oOMOTOK TpaHchopMaTopoB Ha yactoTy 60 I'i cexyer
KOPPEKTUPOBATh CICAYIOIMM 00pa3oM:

a) i tpancpopmaropoB 1o 1000 A wmimm s TpaHCHOpPMAaTOpOB Oe3 COOCTBEHHOW MEPBUYHON
06MOTKI/I Ha JIF0Oble HOMHMHAJIbLHBIE TOKH

AT()O = 1a05AT509 (9)

rae ATy — TIpeBEIMICHIE TEMIIEPATyPhl, COOTBETCTBYOMIee gacToTe 60 I'm;

ATsy— npeBbIILIEHHE TeMIIepaTypbl, ONPEAEICHHOE ONBITHBIM ITyTeM MpH yactoTe 50 I'i;

0) m1s TpaHchopMaTOPOB C COOCTBEHHOW NMEPBUYHONW OOMOTKOM Ha HOMHMHAJIBHBIE TOKH CBBIIIE
1000 A

AT60: 1,1AT50 (10)

9.10 UcnbITanne HA CTOIKOCTH K TOKAM KOPOTKOT0 3aMbIKAHMSI

9.10.1 HcmplTaHue MOpOBOAAT TNPH 3aMKHYTHIX HAKOPOTKO BTOPHUYHBIX OOMOTKax H JIO00M
MOJXOSIIEM MJIsl ONbITa HANPSHKEHWH YacTOTOH (501’?65) I'n mpomyckaHueMm dYepe3 HEPBUUHYIO
0OMOTKY CIIEIyOIINX TOKOB:

a) Toka, HamGONmbIIMHA THK KOTOporo pomkeH Obrth (1,0 — 1,1)i, V; HauampHOe neiicTByOIICE
L\/_. Bpewms nmportekanus

s

3HaYEHUE TIEPUOJIMYECKON COCTABJISIONICH He JODKHO IpeBbImarh 1,15

Toka — 3 — 10 nonynepuoaoB, 4YUCIO ONBITOB — 3;

D HpI/I HCHBITAHUU MIWHHBIX, BTYJOYHBIX, BCTPOCHHBLIX U pPa3bEMHBIX TpaHC(l)OpMaTOpOB 3HA4YCHUC

HAUOOJIBIIETO IMHKA TOKA HE yCTaHaBJIMBAIOT.

0) Toka [,, JeHCTBYIOIEe 3HAYCHHE KOTOPOTO B TCUCHHE BPEMCHH MPOTEKAHUS f, OJDKHO OBITH
TaKWM, 9TOOBI BBITOTHSIOCH COOTHOIICHUE

2 2 2
Lt =15t > 15t an

[Tpu 3TOM 3HAYEHHE ¢, NOKHO OBITH OT 0,5 10 5 ¢, uncio onpITOB — 1.

[Tpy HaIMYMK TEXHUYECKUX BO3MOXKHOCTEH HCIBITAHUS [0 NEPEUUCICHUSM d U 6 MOTYT OBbITh
COBMEIIICHBI.

[epen ucneiTanmeM Temiieparypa TpaachopmaTopa qomkHa OsTh (25 + 10) °C.



9.10.2 VcnbiTanue npoBOAAT B 0AHO(]A3HOM HCHBITATEIBHOM KOHTYpe. Pa3sMepsl u koHuUryparms
KOHTYypa NpH MCIBITAHUK TPaHC(HOPMATOPOB KaTeropuii pasmenienus 2, 3, 4 u 5, a TakKe pacCTOSHUS
OT BBIBOJIOB NEPBUYHON OOMOTKHM TpaHchopmaropa a0 OMMKaWIIMX TOUeK (pUKCanuy MPOBOJHUKOB
KOHTypa JAOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B CTaHAApPTaX Ha TpaHC()OpMAaTOpPBl KOHKPETHBIX
THUIIOB.

VcnplTaHue IIUHHBIX, BTYJIOYHBIX, BCTPOCHHBIX M Pa3beMHBIX TPaHCHOPMATOPOB IOIYCKAETCS
MPOBOANTH TP HWMHTAlMH WX TEPBUYHOM OOMOTKM HECKOJIBKMMH MEPBUYHBIMH BUTKAMH,
pacrnonaraeMbIMH PaBHOMEPHO OTHOCHTEIBHO BTOPHYHBIX OOMOTOK.

9.10.3 TpancdopmMaTop CUUTAIOT BBIIEPKABIINM HCIBITAHHE, ECIIU:

a) He MIPOM30IIIIO MOBPEKACHHH, MPETSTCTBYIOUINX €ro JalbHenIei padoTe;

0) mocie oxumaxxaeHus A0 Temmeparypsl (25 + 10) °C oH BeIgepKall HCIBITAHUS IO IyHKTaM 2, 10,
12 Tabmuier 12;

B) INOTPEIIHOCTH BTOPUYHBIX OOMOTOK, M3MEPEHHBIE MOCJE pa3MarHWYMBAHMS, COOTBETCTBYIOT
YCTaHOBJICHHBIM KJIaccaM TOYHOCTH M HE M3MEHWJIMCH M0 CPAaBHEHHUIO C IIEPBOHAYAIILHEIMU OoJiee YeM
Ha MOJIOBUHY 3HAYE€HHUH, YCTAHOBICHHBIX JUIS 3TUX KJIACCOB.

B crangaprax Ha TpaHC(hOPMATOPbl KOHKPETHBIX THUIOB, Y KOTOPBIX IIOTHOCTh OJHOCEKYHIHOTO
TOKa TEPMUYECKON CTOMKOCTH NMPEBBIIIAET 3HAUCHUS

a) y TpancopmaropoB Ha yactoTy 50 I'm:

160 A/MM* — 115t MEIHBIX POBO/IHHKOB;

105 A/MM> — 111 ATIOMHHHEBBIX TIPOBOJHUKOB;

0) y TpancdopmaTopoB Ha yactory 60 I'm:

154 A/mm® — JUTSl METHBIX IPOBOJHUKOB;

101 A/MM? — JUIS ATFOMHHHEBBIX MTPOBOJTHUKOB

JIOJDKHBI OBITh YCTaHOBJICHBI JIOTIOJIHUTEbHBIE KPUTEPUH, ITOTBEPIKAAIOIINE, YTO TpaHC(HOpMATOp
BBIJICPIKaJT MICTIBITAHUS HA CTOWKOCTh K TOKaM KOPOTKOTO 3aMbIKaHHS.

9.11 M3mepeHue COMPOTHUBICHUS BTOPHUYHBIX OOMOTOK MOCTOSTHHOMY TOKY mpoBoasT mo ['OCT
3484.1.

9.12 VcnpiTaHue MaclIOHAMONHEHHBIX TPaHC()OPMATOPOB HA TePMETUYHOCTH MpoBoIAT o ['OCT
3484.5.

9.13 Meronsl W BUABl HCOBITAaHUN TpaHC(HOPMATOPOB HA YCTOWYMBOCTh K KIMMATHYECKUM
BHEIIHUM  Bo3neiictBytommM  ¢aktopam 1mo [OCT 16962.1 w MexaHHYECKUM BHEIIHUM
BozzeckcTByomuM  (pakropam 1o ['OCT 16962.2 nomkHB OBITh yKa3aHbl B CTaHAapTax Ha
TpaHCOpMaTOpbl KOHKPETHBIX THIIOB B 3aBUCHMOCTH OT HCIOJHEHHS W KOHCTPYKTHBHBIX
ocobeHHocTel TpaHCc(HOPMATOPOB.

Mertposornueckre XapakTepUCTHKH POBEPSIOT OAHUM U3 CIETYIOUINX CIOCO00B!

a) MyTeM HemocpeacTBeHHoro onpezaeneHus: norpemmnocteil mo 'OCT 8.217 nmpu HambosbmieM u
HavMEHbBIIEM pabOYMX 3HAUCHHUSX TEMIIEPATYpPhI C yYETOM JUINTEIbHOro Harpesa. [Ipu 3ToM TOKOBbIE
W YIJIOBBIE TMIOTPEIIHOCTH HE JMOJDKHBI TIPEBBINIATH 3HAYCHUH, YCTaHOBICHHBIX B 6.4.2 s
COOTBETCTBYIOIINX KIIACCOB TOYHOCTH;

6) myTeM HM3MepeHHs TOKOB HaMarHMYMBAHHS coryacHO 9.8.5 mpu HanOodbIIeM W HaWMEHbBIIEM
pabouMx 3HAYEHHUSX TEMIIEPaTypbl C y4YeTOM JJIMTENLHOrO HarpeBa. [Ipu 3TOM 3HaueHHe TOKa
HaMarHU4YUBaHUA JOKHO COOTBETCTBOBATH CIICAYIONIMM yCIOBUSM:!

I
rttae) 100 < [ 12+ 62, (12)

12H0M

1,

) 100 < \[ 2+ 6% (13)
2HOM

e Lyav,, )0 Lonaw - TOKM HaMarHHYMBaHUA NPH HAaMOOIbLIEM M HAaMMEHbLIEM PabOYMX

waist)
3HAUEHUSIX TEMIIEPATyphl, A;

L0 — HOMUHAJIBHBIA BTOPUYHBIN TOK, A;

fron — TIPEZIEN AOIyCKaeMOW TOKOBO# MOTPELIHOCTH, Y0}

O on — TIPEMET OIMyCKAeMOM YTI0BOH MOTPEITHOCTH, CPaJI.

[Ipu ucmpITaHUAX TPaHCPOPMATOPOB KATETOPUH pa3MeIIeHUs | Ha BO3INCHCTBHE HMCIIBITATEIEHBIX
CTaTHYECKUX HArpy30K OCHOBaHHE TpaHC(HOpPMATOpa KECTKO 3aKPEIUISIOT, a K CepelliHe BhIBOJA €ro
MEPBUYHON OOMOTKH MPUKJIAABIBAIOT UCIBITATEIILHYIO HArpy3Ky, PaBHYIO 3HAUCHHIO, YKA3aHHOMY B



6.2.3. VYka3zaHHyI0 Harpy3Ky HpHUKIaIbIBalOT IOOYEPEHO B TPEX B3aMMHO MEPHEHIUKYIISIPHBIX
HaIlpaBJCHUSX: B TOPU3OHTAJIBHOW IIOCKOCTH IO OCH BBIBOAA B CTOPOHY OT TpaHcdopmaropa, B
TOPU30HTANIBHON IUIOCKOCTH B HAIpaBJICHHH, IEPICHAUKYISIPHOM OCH BBIBOAA, B BEPTHKAIBHOM
IUIOCKOCTH I10 HAaIIPaBJIEHHUIO K OCHOBAHUIO.

B kaxx1om HampaBiIeHHUH BpeMs BBIIEPKKH Harpy3Kd — | MUH.

TpanchopmaTop CUMTAIOT BBLAEPKABIIMM HCIIBITAHHUE, €CIIM BO BPEMSI U I1OCJIE €r0 IPOBEJCHUS HE
OTMEYCHO MOBPEKACHHE TpaHC(POpMAaTOpa WIM BBIBOJA, TEYH Macia Yy MACJIOHAIIONHEHHBIX H
YBEJINUCHUE YTEUKH T'a3a y Ta30HAINIOJIHEHHBIX TPaHC(HOPMATOPOB.

9.14 McnpiTaHHE HA MPOYHOCTH MPH TPAHCIOPTHPOBAHUH

9.14.1 Meroasl ucHbITaHUA Ha NpodHOCTh mpu TpaHcnoptupoBaHuu no 'OCT 23216 nomxHbI
OBITH IPUBECHBI B CTAaHIAPTax HA TPAHC(HOPMATOPEI KOHKPETHBIX THIIOB.

9.14.2 Tlocne wuCHBITAHHS TPAHCPOPMATOPHI PACHAKOBBIBAIOT, MPOBOIAT BHEIIHUHA OCMOTP
TpaHc(opMaTopoB, Tapbl, KPEIUICHHUH, a TAKXKE ITPOBEPSIOT MapaMeTphl, YCTAaHOBJICHHbBIE B CTaHJapTax
Ha TpaHc(opMaTopbl KOHKPETHBIX THUIIOB.

9.14.3 TpancopMaTop 1 €ro yImakoBKY CUHTAIOT BBIICPKABITUMHE UCIIBITAHNE, €CITH:

IIPU BHELTHEM OCMOTpE yNaKOBKH HE OOHApyKECHbI MEXaHHUECKHUE MOBPEXKICHNS Taphl, BELyILIHE K
MOTEepe 3aUTHBIX CBOMCTB, a TaKXKe HapyIIEH!Us KPEIUIEHNH yIIakoBaHHBIX U3/ENHUil B Tape.

Jomyckaercst ocnabieHue KperuieHni HM3/eNusl B Tape, €Cld 3TO HE IPHUBENO K INOBPEKACHHIO
TpaHc]opmaTopa B pOLEcce HCIBITAHNUS;

IpY BHEIIHEM OCMOTpE TpaHchopMaTropa He OOHAPYKEHO IOBPEKICHUH, NMPEMATCTBYIOIUX €ro
pabore, u pe3ynbTaThl IPOBEPKH MApaMETPOB MOJI0KUTEIbHBIE.

9.14.4 Tlpu ymnakoBKe HECKOJBbKHX TPaHC()OPMATOpPOB B OIMH SIIIUK JOIYCKAaeTCs IHPOBEPKY
IapamMeTpoB MPOBOAWTH BBIOOPOYHO. UHMCIO MOMIEKAIMUX HCIBITAHUIO TPAHC(HOPMATOPOB JOJKHO
OBITh yKa3aHO B CTaHJAPTaX Ha TPAHC(HOPMATOPHI KOHKPETHBIX THIIOB.

9.14.5 Jlns xpymHOraGapuTHBIX TPaHCHOPMATOPOB HCIBITAHUE IOMYCKACTCS HE MPOBOAWUTH, a
CIIOCOOHOCTh ~ TpaHC(OPMATOPOB W  YHAKOBKM IPOTHBOCTOATH  paspymIaomieMy  IEHCTBHIO
MEXaHWYECKMX HArpy30K IIpH TPAHCHOPTUPOBAHUM JIOMYyCKACTCS OIEHWBATh HAa OCHOBAHUH
PE3yJIbTaTOB TPAHCIIOPTUPOBAHUS STUX WM aHAJIIOTHYHBIX UM H3/eJIUi MOTPpEeOUTEIIO.

9.15 HcnbiTaHHe yNAKOBKH HA cOpachbIBaHHe

9.15.1 Metonsl HcIBITaHUS YIMAaKOBKH TpaHchopmaropoB Ha cOpaceiBanue no ['OCT 18425
JOJDKHBI OBITh yKa3aHbl B CTAHAAPTaX Ha TpaHc(HOpMAaTOPbl KOHKPETHBIX TUIIOB.

9.15.2 UcnoplTanuio MOABEPralOT YHNAKOBKY CYMMAapHOW Maccoi (BMeCTe ¢ YNaKOBaHHBIM
uzgenuem) g0 200 kr. YmakoBky cymMapHoii Maccoi Oosee 200 kr, a TakKke YIAKOBKY,
MapKHpPOBAaHHYIO 3HaKOM «Xpymnkoe. OCTOPOXHO» UCIIBITAaHUIO Ha NPOYHOCTh NPU COpAacHIBAHUU He
TTOJIBEPTaloT.

9.15.3 Slmmk (ynakoBKy) ¢ HaxoIsIIUMMCs B HeM TpaHcdopmaropom (TpaHcdopmaropamu) HIH
MaKeTOM, UMHUTHPYIOIIMM YIaKOBaHHbIE TpaHC(opMaTopsl, cOpachIBAIOT OAMH pa3 Ha IUIOMIAAKY MO
I'OCT 18425 Ha ero TOpLEBYIO CTOPOHY C BBICOTHL:

0,5 M — pu cymmapHOH Macce TpaHcopmaropa u yrmakoBKy 10 100 KT BKIIFOYHTEIHHO;

0,3 M — npu cymmapHoii Macce TpanchopmaTopa u ynakoBku ot 100 10 200 KT BKIIOYHTENBHO.

9.15.4 I1o oKOHYaHHUU HCTIBITAHUS IPOBOAAT BHEIIHUI OCMOTP YIIaKOBKH.

9.15.5 VYnakoBKy CYMTAlOT BBIAEPXKABIICH MCHBITAHWE, €CIU IPU BHEUIHEM OCMOTpE HE
00HapyKE€HO CEphE3HBIX IMOBPEKACHUH, BEAYIIMX K IOTEpPE €€ 3alMTHBIX CBOMCTB. Jlomyckaercs
ocnabiieHre OTIENbHBIX KPEIUICHNH.

9.16 TloarBepxieHue cpeaHedl HAapaOOTKM OO OTKa3a MNPOBOAAT Ha OCHOBaHMU cOopa y
norpeduteneid u o6paboTku uHOpManMK O paboTe TpaHCHOPMATOPOB WIIM HX IPOTOTHUIIOB IO
METOJMKE, yKa3aHHOH B CTaHAApTE HA TPAHC(HOPMATOP KOHKPETHOTO THIIA.

9.17 MeToxbl HCTIBITAHUS TA30HAIIOIHEHHBIX TPaHC(OPMATOPOB Ha B3PHIBOOE30IIACHOCTH ClIEyeT
yKa3bIBaTh B CTAHJapTax Ha TpaHc(opMaTopbl KOHKPETHBIX THUIIOB.

10 TpancnopTHpOBaHUE U XpPaHEeHHE

10.1 TpancnopTupoBaHue

10.1.1 TpeGoBaHHS K TPAHCIOPTHPOBAHWIO B YAaCTH BO3ACHCTBHS MEXaHHMYECKUX (PAKTOPOB IO
I'OCT 23216 u xnumarudeckux ¢paxkropos BHemHel cpeabl o [OCT 15150 nomkHb! ObITh yKa3aHbI B
CTaH/japTax Ha TpaHc(OPMATOPbl KOHKPETHBIX THIIOB.

[Ipu TpaHCHOPTUPOBAHMM B TPAHCIOPTHBIX KOHTEHHEpax TpaHC(HOpPMATOphl 0e3 MHIMBHUIYaIbHOM



YHAaKOBKHU JOJIKHBI OBITH HaJIC)KHO 3aKPCIUICHBI U NPEAOXPAHCHBI OT MEXAHUYCCKUX HOBpeX(ZleHI/Iﬁ.
I[OHYCKaGTCﬂ TPAHCTIOPTUPOBAHUE TpaHC(l)OpMaTOpOB B Ipeaciax OAHOro ropoaa 0e3 YIOaKOBKH
TIpU yCJIOBUH TPUHATUA HCO6XOI[I/IMBIX MEP, UCKITIOYAOIINX BO3MOKXHOCTD UX IOBPEKIACHUS.

10.2 Xpanenne

10.2.1 TpeGoBaHMsi K XpaHEHUIO TPaHC(HOPMATOPOB B YaCTH BO3ACHCTBUS KIMMAaTHYECKUX
¢akTopoB BHemHed cpexsl nmo ['OCT 15150 nomwkHBI OBITH yKa3aHel B CTaHAApTaXx Ha
TpaHc(opMaTOpsl KOHKPETHBIX THUIIOB.

11 Yka3aHus 1o 3KCIIyaTaluu

IIpu BBozme TpaHc(hOPMATOPOB B OKCIUIyaTallMI0, a TaKKe B IIPOLECCEe OSKCIUTyaTalluH
TpaHchopMaTOpoB  ciemyeT coOnromaTh TpeOOBaHWS, YCTAaHOBJICHHBIE B  CTaHAapTax Ha
TpaHc(hOPMaTOPbl KOHKPETHBIX THIIOB. DTH TPeOOBAaHUS JOIKHBI OBITh YKa3aHBI B 9KCILTyaTal[MOHHOM
JIOKYMEHTaLWH.

12 T'apaHTHM U3rOTOBUTES

12.1 UsroroBuTenbs rapaHTHPYeT COOTBETCTBHE TPaHCHOPMATOPOB TPEOOBAHUSAM HACTOAIIETO
CTaH/apTa Npyu COOJIOICHUN YCIOBUI NPHUMEHEHUsI, SKCILUTyaTalluK, XpaHEHUs] U TPAaHCIIOPTUPOBAHMUSL,
YCTaHOBJICHHBIX HACTOSIIUM CTaHIAPTOM.

lapanTuiiHpIii CPOK OAKCIUTyaTallil TpPaHCQOPMATOPOB — TPH TOAa C MOMEHTa BBOJa B
SKCIUTyaTaIuio, HO He OoJiee Tpex C MOJIOBUHOM JIET CO JHS OTTPY3KH C MPEANPUATUS-H3TOTOBUTEIIS.

12.2 Jlnst TpanchopMaTopoB, MpeIHa3HAYCHHBIX JIJIsl OKCIOPTA, rapaHTHHHBIA CPOK SKCILTyaTaI[UH
YCTaHaBJIMBAIOT B COOTBETCTBHH C TPEOOBAHUSIMH, IIPHHATHIMH B CTPaHE-N3rOTOBHUTEIIE.

MNPUJIOKEHUE A
(obs3amenvroe)

Hepeqeﬂb CIIPpaBOYHbBIX JAaHHbIX, IPUBOAUMBIX B l/lH(l)OpMa].ll/IOHHLIX
MaTepuaJiax npeaAnpusaTus-u3roroBUTe I

B uH(pOpMaMOHHEIX MaTepuasax NPeIIpPUITHSI-N3TOTOBUTENS CIEAyeT YKa3bIBAaTh CIEAYIOIIHE
CIPaBOYHBIC JIAHHBIE!

a) JIOIyCTUMbIE BTOPUYHbIE HArPy3KH JJIsl Pa3iIMYHBIX KJIaCCOB TOYHOCTH, €CIIM Takoe TpeOoBaHHe
MIPEAYCMOTPEHO B CTaH/apTe Ha TpaHc(hopMaTop KOHKPETHOTO THIIA;

0) KOHCTPYKTHBHBIC JaHHBIC: HOMHHAJIBHOE YHCIIO AMIIEPBUTKOB, CPEIHIOI0 JUIMHY MAarHUTHOTO
OyTH W CEYEHHE MAarHUTONPOBOJA, CONPOTHBICHHE BTOPHYHONH OOMOTKHM IIOCTOSHHOMY TOKY,
pacyeTHOe 3HAueHHWE WHIYKTHBHOIO CONPOTHBICHUS BTOPUYHBIX OOMOTOK (0e3 ydera BIUSHUS
BHEITHUX MarHUTHBIX MOJIeH);

B) THUIOBBIE KPHWBbIE HAaMarHWYMBaHHS MAarHHTONPOBOAOB BTOPHYHBIX OOMOTOK MJIsI 3aIlWTHI,
CHATBIE MPU MPAKTHYECKH CHHYCOUJAIBHOM HANpsDKEHUH (3aBUCHMOCTh MAaKCHMAIbHOM MHAYKIMU OT
JICWCTBYIOILIETO 3HAUEHHsI HAIIPSHKEHHOCTH MarHUTHOTO TIOJIA);

I) KpHUBBIE IpEIEIbHON KPaTHOCTH BTOPHYHBIX OOMOTOK /sl 3alMTBHI JJISl KPAaTHOCTEH, He
MIPEBBIMIAIOIMNX TOKAa JUHAMUYECKOH CTOMKOCTH, JeseHHoro Ha 1,8 V2 u s BTOPUYHBIX HAarpy3oK
— 25 % HoMmuHaNIBHOTO 3Ha4eHus (HO He MeHee 10 B-A) u Bbime.

Jnst TpanchopMaToOpoOB ¢ HECUMMETPUYHBIM PACIIOJIOKEHUEM MEPBUYHOW W BTOPHYHOM OOMOTOK
JMaIa30H Harpy30K HIUKE HOMUHAJIBHONW MOXKET OTIMYATHCS OT YKa3aHHOTO;

1) KOHCTPYKTUBHBIE 0COOCHHOCTH TpaHc()OopMaTopoB.

Ilpumeuanne — JlaHHBIE NEPEUUCICHUH 6 — & NPUBOIAT U TPAaHC(HOPMATOPOB HA HOMUHAIIBHBIC
HanpspkeHus 6 KB u Bblle (¢ yka3aHHeM 3HaUYCHUH X BO3MOXKHBIX OTKJIIOHEHHH).
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KiroueBble ciioBa: 3JE€KTPOMAarHUTHBIE TPaHC(HOPMATOPHI TOKA, TEXHWYECKHE TpeOOBaHMUS,
6€301acHOCTb, IPUEMKA, TPAaHCIIOPTUPOBAHUE, XPAHCHNE



