I'OCT 7746-2001

VK 621.314.224:006.354 I'pynmna
E64

MEXI'OCY JAPCTBEHHbII CTAHJIAPT

TPAHC®OPMATOPBI TOKA
OO0nme TeXHMYeCKHE YCIAOBUS

Current transformers. General specifications

MKC 17.220.20
OKII 34 1440

Jlama ssedenus 2003-01-01

IIpenucnoBue

1 PA3PABOTAH OrtkpeiThiM akuumoHepHeIM obmectBoM OAQO  «CBepUIOBCKHHA  3aBOJ

TpaHc(hOpMaTOPOB TOKA»

BHECEH I'occrannaptom Poccun

2 TIPUHSAT MexrocynapcrBenHbiM CoBeToM

(mpotokon Ne 20 or 1 HosiOops 2001 r.)
3a NpUHATHE TPOTrOJIOCOBATIH:

o CTaHAapTU3alru, METPOJIOTUN U CepTI/I(l)I/IKaHI/II/I

HaumenoBanue rocymapcTsa

HaunmeHoBaHue HaIlMOHAJIBHOTO opraHa 1o

CTaHapTU3AINU
AszepOaiimkanckas PecryOnuka Asroccranaapt
Pecrrydnuka Apmenust ApmroccTasaapT
Pecrryonuka benapych I'occrannapr benapycu
Pecrmryonuka I'py3us I'py3crannmapr
Pecniyonuka Kazaxcran Toccranmapt Pecriyomuku Kazaxcran
Keipreizckas PecryOnmka Keipreizcranmapt
Pecrrydnmnka Momnosa MonnoBacrannapt
Poccuiickas ®eneparys I'occrannapt Poccun
Pecniyonuka TamKkukucTan Tamxukcrangapt

TypxmeHnucran
PecnyOnuka Y30ekucran
Ykpanna

I'naBroccmyx6a «TypkMeHCTaHAAPTIAPHI»
VY3roccranaapt
I'occranmapt YkpauHsl

3 Hacrosimuii cTanaapT COOTBETCTBYET TpeOOBaHMM MeXIyHapoxHoro crannapra MOK 44-1:1996
«M3meputenshble Tpancdopmaropsl. Yacts 1. TpanchopmaTopsl Toka»

4 TlocranosiienueM [ocymapcrBeHHoro xomutera Poccuiickoit deneparnmu Mo craHAapTH3AIUA U
Mmerpostornn ot 13 mapra 2002 r. Ne 92-ct mexrocynapcrBennsiii crangapr ['OCT 7746—2001
BBEJIEH B JEWCTBHE HEMOCPEJACTBEHHO B KadyecTBE TOCyJapCTBEHHOro craHaapra Poccuiickoit

®enepanyu ¢ 1 suBaps 2003 .

5 B3AMEH I'OCT 7746-89

1 O6sacTh NpUMeHeHNs

Hacrosiuii cTanmapT pacmpocTpaHsieTcsi Ha dIEKTPOMAarHUTHBIC TpaHchopMaTophl Toka (manee —
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Tpancopmaropbl) Ha HOMHUHANbHOe Hampsbkenue ot 0,66 10 750 kB BKIIOUHTENBHO,
MpeHAa3HAYCHHBIC IS Tepelaydl CHTHalla W3MEPUTEIbHOW WH(GOpMAIMUA MpHOOpaM H3MEpPEHUS,
3aIUTHl, ABTOMATUKH, CHTHAJIU3AIUM W YIPABICHUS B JJCKTPHUUCCKHUX IEMIX MEPEMEHHOTO TOKa
yacroroi 50 nnn 60 ['m.

JlomonHuUTENBHBIE TPEOOBAHUS K OTJCIBHBIM BHIAM TPAHC(HOPMATOPOB B CBS3H CO CHEIUPHUKON HX
KOHCTPYKIIMM WJIM Ha3HaueHWs (HampuMmep sl KacKaJHBIX TpaHC(HOPMATOPOB, TpaHC(HOPMATOPOB,
MpEHA3HAYCHHBIX JUIA pa0OTHl ¢ HOPMHPOBAHHOM TOYHOCTHIO B IEPEXOMHBIX PEXKUMAX, IS
YCTAHOBKUM B KOMIUIEKTHBIX pachpeaenuTebusix ycrpoiictBax (KPY), modasHo sKkpaHUpOBaHHBIX
TOKOIMPOBOJIAX) CJIEAYET YCTAHABIMBATH B CTAHIAPTaX, TEXHUUYECKUX YCIOBHAX, JOrOBOpaxX WIIU
KOHTpakTax (1ajnee — CTaHAapTax) Ha TpaHC(OPMATOPbl KOHKPETHBIX TUTIOB.

CraHmapT HE  paclmpocTpaHseTcs Ha  TpaHCpOopMaropsl  j1abopaTopHBIC,  HYJICBOM
MOCNIEIOBATEIFHOCTH, CYMMUPYIOIIUE, OJIOKUPYIOIIUE, HACHIIIAIOIIHEC .

2 HopMaTHBHBIE CCBLIKH

B HacrosiieM cranmapTe UCMOIb30BaHbI CCHUIKM Ha CIIEIYIONINE CTaHIapThI:

I'OCT 2.601—95 Epmnas cucreMa KOHCTPYKTOPCKOH JOKYMEHTALMH. OKCIUTyaTal[iOHHbBIE
JIOKYMEHTbI

I'OCT 8.217—87 TocymapcTBeHHass  cuUcTeMa  OOCCIICUCHHMsS  CIWHCTBA  HM3MEPCHUM.
TpancdopmaTopsl Toka. MeTomuKa OBEPKU

I'OCT 12.2.007.0—75 Cucrema craHmapToB 0e30macHOCTH Tpy/a. V3menus 31eKTpOTeXHIIESCKUE.
O06mue TpeboBaHus 0E30MACHOCTH

IOCT 12.2.007.3—75 Cucrema craHgapToB O€30MaCHOCTH TPyAa. OJIEKTPOTCXHUICCKUE
yerpoiictBa Ha Hanpspkerue cBbime 1000 B. Tpebosanust 6e30macHOCTH

I'OCT 12.3.019—80 Cucrema cranmapToB Oe3omacHOCTH Tpyna. MchbITaHuss M M3MepeHUs
anekrpudeckue. OOmue TpedoBaHus 0E30MACHOCTH

F'OCT 15.001—88") Cucrema pa3pabOTKM M IOCTAHOBKM NPOAYKUMH HA MPOH3BOJICTBO.
[Mpomykiys MPOU3BOACTBEHHO-TEXHUUECKOTO Ha3HAYCHHS

DB Poccutiickoit ®enepanuu neiticteyer [[OCT P 15.201—2000.

I'OCT 15.309—98 Cucrema pa3paboTKy U OCTAHOBKH MPOAYKIMH Ha POU3BOJCTBO. VcnbITanus
Y MPUEMKa BBIMyCKaeMON MPOAYKIHH. OCHOBHBIC MONOKECHHUS

I'OCT 27.003—90 Hanexnocth B TexHuke. CoctaB u oOLIMe IpaBwiia 3ajJaHus TpeOOBaHWH 110
HaJIOKHOCTH

I'OCT 403—73 Anmapartsl snexTprdeckue Ha Harpspxenue 10 1000 B. JlomyctimMble Temneparypsl
HarpeBa 4acreil anmaparos

I'OCT 1516.1—76 DnexTpoobopynoBaHUe MEPEMEHHOro Toka Ha HampspkeHus ot 3 a0 500 kB.
TpebGoBaHUS K 3JIEKTPUICCKON IPOYHOCTH U3OJIALUH

IF'OCT 1516.2—97 DnekTpooOOpyIOBaHHE U 3JICKTPOYCTAHOBKHM IEPEMEHHOTO TOKa Ha
HanpspkeHue 3 KB u Bbime. OOIHe METOIbI UCIIBITAHUH DIICKTPUYECKOH POYHOCTH H3OJISIIIUH

I'OCT 1516.3—96 DnekxTpoobopynoBaHue MEPEMEHHOro TOka Ha HampspkeHus ot 1 mo 750 kB.
TpebGoBaHUS K 3JIEKTPUICCKON POYHOCTH U3OIALUN

T'OCT 2933—93Y Anmapats! 57eKTpHUecKHe HH3KOBOIBTHBIE. MeTOIbI HCIIBITAHHI

Y'B Poceniickoit Oenepannn gefictyer 'OCT 2933—83.

I'OCT 3484.1—88 TpanchopMaTopsl CUIIOBBIE. METONBI AIEKTPOMATrHUTHBIX HCITBITAHUN

I'OCT 3484.5—88 TpanchopmaTopsl cuitoBbie. McnbiTanus 6akoB Ha TePMETHIHOCTh

I'OCT 6581—75 Matepuansl 3JICKTPOU3ONAIMOHHBIC JKUAKHE. METOMbl  3ICKTPHYCCKUX
HCIIBITAHUIN

I'OCT 8024—90 Armmapatel W 3JIEKTPOTEXHHYECKHE YCTpPOICTBA IEPEMEHHOTO TOKAa Ha
Hanpspkerne cBoiime 1000 B. Hopma HarpeBa mpu MPOIOIKUTENBHOM PEXUME PabOThl M METOIbI
HCIIBITAHUIN

I'OCT 9920—89 (MBK 694—80, MOK 815—86) DnekTpoycTaHOBKH MEPEMEHHOrO TOKa Ha
Hanpspkenue ot 3 1o 750 kB. [{nuHa myTr yreukn BHEUIHeH U30IISIIN

IF'OCT 10434—82 CoenmuHeHus KOHTAaKTHbIC dnekTpuueckue. Kiaccupukarmus. OOmme
TEeXHUYECKUE TPeOOBAHHUS
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I'OCT 13109—97 Omnekrtpuueckass 5Heprus. COBMECTHMOCTh  TEXHHYECKHX  CPEICTB
anekTpoMarduTHas. HOpMbI KadecTBa 3JEKTPUYECKON SHEPIUH B CUCTEMAX dJIEKTPOCHAOKEHHsI 001IIero
Ha3HAYCHHSI

I'OCT 14192—96 MapkupoBKa rpy3oB

I'OCT 15150—69 MammHel, TpHOOpH W JpYyrue TEXHUYecKue wu3jaenus. VcnomHeHus ajs
pa3MUYHBIX ~ KIMMATHYECKHX paiioHOB. Karteropuu, ycnoBusl OSKCIUTyaTallid, XpaHEHUS |
TPaHCIOPTUPOBAHUSI B YACTH BO3JCHCTBHS KITUMATUYECKUX (PaKTOPOB BHEIIHEH CPEIbl

I'OCT 15543.1—89 WMznenus snekrporexHudeckue. OOmme TpeOOBaHMS B YAaCTH CTOWKOCTH K
KJIMMaTHYECKUM BHEIIHUM BO3JCHCTBYIOLIUM (haKTopam

I'OCT 15963—79 M3 nenust 2eKTpOTEXHUYECKUE JUIsl PAOHOB C TPOITMYECKUM KimmaroM. OOrmme
TEeXHUYECKUE TPEOOBAHUS U METO/IbI UCTIBITAHUI

I'OCT 16504—81 Cucrema rocynapCTBEHHBIX HCHBITAHUA NPOAYKIUH. VCHBITAHUS U KOHTPOJIb
KavecTBa MpoayKiui. OCHOBHBIE TEPMHUHBI U ONPEICTICHUS

I'OCT 16962.1—89 (MDK 68-2-1—74) U3nenust 3neKTpOTEXHUUECKHE. METOIBI UCTIBITAHUN Ha
YCTOHYUBOCTD K KIIMMATHYECKAM BHEUIHHM BO3/CHCTBYIOIINM (hakTOpam

IF'OCT 16962.2—90 Wsznmenust SICKTPOTEXHWYCCKHE. METONbl HUCHBITAHUA HAa CTOHKOCTH K
MEXaHHUYECKHM BHEITHUM BO3JCHCTBYIOUIUM (hakTopam

I'OCT 17516.1—90 WMznenus snekrporexHudeckue. OOmme TpeOOBaHMS B YAaCTH CTOWKOCTH K
MEXaHHUYECKHM BHEITHUM BO3JCHCTBYIOHIUM (hakTopam

I'OCT 18425—73 Tapa TpaHcriopTHasi HarmoJHEHHas. MeTo/ MCIBITaHusS Ha yaap NPy CBOOOJHOM
naeHIN

I'OCT 18685—73 TpancdopMaTopsl TOKa U HAIIpsHKEHHUS. TepMUHBI U Onpe/ieNieHNs

I'OCT 19880—74 Dnextporexauka. OCHOBHBIE TOHATHS. TEPMUHBI U ONpeaeICHUs

I'OCT 20074—83 DnexTpoobopyaoBaHUE U AJIEKTPOYCTAHOBKH. MeTo H3MEPEHHsT XapaKTEPUCTHK
YAaCTHUYHBIX Pa3psIoB

I'OCT 20690—75 DnekTpoobopyIoBaHUE IEPEeMEHHOro Toka Ha Hanpspkenue 750 kB. TpeboBaHus
K DJICKTPHUYECKOH TPOYHOCTH H3OJISIIIUH

I'OCT 21130—75 Uznenus 37€KTPOTCXHUYECCKUE. 3aKUMBI 3a3eMIISIONINE W 3HAKUA 3a3EMJICHUS.
KoHcTpykius u pasmepsl

I'OCT 21242—75 BpiBO/bI KOHTAKTHBIE SJIEKTPOTEXHUYECKHX YCTPOWCTB IIOCKHE W IITHIPEBBIE.
OCHOBHBIE pa3Mepbl

I'OCT 23216—78 Wznenus sneKTpOTEXHUUYECKHE. XpaHEHHe, TPAHCIIOPTHPOBAHUE, BPEMEHHas
MPOTHBOKOPPO3HOHHAS 3alIUTa, ynakoBka. OO1ye TpeOOBaHHUS U METOIbI UCTIBITAHUIT

PMI" 29—99 TocymapctBeHHass cucrtemMa oOecnedeHUsl €IWHCTBA HW3MepeHuil. Merpororus.
OCHOBHBIE TEPMHHBI U OMPEIEICHHS

3 Onpenenenust

TepMuHBI, IpUMEHsIEMbIE B HACTOSILEM CTaHIapTe, U COOTBETCTBYIOIINE MM ONpEeTeHUS — II0
PMI 29, 'OCT 16504, TOCT 18685, 'OCT 19880, a Takxe Cleayronue:

3.1 HomuHANBHBIH K03 PunmenT Ge3omacHocTn npudopos: OTHOIIEHNE HOMUHAJILHOI'O TOKA
6e30MmacHOCTH MPHOOPOB K HOMHHAIEHOMY IIEPBUYHOMY TOKY TpaHc(opMmaTopa.

3.2 HOMHMHAJBHBIA TOK 0e30mMacHOCTH NMPUOOPOB. MHHHMaJIbHOE 3HAUCHHE MEPBUYHOTO TOKA
TpaHcdopmaropa, Npu KOTOPOM IIOJIHAsl OTPEIIHOCTh cocTaBisier He MeHee 10 % mpu HOMUHAIBHON
BTOPUYHOHN Harpyske.

3.3 ucnpiTaHue I yTBEPKIEHUS THNA. B rocyqapcTBEHHOrO METPOJIOTHYECKOr0 KOHTPOIIS
BHOBb pa3paboTaHHOTrO TpaHCpOpMaTopa, MPOBOAUMOrO B LIENSAX OOECIeYeHUs! eANHCTBA U3MEPEHHH,
YTBEpKICHUsI THIIA TpaHcopmaropa W 3aHeceHHs ero B [ OCymapCTBEHHBIH peecTp CpeAcTB
HU3MEpPEHUi.

34 wucnbITaHHe Ha COOTBETCTBHE YTBEpP:KIEHHOMY THNY. Bua rocymapcTBeHHOro
METPOJIOTHYECKOr0 KOHTPOJIS, TPOBOAMMOrO IEPUOIMYECKH B LENSX ONPEAENEeHHsT COOTBETCTBUS
BBIITyCKa€MBIX U3 MPOU3BOJICTBA TPAHC(POPMATOPOB YTBEPKACHHOMY THUILY.

3.5 nomyckaemas o6aacTh norpemnocteii. O0nacTp, 3a MpeAeNbl KOTOPOi HE JOKHBI BBIXOIUTH
TIOrPELIHOCTH TpaHcopMaTopa.

4 Knaccuduxanus

4.1 TpancdopMaTopsl MOAPA3AEISIIOT IO CIEAYIOINM OCHOBHBIM IPU3HAKAM:
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4.1.1 Tlo pody ycTaHOBKH (KAaTEropud pa3MelieHUs W KiInMaTHdeckoMmy ucronHeHuto) mo ['OCT
15150.

IIpn pasmeniennn TpaHcopMaTopoB BHYTPH OOOJOYEK KOMIUIEKTHBIX W3JEIHH KaTerOpUH
pa3MeneHus J0JHKHBI COOTBETCTBOBATh YKa3aHHBIM B Tabnuie 1.

Tabmuma 1 — Kateropun pasmemnieHus TpaHCPOPMATOPOB, YCTAHOBICHHBIX BHYTPH OOOJIOYECK
KOMIUTCKTHBIX U3JICITHIA

XapaKTepuCTHKA CPEIbl BHYTPH 000IOUKU Kareropus pa3MerieHus: KOMIUIEKTHOTO
m3nenus o 'OCT 15150
1 2 3 4 5
1 T'azoBas cpenma, U30MUPOBAHHAS OT HAPYKHOTO| — — 4 _ —
BO3JIyXa, WU XUAKAs cpeaa
2 TasoBas cpema, HE HW30JUPOBAHHAS OT 2 2wm 2.1 3 4 5wm 5.1
Hapy)KHOTO BO3/yXa

4.1.2 Tlo mpuHOMITY KOHCTPYKLIUH: ONOPHBIE, IPOXO/IHBIE, NIMHHBIE, BCTPOECHHBIE, pa3beMHBIE.

Jlomyckaercsi codeTaHWe B KOHCTPYKIMHM TpaHC(hOpPMAaTopa HECKOJIBKHX —IEpEYHCIEHHBIX
MIPU3HAKOB, & TAK)XE CIIeNUaTbHOE KOHCTPYKTHBHOE HCIIOJTHEHHE.

4.1.3 Tlo BTy U3ONAIUH: C JHUTOW HM3ONAIHUCH, ¢ (HapPopoBOH MOKPHIIIKOH, B IUIACTMACCOBOM
KopIyce, ¢ TBepaoi u3omsinueln (kpome (apdopoBoil ¥ JHMTOH) WIM ¢ TOJTUMEPHON MOKPHIIIKOH,
MAacJIOHATIOJTHEHHBIE, Fa30HANOTHEHHBIE,

4.1.4 Tlo yuciy cryneHeid TpancopMalvy. OHOCTYIIEHYAThIe, KacKaJHbIe.

4.1.5 T1o uncmy BTOPUYHBIX OOMOTOK: C OJJHOH BTOPUYHOI OOMOTKOM, C HECKOJIIbKUMH BTOPUYHBIMH
00MOTKaMH.

4.1.6 Tlo HA3HAYCHHIO BTOPHYHBIX OOMOTOK. Ui WM3MEPEHHMS M ydeTa, jUIsl 3aluThr), IUIs
W3MEpEeHNs U 3alIUTHI, U1l pabOThl C HOPMUPOBAHHOM TOYHOCTBIO B IIEPEXOJHBIX PEKUMAX.

1
) 3HCCB n jgajee 1moa CJIOBOM <GalluTa» NoApasyMeBacTCd 3allluTa, aBTOMAaTHKa, YIPABJICHUE U
CUTHaJIu3alusl.

4.1.7 Tlo uncny koadunmenToB Tpanchopmanuu: ¢ ofHUM KoddumeHnToM TpaHchopMayu, ¢
HECKOJbKMMHU KO3((HUIMEHTaMU TpaHCc(opMaluy, MOMy4aeMbIMH ITyTeM W3MEHEHHS 4HClIa BHTKOB
NepBUYHOA WK (M) BTOPHYHOM OOMOTKHM, a TaKKe IyTeM NPHUMEHEHHUsS HECKONBKUX BTOPHYHBIX
00MOTOK C pa3jM4YHBIMU YWCIIaMH BUTKOB, COOTBETCTBYIOIIMX Pa3JIMYHBIM 3HAUYEHHUSM HOMHHAIBHOTO
BTOPUYHOT'O TOKA.

4.1.8 lpmznHaku o 4.1.2, 4.1.3, 4.1.4, 4.1.6 u ux 0003HaUCHUS TPUBEICHBI B TAOIUIaX 2 — 4.

Tabmnuna 2
KoHCTpyKTHBHOE HCTIOTHEHUE TpaHChopMaTopa VcnoBHOE 0003HAUEHME

OnopHsIif (0]
IIpoxomHoit II
JRRNZis0308071 I
Bcerpoennsiit B
PaszbemHubIit P
OpnHocTyneH4aThIit -
Kackanupri K

Tabmuna 3

Bupn uzonsiuun VcnoBHOE 0003HAUYEHME

C dapdopoBoii TOKPHITIKOH 0}
C TBepI0i ¥ BO3AYIIHON U30MISIIUEH, C TOTUMEPHOI MOKPBIIIKON —
MacnoHanonHeHHbIe M
I'a3onanonHeHHble r
Jlutas J1
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|B MIACTMACCOBOM KOpIyce IT

Tab6muma 4

Ha3znauenue BTopruyHON 00OMOTKH TpaHCpOpMaTopa YcnoBHOEe 0003HAUCHUE
Jlnst uaMepeHuii u yyera VYKka3bIBaloT KJIACC TOYHOCTH
Jlis 3anuThI To xe
JIn1st u3MepeHuii U 3aIuTh »

5 OcHoBHBIE MapaMeTphI

5.1 HomuHaNBHEIE TapaMeTPhl TpaHchopMaTopa:

a) HOMUHaJIbHOE HanpsykeHue Tpancdopmaropa U, (KpoMe BCTPOEHHBIX TPaHCHOPMATOPOB);

0) HOMHUHAJIBHBII MEPBUYHBIA TOK TpaHCHOPMATOPA | 150y

B) HOMHUHAJIbHBII BTOPHYHBIN TOK TpaHCHOPMATOPA | 2u0n;

I) HOMHHAJBHBIA KO3(GQHUIMEHT TpaHchOpMaTOpalMi TPaHCHOPMATOPA Ny, OMPENCTIEMBIA O
bopmyie

|
nHOM — _lnom (1)

I 2HOM

1) HOMHUHAJIbHAsI BTOPUYHAS HATPY3KA Sy € KOIPDHUIIMEHTOM MOIIHOCTH COS | » = 1 min COSj , =
= 0,8] — |Spuon (OMyCKaeTCs 0003HAYEHE BTOPHUUHOM HATPY3KH Zoy0y);

€) Kiacc TOYHOCTH TpaHcdopmartopa (s TpaHchopMaTropa ¢ OJHOH BTOPUYHOH OOMOTKO#) WITH
BTOPHYHBIX 0OMOTOK (1715 TpaHcdopMaTopa ¢ HECKONBKUMH BTOPUYHBIMH OOMOTKAMH);

’K) HOMHHAJbHAS TMpeeNbHAsI KPATHOCTh BTOPHYHOH OOMOTKH, MpEIHA3HAYCHHON JUIS 3AIlUTHI,
KHOM

1) HOMHHANBHBIA K03(hUIeHT 6e30MacHOCTH PUOOPOB BTOPUYHONW OOMOTKH, TpeHA3HAYCHHOI
TSt U3MepeHus, ~Kpyon;

K) HOMHHAJbHAS YacTOTa HANPSHKEHUS CeTH fyon, paBHas 50 wim 60 I'm. KadectBo HampsokeHHs
cern — o 'OCT 13109.

5.2 3HavyeHns OCHOBHBIX NapaMeTPOB CJEAyeT BEIOMpaTh U3 IPUBEICHHBIX B TaOIHIIE 5.

Tabmuna 5
HaunmeHnoBaHue mapamerpa 3HaueHne
1 HomunansHoe Hanpspkenne|0,66; 3; 6; 10; 15; 20; 24; 27; 35; 110; 150; 220; 330;
tparchopmaTopa U, kKB 500; 750
2 Haubonpiee padbouce HanpspkeHue, kB st HomunansHOro Hanpspkenus 0,66 kB — 0,72; ms

3 kB u Beiie — no 'OCT 1516.3

3 HomMunansHbIH TIEPBUYIHBIN Tok|1; 5; 10; 15; 20; 30; 40; 50; 75; 80; 100; 150; 200;
tpanchopmaropa lon, A 300; 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 HoMHUHAIBHBIA BTOPHYHBIN TOK | 30y, A 1, 2,5

5 HaubGonpimmit pabounii nepBudHbIi TOK | 14p,|CM. TabmHIy 10
A
6 HomwuHanbHast BTOpUYHAS Harpy3ka Syou cll; 2; 2,5
KO3(PHUIIMEHTOM MOIIHOCTH COS| » = 1 BXA
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7 HomuHanbHasi BTOPUYHAS HATPY3KA Spoy C

WHYKTUBHO-aKTUBHBIM K03 (HHUIHEHTOM
. 1

MOIITHOCTHU COS | » =0,8 BXA )

8 Kiacc TtowynoctH TpaHchopMmMaTOpa WIH
BTOPUYHON OOMOTKH: JUT U3MEpEHHUil U ydera
JUTS 3aLUTHI

9 HomunanmeHas TpenenbHas KPaTHOCTh
BTOPUYHBIX OOMOTOK JUTSI 3aIMUTHI Koy

10 HomunanpHbIi KO3 UIUEHT
6e3omacHOCTH TTPUOOPOB Koy, BTOPHUUYHBIX
00MOTOK ISl ©3MEPEHHUH

3; 5; 10; 15; 20; 25; 30; 50; 60; 75; 100

0,1; 0,2; 0,2S% 0,5; 0,55% 1; 3; 5; 10% 5P; 10P

Or 5 o 30*

VYcraHaBIMBalOT B CTaHAApTaXx Ha TpaHC(OPMAaTOpEI
KOHKPETHbIX  TuUmoB. He  ycraHaBmuBarmT s
BTOPUYHBIX OOMOTOK JUIsl HI3MEPEHHUH U 3aI[UTHI

1 o N
) COOTBETCTBYIOIINE 3HAUCHHUS HOMHHAIBHON BTOPUIHON HATPY3KH Z2u0m, OM, OIIPEIEISIFOT TIO hOopMyIie

@)

?) Knaccst Tounocrn 0,2S i 0,5S I0IyCKArOTCS MO COTIACOBAHMIO MEXKIY M3TOTOBUTENEM M IOTPEGHTEIEM
TpaHchOpMaTOPOB, MPEIHA3ZHAUYCHHBIX ISl KOMMEPYECKOT0 Y4eTa JIEKTPOIHEPTHH.
ToMNBKO /ISl BCTPOCHHBIX TPaHC(HOPMATOPOB C HOMHHAJIBHBIM HIEPBUYHBIM TOKoM 110 100 A.
9 To TpeGoBaHMIO MOTPEOUTENs B CTAHZAPTAX HA TPAHC(HOPMATOPHI KOHKPETHBIX THIIOB JOIYCKACTCS

YCTaHaBJIUBATh APYIrU€ 3HAYCHUA.

5.3 YcnosHoe 0603HaueHue TpaHchopmaTopa

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

XX XX

KnuMartnyeckoe WCHOMHEHHE U KaTEropus
pasmernienus mo 'OCT 15150

HoMuHanpHblii  BTOpUYHBIH TOK, A (mpH
HAJIMYUM y TpaHchopMaTopa HECKOIBKUX
BTOPUYHBIX TOKOB YKAa3bIBalOT BCE 3HAYCHUS
4yepe3 THpeE)

HoMuHanpHblii mepBHYHBIE TOK, A (mpH
HAJIMYUM y TpaHchopMaTopa HECKOIBKUX
MIEPBUYHBIX TOKOB YKa3bIBAIOT BCE 3HAYCHUS
4yepe3 THpeE)

Kmacc  toynoctu  (mpu  Hammuuu y
TpaHcopmaropa HECKOIBKHX  BTOPHYHBIX
00MOTOK YKa3bIBAIOT KJIACC TOYHOCTH KaXKJOH
U3 HUX B BHJIE APOOH)

KOHCTpYKTUBHBIN BapuUaHT UCIOIHEHUS, €CIU
UX HECKONbKO (apaOCkWe WM PHMCKHUE

unpb)

Kateropuss B 3aBHCHMOCTH OT JJIMHBI MYTH
yreukd BHemHed wm3omsinuu no OCT 9920
(Tompko gt TpaHC(OPMATOPOB KATErOpHU
pasmerenus 1)

HomunansHoe Hanpsbkenue, kB

M  (TompKO IS MOJEPHHM3MPOBAHHBIX
U3JIeHi)

O0o03Hauenue 1o Tabdauie 3

O003Hauenue no raduumie 2

0O06o3HaveHue TpaHcpopMaTopa

PDF cospgaH vcnbitatensHon Bepcunen pdfFactory Pro www.pdffactory.com



http://www.pdffactory.com

[Ipumeuanus

1 ByxBeHHas1 yacTh yCJIOBHOIO 00O3HAYECHUSI IPEJICTABIISIET CEPHIO; COBOKYITHOCTH OYKBEHHOTO 0003HAUCHHS,
3HAQUeHMS HOMMHAJIBHOTO HANPSDKCHMS, KAaTeropuy BHEIIHEH WM30JMIIMH TI0 JUIMHE IIyTH YTEYKd |
KOHCTPYKTHBHOTO BapHaHTa UCIIOIHEHWS] — THIT, IIPUBEICHHOE BHIIIE 0003HAYECHHUE B I[ETIOM — TUIIOHUCIIONTHEHNE
Tpanchopmaropa.

2 JInst BCTPOSHHBIX TPaHC(HOPMATOPOB JIOIMYCKAeTCs IPIMEHEHHE YIIPOIIEHHOTO YCIIOBHOTO 0003HAYEHHIS.

3 B crammaprax Ha TpaHC(hOpPMAaTOpPHl KOHKPETHBIX THIIOB JIONMYCKaeTCs B OYKBEHHYIO YacTh BBOIHTH
JIOTIONHUTEIIbHBIC OYyKBBI, HCKIIOYaTh WIH 3aMEHSITh OTAelbHble OykBbl (kpome T) mis 00O03HaueHUS
0coOeHHOCTel KOHKPETHOro TpaHcdopmaropa.

IMpumep ycinoBHOrO OOO3HAUEHUS ONOPHOIO TpaHC(opMaTopa TOKAa € JUTOW H3OIALMEHd Ha
HOMHMHANbHOE HampspkeHne 35 kB, karteropun |l mo jumHe myTH yTedkW BHEIIHEH H30JISLMH, C
BTOPUYHBIMHU 0OMOTKamu kiaccoB TouHoctu 0,5 (oqna) u 10P (Tpu), Ha HOMUHATBHBIH TIEPBUYHBINA TOK

2000 A, HOMHMHAIIBHBIA BTOPUYHBINA TOK 1 A, KITMMaTHYECKOr0 HCIIOJHEHHs Y, KATETOPUH Pa3MEIICHHs
1:

TOJI-35 - 11- 0,5/10P/10P/10P - 2000/1¥1
6 Texnuueckue TpeGOBaAHUA

6.1 TpaHC(l)OpMaTOpI)I CJICAYCT H3TrOTaBJIMBATL B COOTBECTCTBUM C Tpe6OBaHI/IHMI/I HaCTOAICrO
craHgapra ¥ CTaHJapTOB Ha TpaHC(l)OpMaTOpI)I KOHKPCTHBIX THUIIOB II0 pa60‘II/IM YepTeiKaMm,
YTBECPKACHHLIM B YCTAHOBJICHHOM HOPAIKE.

HepequL JOMOJHUTCIIbHBIX  CIIPABOYHBIX JAaHHBIX  JIA TpaHC(l)OpMaTOpOB, KOTOpBIC 110
Tpe6OBaHI/IIO 3aKa34yuKa CJICAYyCT MpUBOAUTH B I/IH(l)OpMaHI/IOHHI)IX MaTepuaaax, yKasaH B NPpUWIOKCHUN
A.

6.2 O6mme TpedoBaHus

6.2.1 TpanchopmaTopsl ciieyeT U3roTaBIMBaTh B KiIMMaTHdeckux ucnonHenusx no 'OCT 15150
n 'OCT 15543.1. Kareropun pazmemenuss — no 'OCT 15150.

st TparchopmaropoB kateropuu pasmenienus 4 mo 'OCT 15150 knmumatudeckoe UCIONTHEHUE U
kareropust — Y XJ14 umu O4.

TpeboBaHust B 4aCTH CTOMKOCTH K KJIMMAaTHYECKUM BHEIIHMM BO3JIEWCTBYIOIIMM (akTopaM — II0
I'OCT 15543.1.

6.2.2 Tpancdopmatops! J0KHBI OBITH MpeaHa3Ha4deHbl Id padoTel Ha BeicoTe 10 1000 M Han
YPOBHEM MOpsI, 32 MCKIIOUYECHHEM TPaHC(POPMATOPOB HA HOMHHAIbHOE HampspkeHue 750 kB, koTopbie
JIOJDKHBI OBITH TIpeHa3HaueHbl s pabotsl Ha Bbicote 70 500 M. Jlomyckaercs Mo cOrNlacOBaHUIO
MEXIy NOTpeOHTENIeM U M3TOTOBUTENIEM BBIITYCKaTh TPaHC(HOPMATOPHI sl pa0OTHI Ha BHICOTE CBBIIIE
1000 m.

6.2.3 YcroiunBOCTh TpaHC(HOPMATOPOB K BO3/ICHCTBHIO MEXaHUUECKUX (haKTOPOB BHEIIHEH CpeIlbl
— mno I'OCT 17516.1. I'pymmry mexanudeckoro ucnoimHenus no 'OCT 17516.1 ycraHaBiuBaroT B
CTaHAapTax Ha TpaHc(opMaTopbl KOHKPETHBIX THIIOB.

Tpanchopmaropsl Kareropuu pasMmemieHust 1 J0MKHBI OBITH pacCUMTaHBl HAa CyMMapHYO
MEXaHHUYECKYIO Harpy3Kky oT BeTpa ckopocthio 40 M/c, ronosiena ¢ TONMIMHON cTeHKH Jbaa 20 MM U OT
TSDKEHHS TIPOBOZIOB HE MEHee!

500 H (50 kr¢) — st TpancdopMaTopoB Ha HOMHHAILHOE HanpspkeHue 10 35 KB BKITIOUUTEBHO;

1000 H (100 krc) — mis TparchopMaTOpoB Ha HOMUHATBHOE Hanpsbkerne 110 — 220 B;

1500 H (150 xrc) — mns tpanchopMaTopoB Ha HOMUHAIBHOE HanpspkeHre 330 kB u BrIlE.

TIpy 5TOM 3HAYEHHS UCIIHITATEIBHBIX CTATHUECKHX HATPY30K JOKHBI COCTABIISTHY:

1250 H (125 krc) — jans TpaHchOpMaTopoB Ha HOMHHAlbHOe HampsbkeHne 10 35 kB
BKJTIOUHUTEIHHO;

2000 H (200 krc¢) — asist TpaHcopMaTopoB Ha HOMUHAIBHOE Hanpspkenue 110 — 220 kB;

2500 H (250 xrc¢) — asist TpaHchopMaTopoB Ha HoMuHaIbHOE HanpsbkeHue 330 kB u BrIlE.

)
) 3HaueHUs UCIBITATEIbHBIX CTATHUECKUX HAIPY30K yKa3aHbl [T TPAHC(OPMATOPOB, TEXHHYECKOE 3aaHNe
Ha KoTopble yrBepkaeHo mocie 01.01.2001.

3HaYeHUsI HUCHBITATCIBHBIX CTATUYECKUX Harpy3ok Y4YUTBIBAIOT BO3HUKAIOMIUEC OSKCTPEMAJIBHBIC
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JMHAMHYECKHE HATPY3KH Ha KOHTAKTHBIX BBIBOJAX TpaHc(opMaTopa, HapuMmep MpH TOKaX KOPOTKOrO
3aMBIKaHusl, He MpeBbIaromnme oonee yeM B 1,4 pa3a uCHbITATENbHBIC CTATUYECKHE HATPY3KH.

6.2.4 PaGouee mojoxeHrne TPaHCPOPMATOPOB B MIPOCTPAHCTBE JOJKHO OBITH YKa3aHO B CTaHAapTax
Ha TPaHC()OPMATOPBI KOHKPETHBIX THIIOB.

6.3 TpeGoBaHuUs K M30JIAIAH

6.3.1 U3omsiums mepBUYHONH OOMOTKH (MEPBHYHOM Iiermu) TpaHC(HOPMATOPOB HA HOMHHAJIBHBIC
Hanpspkerust ot 3 1o 500 kB BrimounTensHO omkHa cootBercTBoBaTh TpeboBanusaM ['OCT 1516.1 u
I'OCT 1516.3, a Ha HOomMuMHaimbHOe HanpspkeHue 750 kB — tpeboanmsm 'OCT 1516.3 u I'OCT
20690.

K w3onmsaumu nepBUYHOW OOMOTKH (IIEPBHUYHOW IIEMH) MAaCIOHAMONHEHHBIX TPaHC(HOPMATOPOB Ha
HoMHHANBHOe HanpspkeHrne 330 KB ¥ BBIIIIE 110 COTTIaCOBAHUIO MEXKY IIOTPEOUTENIEM U U3TOTOBHUTEIIEM
JIOIYCKaeTCsl TpeNbsiBIICHHE TPEeOOBaHUI IO BO3JEHCTBHIO CPE3aHHOI'O TPO30BOIO M MHOTOKPATHBIX
Cpe3aHHBIX UMITYJIbCOB.

W3omsius  mepBuuHOW 0OMOTKHM (HEpPBHYHOW Iienu) TpaHC(OpMATOPOB Ha HOMHHAIBHOE
Hanpspkeane 0,66 kB nmomkHa BbIIEp)KHMBATH BO3ACHCTBHE HCIBITATENHFHOTO HampspkeHnss 3 kB
yacroroid 50 ' B Teuenue 1 muH.

JlononHutenbHble TpeOOBaHUS K HM3OJISIIMM TPAHC()OPMATOPOB KaTEropuil pasMemieHust 2 u 5,
HUMEIOIUX COOCTBEHHYIO MEPBHYHYIO OOMOTKY, OMpenesieMble KOHJCHCAIMel Biard (BbINaJCHHEM
pOChI), W JUTHHA TYyTH YTEYKM BHEIIHEH W3OJSLMHM JOJDKHBI OBbITh YKa3aHbl B CTaHOapTax Ha
TpaHc(opMaTopbl KOHKPETHBIX THIIOB.

6.3.2 Jlna tpanchopmaTopoB kareropuu pasmernieHus 1 mo 'OCT 15150 jqmuHa myTH yTedkw
BHemHel m3omsinuu o 'OCT 9920 nomkHa OBITH yCTAaHOBIIEHA B CTAaHIApTax Ha TpaHC(OPMAaTOpEI
KOHKPETHBIX TUIIOB.

6.3.3 MexyceKIMOHHAast U30JISIIMS CEKLUHA MEPBUYHBIX U BTOPUYHBIX OOMOTOK, MpeIHa3HaYeHHBIX
Juts u3MeHeHust koadduimenrta TpaHchopmauu TpaHcGopMaTopoB, JOJDKHA BIJIEPKUBATH B TEUECHHE
1 MUH BO3/ICHCTBUE UCTIBITATEILHOTO HanpsbkeHus 3 kB wactoroit 50 I'm.

6.3.4 M3omsanus BTOPUYHBIX OOMOTOK TpaHC(OpPMATOPOB OTHOCHTENBHO 3a3€MJICHHBIX 4YacTel, a
Ut TpaHC(OPMATOPOB C HECKOJBKUMH BTOPHUYHBIMH OOMOTKaMH TakKKe€ OTHOCHTEIIFHO JIpYyr ApYyra,
JIOJDKHA BBIJIEP)KUBATh B TedueHrne 1 MUH BO3/IeiCTBHE UCTIBITATENLHOTO HanpspkeHust 3 KB wacroroit 50
I'mo.

6.3.5 'a3oBast M30JISLUSI IEPBUYHON OOMOTKH TPaHC()OPMATOPOB, pabOTAIOIINX IIPH W3OBITOYHOM
JIABJICHWU Ta3a, JOJDKHA B TedeHHEe 15 MMH BBIAEPKMBATH BO3JICHCTBHE HAINPSDKEHUS, PaBHOIO

H
1,173’:, npy W30BITOYHOM JIaBJIEHMM Tas3a, paBHOM Hymwo, rae U,, — HauOomblnee pabouee
HAMpPsUKEHHUE.

6.3.6 YpoBeHb 4YAaCTHYHBIX pa3psIOB H3OJSIMU TEPBUYHOM OOMOTKH TpaHC(HOpPMATOpOB Ha
HOMUHAIIbHOE HampsbkeHne 3 KB w Beimme ypoBHS momsamun «a» no [OCT 1516.3 momxeH
COOTBETCTBOBATH IPHUBEAECHHBIM B Tabuuie 6.

Tabmuma 6
Bun uzomnsimn Hanpspkenue nzmepenus Jlonyckaembii ypoBeHb, K
BymakHo-macnsHast 10
[azoBas’ U, 10
1,12
V3
Trepnas 20

He pacmpocrpansiercs Ha TpaHc(hOpMAaTOpbl C BO3AYIIHOM H30MsLHEl, CBOOOIHO coolIIaroImencs c
HapYKHBIM BO3/IyXOM.

Tanrenc yriia AUBJICKTPUYCCKUX TOTCPb KOHI[eHcaTOpHOfI 6yMa)KHO-MaCJ'IHHOI>i NU30JIIUHN

U
nepBUYHOM 0OMOTKH TpaHchopMaTopos mpu Temreparype (25 + 10) °C u HampsKEHMH —— He

V3
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0,3U U
nomxed npessimats 0,0035, a ero IPUPOCT B IMANA30HE HAMPSKEHUH OT THP 10 % He JIOJKEH

npesbrmatsh 0,0003.

6.3.7 MexmyBuTKOBas H30JSIIUS OOMOTOK TpaHc(hopMaTopa JTODKHA BBIIEPKHUBATE O€3 MPo0os
WIN TIOBPEXJIEHUS B TedeHHWe 1 MHMH HMHIYKTHpyeMoe B HHMX HANpsDKEHWE NpU IPOTEKaHWH I10
MEepBUYHOM OOMOTKE TOKAa, 3HAUYEHHWE KOTOPOrO JODKHO OBITh HOMHHAJIBHBIM, €CIH aMIUIUTYZa
HaIpPSDKEHUS] MEX/Ly BBIBOJAMU Pa30MKHYTOM BTOPHYHOW OOMOTKHM He mpeBbimiaet 4,5 kB wiu Menbie
HOMHHAQJIBHOTO; TIPH 3TOM aMIUTUTY[a HANpsDKEHUS MEXIY BBIBOJAAMH Pa30MKHYTOW BTOPHUYHOM
00MOTKH H0iKHA OBITE 4,5 kB.

6.3.8 Ilpu HOpMmanbHBIX KIuMatHueckux ycnoBusix nmo 'OCT 15150 3naueHne cOmpoOTHBIEHHS
M30JIAIIH 0OMOTOK TPaHC(POPMATOPOB JOKHO OBITH HE MEHEE:

40 MOM — 17151 IepBUYHBIX 0OMOTOK TpaHC(OPMAaTOpPOB HAa HOMUHAIBLHOE HamnpshkeHune 0,66 kB;

1000 MOM — n51s1 IepBUYHBIX OOMOTOK TpaHC(OPMATOPOB HA HOMHHAJIBHBIE HANpsDKeHus 3 — 35

kB;

3000 MOM — 7151 IEpBUYHBIX OOMOTOK TpaHC(OPMATOPOB HA HOMHHAIBHBIE HarpspkeHus 110 —
220 kB;

5000 MOM — 5151 IepBUYHBIX OOMOTOK TpaHc(hOpMaTOpoB Ha HOMHHANIBHBIE Hanpspkernst 330 kB
U BBIIIIC;

20 MOM — 1711 BTOpHYHBIX 0OMOTOK TpaHcdopMaTopoB Ha HOMHHalbHOe Hanpspkenue 0,66 xB;

50 MOM —as1s1 BTOPUYHBIX OOMOTOK TpaHCc(OpPMaTOpOoB Ha HOMHHAIIBHBIE HarpshkeHus 3 KB u
BBIIIE.

6.3.9 [lusnexTpuueckue IOKa3aTeNU KauecTBa Macia MAacClIOHAINONHEHHBIX TpaHc(hOpMaTopoB
JIOJDKHBI COOTBETCTBOBATH YKa3aHHBIM B TabmHIe 7.

Tab6muma 7
IMokazaTtens KayecTBa Maciia HomunansHoe IpenenbHOE A0MycKaeMOe 3HAUCHHUE
HaMpsLKEHUE MOKa3aTesIsl KayecTBa Maciia
Tpancdopmaropa, KB| st 3anuBKM B | TIOCTIE 3aJMBKU B
TparchopmaTop | Tpanchopmarop
[Mpo6uBHoe Hampspkenne no ['OCT
6581, kB, He menee
Jo 15 Bkiiou. 30 25
Jlo 35 Bkiiou. 35 30
110- 150 60 55
220 - 500 65 60
750 70 65
TaHreHc yriia JU3JIeKTPUUECKUX MTOTEPh
mpu 90 °C mo I'OCT 6581, %, He 6onee Jlo 220 Bxirou. 1,7 2,0
Cs. 220 0,5 0,7

6.4 MeTtposiornyeckne XapakTepUCTHKH

6.4.1 MerTponornveckue XapaKTEePUCTUKH CIEAyeT YCTAHABIUBATH JUIS CICHYIOUIMX pPabounx
YCIIOBHIA IPUMEHEHHS TPAHC(HOPMATOPOB:

a) yacrora nepemennoro toka (50 x 0,5) 'y mm (60 £ 0,5) I';

0) mepBUYHBII TOK — B cooTBeTCTBHH ¢ 6.4.2 1 6.4.3;

B) 3HAUCHHE BTOPUYHOIN HATPY3KH — B COOTBeTCTBUH € 6.4.2 11 6.4.3;

r) TeMmIeparypa OKPYKAIOIIEro BO3MyXa — B COOTBETCTBHH C KITMMATHYECKUM HCIONHEHHEM H
KaTeropuei pasMelieHHs, eCd WHOE He YKa3aHOo B CTaHAapTax Ha TpaHc(opMaTopbl KOHKPETHBIX
THIIOB;

) BBICOTa YCTAHOBKH TpaHC(HOPMATOPOB HaJl ypOBHEM Mopsi — 1o 6.2.2.

6.4.2 Tlpenensl IOIMycKaeMbIX HOTPEIIHOCTEH BTOPUYHBIX OOMOTOK JJIsl M3MEPEHWIl M ydera B
pabounx ycioBusX nmpuMeHeHus mo 6.4.1 mpu ycTaHOBHMBIIEMCSI PEXHMME JIOJDKHBI COOTBETCTBOBATH
3HAYEHMsIM, YKa3aHHBIM B Tabmmie 8.

[MorpentHocTr HE TOHKHBI BBIXOJUTH 32 MPEZENbl JOIMyCKaeMbIX 001acTel.

Jlonmyckaemble 00JacTd MOTPENIHOCTEH Ui pa3iMYHBIX KJIACCOB TOYHOCTH IIPUBENEHHI B
npunoxenun b.
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Jnst TpaHCOpMATOPOB ¢ HOMHHAIBHBIMH BTOpPWYHBIMH Harpyskamu 1; 2; 2,5; 3; 5 u 10 B>A
HIWKHUH nipenen BTopudHbix Harpy3ok — 0,8; 1,25; 1,5; 1,75; 3,75 u 3,75 B>A COOTBETCTBEHHO.

Tabnumna 8
Knacc rounoctn | [lepBuunstii Tok, % | Ilpenen nomyckaemoii morpemHocty | [Tpenen Harpysku, %
HOMHWHAJILHOTO | TOKOBOM, %0 YIJIOBOM HOMHHAJILHOTO
3HAYEHUS 3HAYEHUS
5 +0,4 +15' 10,45 cpan
0,1 20 +0,2 +8' 10,24 cpan
100-120 +0,1 +5' 0,15 cpan
5 +0,75 +30' +0,9 cpan
0,2 20 +0,35 +15 10,45 cpan
100-120 +0,2 +10' +0,3 cpan
1 +0,75 +30' +0,9 cpan
5 +0,35 +15' 10,45 cpan
0,2S 20 +0,2 +10' +0,3 cpan
100 +0,2 +10' +0,3 cpan
120 +0,2 +10' +0,3 cpan 25—100
5 +1,5 +90' +2,7 cpan
0,5 20 +0,75 45 + ,35cpan
100-120 +0,5 +30' +0,9 cpan
1 +1,5 +90' +2,7 cpan
5 +0,75 +45' +1,35 cpan
0,55 20 +0,5 +30' +0,9 cpan
100 +0,5 +30' +0,9 cpan
120 +0,5 +30' +0,9 cpan
5 +3,0 + 180' +54 cpan
1 20 +1,5 +90' +2,7 cpan
100-120 +1,0 +60' +1,8 cpan
3 +3,0
5 50-120 50 He HOpMUpYIOT 50-100
10 +10

6.4.3 Tlpenmensl MOMyCKAaeMBIX MOTPEINTHOCTEH BTOPUYHBIX OOMOTOK JIIs 3alUThI B padodmx
YCIIOBUSAX MpUMEHEHUs 10 6.4.1 mpu yCTaHOBHBIIEMCS PEKMME M HOMUHAJIBLHOH BTOPUYHON HArpy3Ke
JIOJDKHBI COOTBETCTBOBATH YKa3aHHBIM B TaduIle 9.

Tabmauma 9

Knacc

IIpenen pomyckaemMol NOrpeuIHOCTH

TOYHOCTH | NP HOMHWHAJILHOM IIEPBUYHOM TOKE

ITpU TOKE HOMUHAJEHOU npez[enLHoﬁ KPaTHOCTH

TOKOBOM, %0 YTJI0BOM 1oauoi, %
5P +1 +60' | +1,8cpan 5
10P +3 He HOpMupYyIOT 10

6.4.4 Tlo commacoBaHMI0 MEXKIy TMOTPEOUTENIEM U HM3TOTOBHUTENIEM B JKCILTyaTallHOHHOM
JMIOKYMEHTAIIMd Ha TpaHC()OPMATOPHI JODKHBI OBITh YKa3aHbI 3aBHCUMOCTH IOTPEIIHOCTEH OT
BIUSIFOINUX (PAKTOPOB: TIEPBUYHOIO TOKA, BTOPHUYHON HATPY3KH, YACTOTHI M TEMICPATYphl, a TAKKe
JMUHAMHYCCKUAC XaPAKTCPUCTUKH. 3aBUCHMOCTH TIOTPEUTHOCTEH OT KaXJOro BIIMSIONIETO (haKTopa
OMPEIENAIOT MPH HOMUHAJIHFHOM 3HAYCHHH BCEX OCTAJBHBIX BIHMSIONMX (DAKTOPOB M C yKa3aHHEM

TOYHOCTH OIPCACICHUS.

6.5 3nauenne Toxka HAMATHUYMBAHUA
6.5.1 Tok HaMarHMYMBAHUSI BTOPHUUYHBIX OOMOTOK JUISi U3MEPEHUs, TIONyIEHHBINA MPH HUCIBITAHUSIX
mo 9.8 1 BhIpaKEHHBIN B MPOLEHTaX 3HAYEHHs, PABHOTO MPOU3BEICHUI0 HOMHHAJILHOTO BTOPUYHOIO
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TOKa Ha HOMHHAJIBHBIN K03((HUImeHT Ge30macHoCTH MpUOOpoB, omkeH ObTh He MeHee 10 %.

6.5.2 Tok HaMarHWM4YMBaHKUSI BTOPUYHBIX OOMOTOK JJISl 3aIUTHI, TIOJyYE€HHBIN MPH UCIBITAHUSIX I10
9.8 u BBIpa)keHHBIN B MMPOLEHTaX 3HAYECHUs, PABHOTO MPONU3BEACHUI0 HOMHUHAIBHOIO BTOPUYHOTO TOKA
Ha HOMHHAJIBHYIO TIPEJEIbHYI0 KPaTHOCTh, HE JIOJDKEH IMPEBBINIATh 3HAUSHUH MOJHOW MOTPENIHOCTH,
yKa3aHHbBIX B Tabnuie 9.

6.5.3 Jlomyckaemoe 3HaYeHNE TOKAa HAMAarHUYMBAHUS M COOTBETCTBYIOIEE EMY PAacueTHOE 3HAYCHHE
HaIpPSDKEHUS JOJDKHBI OBITH YCTaHOBJIEHBI MTPEATIPUSTHEM-U3TOTOBUTENIEM C y4eToM TpeboBaHui 6.5.1,
6.5.2 1 yKa3aHbl B 9KCIUTyaTallMOHHOW JJOKYMEHTAIMX HAa KOHKPETHBIE TpaHC(opMaTopsl.

6.5.4 V3mMepenHble 3Ha4eHHs] TOKa HAMAarHUUYUBAaHUSI BTOPUYHBIX OOMOTOK JIOJKHBI OBITh 3aIMCaHBI
B [ACTIOPT Ha KOHKPETHBIN TpaHcopMarTop.

6.6 TpeboBanusi K HATpeBY

6.6.1 [lpn IPONOIKUTENPHOM PEXUME IPOTEKaHHs HAMOONBIIMX pabOYMX MEPBHYHBIX TOKOB
(HOMHHAJIBHBIX TOKOB JJIMTENBHOTO pPEXUMa) TpaHcHOpPMATOPBI (38 HCKIIOYEHHEM BCTPOCHHBIX,
paboTtaronmx B TpaHC(HOPMATOPHOM Maciie) Ha HOMHHANbHbIC HanpsbkeHus cBbime 0,66 kB 10mKHBL
cootBercTBoBaTh TpeboBanusM 'OCT 8024, a TpanchopmaTopsl Ha HOMUHAJIBHOE HanpsbkeHue 0,66
kB — tpedoBanusm [OCT 403.

Jns  TpaHchOpMaTOpOB, OKCIUIyaTUPYyeMbBIX TIIpH TEMIIEpaTypax OKpYKalollero BO3/yXa,
ormnuarotmxes ot ykazanHbix ['OCT 15150 m 15543.1, Bepxnee pabouee 3HaueHue u (Wiin)
3¢ QEeKTUBHOE 3HAYEHHE TEMIIEPaTyphl OKPYKAIOIIEro BO3/AyXa MOJDKHBI OBITh YCTaHOBJIEHBI B
CTaHAapTax Ha TpaHc(opMaTopbl KOHKPETHBIX THIIOB.

Jlins BCTpOEHHBIX TpaHC(OPMAaTOPOB, YCTAHABIMBAEMBIX B MACJSIHbIE BBIKIIOYATEIH, CHJIOBBIE
MaciisiHbIe TpaHc(hOpMaTOphl, aBTOTPaHC(OPMATOPHI WIIM PEAKTOpPBI, W MOTPY)KaeMbIX B MacJo,
MpeebHO JIOMYCTUMBbIE TIPEBBILICHUS TeMIIepaTyphl Haa Temmeparypoit Macna (90 °C ans MacisHbIX
Beikmouatened 1 95 °C i CHIIOBBIX MAacCHSHBIX TPaHC(OPMATOPOB, aBTOTPAHC(HOPMATOPOB HIIH
PEaKTOPOB) MPH MPOJOTKUTEIEHOM PEKUME HE JIOJDKHBI MPEBbIIIATh:

10 °C — pu1st 0OMOTOK;

15 °C — ans MarHUTONPOBO/IOB.

Jl1st BCTpOoeHHBIX TpaHC(HOPMATOPOB HAa HOMHHAIBHBIC TepBUYHBIC TOKU cBbimie 10000 A mpu
TeMIepaType Macia, okpyxaromiero Tpancopmarop, Hwke 90 °C 1l MacISHBIX BEIKJIOUYATEICH U
Hwke 95 °C s CHIOBBIX MACISHBIX TpPaHC()OPMATOPOB, aBTOTPAHC(HOPMATOPOB HIH PEAKTOPOB
JIOIYCTHMBIE TIPEBBIIICHUS] TEMIIEPATYPhl MOT'YT OBITH COOTBETCTBEHHO YBEJINYEHBI, HO HE Oojee ueM Ha
10 °C.

6.6.2 Hanbonpime pabourie nepBUYHBIE TOKH TPaHCPOPMATOPOB HA HOMHHANBHBIE TokH 10 10000
A JOIDKHBI COOTBETCTBOBATH yKa3aHHBIM B Tabmuie 10.

Jlns TpaHcdOpMaTOpOB, y KOTOPBIX 3((EKTUBHOE 3HAYEHUE TEMIIEPATYpPhl OKPY)KAIOIIEH Cpelpl o
I'OCT 15543.1 npesbrmaer 40 °C, 3HaueHHs1 HAHOONIBIINX PabOYMX MEPBHYHBIX TOKOB MOTYT OBITH
MeHblIe yKkazaHHbIX B TaOmune 10 m ux ciemyer ycraHaBIMBaTh B CTaHAAPTax Ha TpaHC(OPMAaTOPEI
KOHKPETHBIX THIIOB.

st TparchopmMaTopoB Ha HOMUHANBHBIC mepBuyHble Toku cBbimie 10000 A, mpemHa3HaueHHBIX
JUIsS TEHEpPaTOPOB WIIM CHHXPOHHBIX KOMIIEHCATOPOB, HAMOONBIIMN pabounii MEpBUYHBIH TOK MOXET
ObITh OOJNbIIE WJIM MEHbBIIE HOMHHAIBHOTO TOKa, HO HE MeHee HauOOJBIIEro JUIMTEIHHOTO TOKa
reHeparopa Wid CHHXPOHHOTO KOMIIEHCATOpa.

[To cormacoBaHWio MEXIy NOTPEOHMTENIEM M HM3TOTOBHUTENIEM JOIYCKAaeTCs KpaTKOBPEMEHHOE, He
Oonmee 2 4 B He/ENIO, NOBBIIIEHHME NepBHYHOro Toka Ha 20 % moO OTHOIIEHWIO K HauOOJbIIEMY
paboyeMy epBUYHOMY TOKY.
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Tab6muna 10

HaunmenoBanue TrapamMerpa

3HaveHne, A

HoMmuHaIbHBIN MEPBUYHBIN TOK | 150n
HaunGonbumii pabounii nepBUYHbBIH TOK |1,

10
10

15
16

20
20

30
32

40
40

50
50

75
80

80
80

100
100

150
160

200
200

300
320

400
400

500
500

600 | 750
630 | 800

800
800

1000
1000

1200
1250

1500
1600

2000
2000

3000
3200

4000
4000

5000
5000

6000
6300

8000
8000

10000
10000
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6.7 TpeboBaHus K CTOHKOCTH MPU TOKAX KOPOTKOI0 3aMbIKAHUS

6.7.1 Tpanchopmatopel Ha Hanpspbkenue cpbiie 0,66 kB MOMKHBI OBITH YCTOWYMBBI K
3JIEKTPOMHAMHUYECKOMY ) M TEPMHUECKOMY BO3IECHCTBHAM TOKOB KOPOTKOIO 3aMBIKAHHS, TAPaMETpPhl
KOTOPBIX HE MPEBHIMIAIOT YCTAHOBJICHHBIX 3HAYCHUI:

a) TOKa AIIEKTPOMHAMHYECKOH CTOMKOCTH i, WK ero kpatHocTd K, MO OTHOIICHHIO K aMIUTHTYIE
HOMHHAJIEHOTO MEPBUYHOTO TOKA;

0) Toka TepMHYECKOH CTOWKOCTH |, Wim ero kpatHocTH K, MO OTHOIICHHIO K HOMHHAJIBHOMY
MIEPBUYHOMY TOKY;

B) BPEMEHH MPOTEKaHuUsI ToKa t,, paBHOTO:

1w 3 ¢ — s TpanchopMaTOpOB HA HOMHHANIBHBIE HanpspkeHus 10 220 KB BKITIOYNTENIBHO,

1 wu 2 ¢ — nmoist TparchopMaTOpoB Ha HOMUHANBHBIE HanpsokeHus 330 kB u Bhe.

1) o
) K IMIWHHBIM, BCTPOCHHBIM W Pa3bEMHLIM Tpchd)opMaTopaM TpCGOBaHI/ISI o DJJICKTPOANHAMHUYCCKOU
CTONKOCTH HE NPpCABABIIAIOT.

6.7.2 Mexny 3HaUeHUAMH |, 1 |, TOIKHO OBITH COOMIOIEHO cooTHOIEeHuE i, 3 1,8 X \/5 I

6.7.3 B cranmaprax Ha TpaHC(POPMATOPHl KOHKPETHBIX THIIOB JO/DKHBI OBITH YCTAHOBJICHBI:
3HAYEHHE TOKA TEPMHUYECKONW CTOUKOCTH WIIM €r0 KPaTHOCTh, BPEMsI MPOTEKAHHS TOKA, a TaKKe
3HAYEHHE TOKA DIIEKTPOANHAMUYUECKON CTOUKOCTU HITH €r0 KPaTHOCTb.

6.8 3HaueHne COMPOTUBIIEHHUSI BTOPUYHBIX OOMOTOK IMOCTOSIHHOMY TOKY JIOJDKHO OBITh YCTAHOBJICHO
M3rOTOBUTEIEM U YKa3aHO B IKCIUTYyaTAIHOHHOMN JJOKYMEHTAIUH.

6.9 O6o3HaueHHEe BHLIBOOB 00MOTOK

BbIBO/IBI TIEPBUYHBIX M BTOPUYHBIX OOMOTOK M BTOPHYHBIE OOMOTKU TPaHC(HOPMATOPOB CIEAyET
0003HaYaTh B COOTBETCTBHMHM ¢ Tabauieii 11.

Jluneiinple BBIBOJBI MEPBHUYHOM OOMOTKH, a TaK)Ke COOTBETCTBYIOIIME WM CTOPOHBI NIMHHBIX,
BCTPOCHHBIX M Pa3bEeMHBIX TPaHC(HOPMATOPOB, HE HUMCIOIIUX COOCTBEHHOW IEPBUYHON OOMOTKU
o00o3Hauaror /I u Jl.

O0603HaYEHUSI HAHOCAT TaKUM 00pa30M, YTOOBI B OJIMH U TOT K€ MOMEHT BpeMeHH BBIBOIBI JI1, Hj,

oy Hhm 1y, ..., Y, iMeny OIMHAKOBYIO TOJISIPHOCTH, T.€. YTOOBI IIPH HAIIPaBJIEHHN TOKA B IIEPBUYHON
obmotke ot Hy, ..., Hy x K1, K> ..., JI BTOpUYHBINA TOK MPOXOIMII IO BHEIIHE# nemu (mpudopam) ot /M
K Hz ey Hn.

O003HaYCHHsT BBIMONHSIIOT MPOMHUCHBIME OYKBAMH PYCCKOrO anaBHTa B COYETAHUH C IU(PpaMU.
Ludpsl pacmonararoT B OiHy CTpOKy ¢ OykBamu (Hanpumep J71) wnu B unaekce (Hanpumep J1y).

Tabnuna 11
O0OMoTKa O0603HaYEHUSI BRIBOJIOB 1 OOMOTOK
TparchopmaTopa
[TepBuunas C oxHolt cekuuent C HECKOJIbKUMU CEKIUSIMHU
JI) ——JI, JIj——mK;
Hy —K;
Hy —h
Bropuunas Tpanchopmarop ¢ ofHOI BTOpUIHONH OOMOTKOIA:
0e3 OTBETBJICHHUI OTBETBJICHUSIMU
#y o, Hy iy H,
Bropuunas TpanchopMaTop ¢ HECKOIBKUMH BTOPHYHBIMUA OOMOTKAMH:
0e3 OTBETBJICHHUI C OTBETBIICHUSAMU
CUTIE BT A Y
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o, 34,

6.10 TpeGoBaHusi K KOHCTPYKIUHU

6.10.1 Meramnuyeckue 4actd TpaHcdopmaropa, MOJBEPKEHHBIE KOPPO3WH I10J] BO3JCHCTBHEM
KJIMMaTHYECKUX (aKTOPOB BHEIIHEW Cpe/bl, TOIKHBI UMETh 3aIlUTHOE MTOKPHITHE.

6.10.2 KoHTakTHBIE BBIBOJBI MEPBUYHON OOMOTKH TpaHC(HOPMATOPOB JOJDKHBI COOTBETCTBOBATH
tpeboBanussM ['OCT 10434, a TtpaHcpopMaTopoB Kateropuu pasmenieHuss 1 Taxke TpeOOBaHHIM
I'OCT 21242.

6.10.3 KoHrakTHBIE BBIBOJIBI BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB JOJKHBI COOTBETCTBOBATH
tpeboBanusm [OCT 10434.

KoHTakTHBIE BBIBOJBI BTOPWUYHBIX OOMOTOK BCTPOEHHBIX TpaHC(OPMATOPOB MOTYT OBITH
PAacIIONOXKeHbI B KOHCTPYKLIUH U3/ENHs, B KOTOPOE BCTPOEH TpaHC(HOpMaTop.

6.10.4 TpaHchopMaTopsl JOKHBI UMETh KOHTAaKTHYIO IUIOMAAKY JUISI TPUCOCTHHCHUS
3a3eMJISIFOLIETO TIPOBOJIHUKA M 3a3EMIISIOIINI 3aKUM B cooTBeTcTBHH ¢ TpeboBanusmu ['OCT 21130 u
I'OCT 12.2.007.3. Bozne 3a3eMIIsromero 3akuma JoJnkeH ObITh 3Hak 3a3emiteHus o ['OCT 21130.

3azemiistronue 3aKUMBI TpaHchopmaTopoB ucroiHeHnd T n O IOIDKHBI TakKe COOTBETCTBOBATH
tpeboBanusm [OCT 15963.

TpeOoBaHust HACTOAIIEr0 ITyHKTa HE PpACIPOCTPAHSIOTCS Ha BCTPOSHHBIE TpaHCc(opMarTopsl,
TpaHcdopMaTopsl C KOPIYCOM M3 JIMTOM CMOJBI WJIM IUIACTMAacChl, HE HWMEIOIINE MOAJIEKAIIIX
3a3eMJICHHIO METAJUIMYECKUX YacTed, a TakKe Ha TpaHC(HOpPMATOpbl, HE IOUISKAIINE 3a3eMJIICHHIO
cornacHo 'OCT 12.2.007.0.

6.10.5 KoHcTpyKIMss MacjOHAIONHEHHBIX —TpaHC(OpPMaToOpoB JOJDKHA —o0ecreynBaTh X
repMeTHyHOCTh. CTaHAapThl Ha MAacJOHAIIOJHEHHBIE TpaHC(HOPMATOPhl JIOJDKHBI  COIAEPKaTh
TpeOOBaHUs 110 MPOBEPKE I'E€PMETHYHOCTH KOHCTPYKLMH, a HAa TPaHC(HOPMATOPBI C KOHJEHCATOPHON
OyMa)KHO-MACIISTHOM M30JALMed Takke TpeOOBaHMS K ra3o- M BIIArOCOAEPYKAHUIO 3aJIMBAEMOro B
TpaHcgopmaTopsl Maca.

6.10.6 Koncrpykmus tpanchopMaTopoB Ha HOMUHANBHBIC HanpspkeHus 110 kB u Bhime gomkHa
obecrieunBaTh  3alIMTy Macia OT  YBJI&XKHEHWs, HCKIIOYAIOUIYI0O €ro  HEeNOCPEJCTBEHHOE
COIPUKOCHOBEHHUE C aTMOC(EPOi.

6.10.7 MacnoHarnonHeHHbIH TpaHCc(hOpPMaTOp JOIKEH HMETh PacUIMpHUTENb, €MKOCTh KOTOPOro
JIOJDKHAa ~OOeclieyMBaTh IOCTOSHHOE HaJlWYWe B HEM Macia IIpU  BCeX pexnMmax paboThl
TpaHcdopmaropa B auanaszoHe pabounx Temmneparyp. DYHKIHMIO pacUIMPUTENs] MOTYT BBIIOJIHATH
BEPXHsIS 9acTh (aphopoBOi MOKPHIIIKH, CHIb(OH WK JPYTUe YCTPOHCTBA.

MacoHanoiHeHHbIe TPaHCPOPMATOPBl JOIKHBI OBITH OCHAIIEHBI yKa3aTeJIeM ypOBHS Maciia M
aQHAJIOTWYHBIM YCTPOMCTBOM, IO3BOJISIOIIUM KOHTPOJIMPOBATh YPOBEHb Macia B TpaHc(hopMaTope C
6€3011acHOro [Is1 00CITY)KHBAIOIIEro IEPCOHala PACCTOSHUS.

ITpu macce macna 1o 20 Kr ykazaresnb YpOBHsI Maciia JIOMYCKaeTcsl He YCTaHABIINBATb.

MacnoHanonHeHHbIe TpaHchopMaTopbl ¢ Maccod Macna Oonee 10 Kr JOMKHBI OBITH OCHAIICHBI
apMaTypoy /ISl 3aJIMBKH, OTOOpa NpOoObI M CIIMBAa Macia, B TOM YHCIIE Ui XpOMarorpaguyecKkoro
aHaiM3a pacTBOPEHHBIX B Maciie ra3oB. [Ipy 3ToM JOMKHO OBITH NPEITYCMOTPEHO IUIABHOE
peryJMpoBaHue BBITEKAIOMIEH CTpYH Maca.

6.10.8 Tpanchopmatopsr Maccoit 6onee 20 kr momkHBI UMeTh yerpoiicto mo 'OCT 12.2.007.0
JUIs TIOIbEMa, OMyCKaHWs W yIepKaHWs HMX Ha Becy. [Ipy HEBO3MOXXHOCTH KOHCTPYKTHBHOI'O
BBINOJHEHHUS TAKHX YCTPOHCTB B PYKOBOJICTBE IT0 AKCIUTyaTAIlMH JOJDKHBI OBITh YKa3aHbI MECTa 3aXBaTa
TpaHcdopmaropa Mpy TaKeNaxHbIX padoTax.

6.10.9 B koHCTpyKIMH TpaHCHOPMATOPOB, HMEIOIIMX BTOPHYHBIE OOMOTKH JJIsi W3MEPCHUS,
JIOJDKHO OBITH MPEITyCMOTPEHO OJIHO HJIM HECKOJBKO MECT Ul YCTAHOBKU IIOMO WMJIM HaHECeHUS
OTTHUCKA KJIeiiMa 0 moBepke TparchopmaTopa mo 'OCT 8.217.

6.10.10 B Tpancdopmaropax Ha HampspkeHue 330 kB W BBIIE ¢ KOHICHCATOPHON OyMa)cHO-
MAacCJISTHOW M30JISIMel DOJDKEH OBITh NPEIyCMOTPEH BBIBOJ ISl TIOJKITIOYEHHS YCTPOHCTBA KOHTPOJIS
W30JSIIMOHHBIX XapaKTEPHUCTUK MOJI paO0YMM HaIpsHKEHUEM.

6.10.11 KoHCTpyKuus ra3oHaroIHEHHBIX TPaHC(HOPMATOPOB JOJKHA 00eCeYrBaTh YTEUKH MacChl
rasa He Oonee 1 % 3a rog.

6.10.12 KoHCTpyKIMs Ta30HAMONHEHHBIX TpPAaHC(HOPMATOPOB JOKHA WMETh 3allUTy OT
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YpEe3MEPHOTO YBEJIMUEHNUS AAaBJICHUS Ta3a MPH aBapHH, CBSI3aHHON ¢ MPOO0EM BHYTpEHHEH M30JISIIUU 1
TOPEHUEM JIyTH.

6.10.13 TlpumMeHsieMble B KOHCTPYKIMH TpaHC(HOpPMATOpOB MaTepHalbl JODKHBI OOECIeuuBaTh
BBINOJHEHNE TPeOOBAHUI MO B3PHIBO- U IOXKapOOE30MacHOCTH.

6.11 TpeGoBanusi K Hage>KHOCTH

6.11.1 B cranmaprax Ha TpaHC(pOpMATOPhl KOHKPETHBIX THUIIOB CIIEYyeT YCTAHABIMBATH CPEIHIOIO
HapaboTKy J10 oTka3a B cootBercTBum ¢ ['OCT 27.003.

6.11.2 Cpennwuii cpok ciyx0bI TpancopmaropoB — 25 ier.

6.11.3 B crangaprax Ha TpaHC(hOPMATOphl KOHKPETHBIX THUIIOB [OJDKHBI OBITH YCTaHOBJICHBI
TpeOOBaHUs K PEMOHTOIPHUTOJTHOCTH.

6.12 KoMnjieKTHOCTH

6.12.1 KomrutekTHOCTh TpaHCoOpMaTopa JODKHa OBITH YCTaHOBJIEHa B CTaHIapTax Ha
TpaHc(opMaTopbl KOHKPETHBIX THIIOB.

6.12.2 K TpaHcdopMaTopaM NPUIATAIOT SKCIUTyaTalMoHHYIO jgokymenrarmioo mo ['OCT 2.601:
MacropT, PyKOBOJACTBO IO dKCIUTyaTanuu, Beaomoctd 3UII (npu Hanuyuum).

Hnst TpancopmaTtopoB Ha HoMuHANBHOe HampspkeHue a0 10 kB mo corimacoBaHdI0 MEXIY
W3TOTOBHUTEIEM H IOTpEOUTENIEM, €CIIM 3TO YCTaHOBJIEHO B CTaHAapTaXx Ha TpaHc(OpPMaTOpEI
KOHKPETHBIX TUIIOB, ITACIIOPT MOYKET OBITH 3aMEHEH STHKETKOMH.

st tparcdopmaTopoB Ha HampspkeHue 0,66 kKB HOMEHKIIATypa SKCILTyaTaIlMOHHOMN JTOKYMCHTAIHA
MOXeET OBITh COKpallleHa U JOJDKHA OBITh YCTAHOBJIEHA B CTAHJAPTaX Ha TPAHC(POPMATOPHI KOHKPETHBIX
THUIIOB.

Yncio K3eMILISIPOB SKCINTYaTalMOHHBIX JIOKYMEHTOB, NMPHIaraeMbIX K TpaHc(hopMaTopaM, J0HKHO
OBITH YCTAaHOBJICHO B CTaHJIapTax Ha TpaHC(OPMATOPbl KOHKPETHBIX TUIIOB.

6.13 MapkupoBka

6.13.1 Kaxplii TpaHchopMaTop JAOMKEH UMETh TaONMNUKy (TabIMYKU), HA KOTOPOH JOKHBI OBITh
yKa3aHbI:

a) TOBApHBIN 3HAK WJIM HAUMEHOBaHHE MPEIPHUATUSI-U3TOTOBUTENS,

0) HaMEHOBaHUE «TPAHCHOPMATOP TOKAY;

B) THUI TpaHC(HOPMATOPA U KIMMATHYECKOE HUCIIOTHEHHE;

T') MOPSJIKOBBIA HOMEp MO CHCTEME HyMEpaluK IPe/NPUsITUSI-H3TOTOBUTEIS;

1) HOMHHAJBHOE HampsbkeHne, KB (KpoMe BCTPOSHHBIX TPaHC()OPMATOPOB);

¢) HoMHUHanbHas yactora, ' (mpu yacrote 50 [ qomyckaeTcst He YKa3bIBaTh);

) HOMEp BTOPHYHON OOMOTKH (TONBKO JUisi TpaHC(HOPMATOPOB C ABYMsI WK OOJee BTOPHYHBIMH
00MOTKaMH);

W) HOMHHAJBHBIA Kod(pduument Ttpancdopmaimu (B BHAC OTHONICHHS HOMHHAIBHBIX TOKOB!
MEPBUYHOTO ¥ BTOPHYHOTO), A;

K) KIIACC TOYHOCTH JUISl BTOPHYHBIX OOMOTOK cormacko 6.4Y;

J) HOMHHANBHBIA KO3 GHIMeHT Oe30macHOCTH NPUOOPOB Kiuoy (IS BTOPHYHBIX OOMOTOK,
TIPEIHA3HAYCHHBIX [T H3MEpeHHs)™;

M) 3HAYCHHE HOMHHAIIBHOH NPEJCNbHOM KPAaTHOCTH Koy (MM BTOPHYHBIX  OOMOTOK,
TIpeHA3HAYCHHBIX JIJIS 3amHTLI)2);

H) HOMHHAJbHAsl BTOPHYHAS Harpy3Ka, BA;

0) Macca TpaHchOpPMATOpa, KI°);

) 0003HAUCHHE CTaHIapTa Ha TpaHC(HOPMATOPHI KOHKPETHBIX THUIIOB WM 0003HAUCHHE HACTOSIIETO
CTaHJapTa,

p) o1 Beimycka (Ha TpaHcdopMaTopax, MpeaIHa3HAYCHHBIX ISl KCIIOPTA, HE YKa3bIBAIOT).

2 Jlnst BTOPUYHBIX OOMOTOK, TMpeTHA3HAYCHHBIX IUIi M3MEPEHHH W 3allWThl, CIEIyeT YyKa3hlBaTh o00a
HOMUHAJILHBIX KJIACCa TOYHOCTH.

2 Jnst TpanchopmaropoB Ha HoMUHaNBHOE HampsbkeHue 0,66 kB momyckaercst Kiuow M Kpuow HE YKa3BIBATH,
€CIIM OHH TIPUBEICHBI B PYKOBOJICTBE TI0 3KCILTyaTaIllH.

9 Tonbko mst TpanchopmaropoB Maccoit oT 10 Kr U BEIIIE, TPAHCIIOPTHPYEMBIX B HEPa300paHHOM BHUJIC.

[Ipumeuanus
1 lomyckaeTcsi HAHOCUTD TIepedrCIeHHbIe JaHHbIe HA OHY WM HECKOIBKO TaOlIHUeK, a Takke YaCTHIHO MITH
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TIOJTHOCTBIO Ha 3JIEMEHTHI KOHCTPYKIIMH TpaHc(hopMaTopa.

2 Tlpu HenocTaTKe MecTa Ha TabJIMYKe JOMYCKAeTCsl TAHHBIE 110 TIEPEYHCICHHSM 1), €), H) — 0) HAHOCHTh 0e3
yKa3aHus HauMeHOBaHus mapamerpa (Hampumep 6 kB, 50 T'u), npu 3TOM JaHHBIE 1O MEPEYHCICHHUSM K) — H)
HAHOCAT B COYETAHHU M TIOCIEIOBATEIBHOCTH coryacHo ciemyroumm npumepam: 30 B>A 5P 10 (HomuHanbHas
BropuyHas Harpy3ka 30 B>A, HOMHHaIIBHBIN Kiacc ToyHOCTH 5P, HOMUHANBHAs npeneibHas kpatHocTh 10); 20
B>A 0,5 10 (HomuHanbHas BropuuHas Harpy3ka 20 B>A, HomuHanbpHbIA Kiacc TouHOCTH 0,5, HOMHUHAJIBHBIN
ko3 dunuent 6eszonacHoctr npudopos 10).

3 JlomyckaeTcsi, KpoMe MaHHBIX, YKa3aHHBIX B HACTOSIIEM ITyHKTE, HAHOCHTH Ha TAOIMUKY JOMOIHHUTEIBHYIO
HMH(OPMAIIHIIO B COOTBETCTBHH CO CTaHIAPTOM Ha TPaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

Jns TpaHchOpMATOPOB € HECKONBKMMH BTOPHYHBIMH OOMOTKAMH WM C OTBETBJICHHUSMH Ha
BTOPUYHBIX OOMOTKAaX [aHHBIC MO MEPEYUCICHUSIM H) — H) YKa3bIBAIOT IS KaXKIOH BTOPHYHOM
OOMOTKH ¥ Ka)KJIOTO OTBETBIICHHSI.

st BCTPOEHHBIX TPaHCHOPMATOPOB, MPEAHA3HAYEHHBIX [UIS HCIONB30BAHUS BHYTPU JAPYrOro
u3zenus, Tabnuuky (TabiMYKH) ¢ TEXHUYECKUMHU JaHHBIMH CIEAyeT TMOMeNaTh Ha KOpIyce 3TOro
W3JIENNs, a Ha CaMUX TpaHcopMaTopax ClelyeT YKa3blBaTh:

THUIT BCTPOSHHOT0 TpaHc(hopMaTopa,

HOMHHAJBHBIA  Kod(dunueHr TpaHchopmanuu (IpH HANWYHUKM  OTBETBICHHHA  YKa3bIBAIOT
HauOoJbLINHA K03 duIUeHT TpaHchopMaInm);

MOPSIKOBBIN HOMEP TI0 CHCTEME HyMEPAIMH MPEIPHUATUSI-U3TOTOBUTES.

6.13.2 Yactu TpaHchOpMATOPOB, TPAHCIOPTHPYEMBIX B pa300paHHOM BHIE, NOJDKHBI HUMETh
MapKUpPOBKY, OOJIeryaroniyro cOOpKy TpaHcHOpMATOpOB HAa MECTe MOHTaXKa. BHIBI W CIIOCOOBI
HAHECEHUs] MAPKUPOBKH JIOMKHBI OBITh YKa3aHbI B OKCIUTyaTAL[MOHHON JOKYMEHTALIMH.

6.13.3 Cnoco0 HaHeceHHs MapKHPOBKM Ha TAaOJIMYKH, a TAaKKe CIOCO0 MapKHpOBAaHHUS BHIBOJIOB
o6oMoToK (6.9) MOIKHBI 0OecrevunBaTh YETKOCTh HAAMKCEH B TEUEHHE BCErO0 BPEMEHH SKCILTyaTalluH
Tpanchopmaropa.

6.13.4 MapkupoBka TpancroptHoi Tapsl — 1o 'OCT 14192,

6.14 YnakoBka

6.14.1 Bce HeoKpallleHHbIE METaJUTMYECKHe YacTH TpaHc(opmartopa (BKIIOYAs 3amacHble YacTH,
NpU UX HAJTMYKH), TIOBEPIKCHHBIC BO3/CHCTBUIO BHEIIHEH Cpebl B MPOLECCEe TPAHCIIOPTHPOBAHUS H
XpaHeHHs], TOJKHBI OBITh 3aKOHCEPBUPOBAHBI C MOMOIIBIO CMA30K WIJIM JIPYTMM HaJEeXHBIM CIIOCOOOM
Ha CPOK XpaHEeHUs 3 T.

6.14.2 VYnakoBka JODKHa ~ OOECIIEYMBATH  COXPAHHOCTb  TpaHC(OpMATOPOB MpU  HX
TPaHCIIOPTUPOBAHUH. By ynmakoBKH JOKEH OBITH NMPEAYCMOTPEH B CTaHAApTax Ha TpaHc(opmaTopsl
KOHKPETHBIX THIIOB.

7 TpeGoBanus 6e30NacCHOCTH

7.1 TpeboBanust Ge30macHOCTH K KOHCTpykuuu TpaHchopmaropo — mno ['OCT 12.2.007.0 u
I'OCT 12.2.007.3.

7.2 TpeboBanus 6e30macHOCTH NpH HcTbITaHusAX TpaHcdopmaropoB — 1o 'OCT 8.217 u TOCT
12.3.019.

8 IIpaBuia npueMKn

8.1 JIns mpoBepKH COOTBETCTBHSI TpaHC(OPMATOPOB TPEOOBAHUSM HACTOSILIETO CTaHIApTa H
cTaHAapTa Ha TpaHC(OPMAaTOPhl KOHKPETHBIX THUIIOB CIIEAYET MPOBOIUTEH UCIBITAHUS: ISl YTBEP K ICHUS
TUIA, Ha COOTBETCTBUE YTBEP)KACHHOMY THUIlY; KBAIN(HUKAIMOHHBIE, IPUEMOCAATOYHBIE;
TIEpHOINYECKHUE; THITOBEIE.

8.2 OObeM wHCHBITAaHWH W TPOBEPOK, B 3aBUCHMOCTH OT KOHCTPYKTHBHBIX OCOOCHHOCTEH W
Ha3Ha4YeHUs TpaHcopMaTopa, cleayer BHIOMpATh 1Mo Tabmuie 12 U ycTaHaBIMBATh B CTaHIApTaX Ha
TpaHcdopMaTopbl KOHKPETHBIX THIIOB.

Tab6muna 12
HaI/IMeHOBaHI/Ie HCIIBITAaHUS U HeOﬁXOI[I/IMOCTI) TIPOBEACHU I/ICHI)ITaHI/If/'I HyHKT HACTOALIECTO
MIPOBEPKH CTaHgapTa
JUIsL |Ha COOTBC’TCTBI/Iel KBaJ'II/I(bI/IKa |HpI/IeMOCZ[aT|HepI/IOZ[I/I‘IeC TCXHI/I‘{CCKI/IC | MCTOI[I)I
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YTBEpIKAECHUS
THIIA

YTBEPKAEHHOMY
THITY

ITHOHHBIX

OYHBIX

KHX

TpeGOBaHHUS

KOHTPOJISA

1 IIpoBepka Ha COOTBETCTBHE
TpeGOBaHHIM cbopouHOrO
gepTexna

2 VcnbiTaHuE 3IIEKTPHYECKOM
MIPOYHOCTH M30JLIHN
MIepPBUYHON 00MOTKH
OJTHOMUHYTHBIM
HaIpsDKEHHEM
MIPOMBIIIUIEHHOH 9aCTOTHI

3 Ucobltanue — M30ILUHU
HIepPBUYHON 00MOTKH
HaIpsDKEHHEM IPO30BOrO
umiymsca?)

4 Ucnbtanue
MacIIOHAIIOTHEHHBIX
TpaHchHOpMaTOPOB c
HOMUHAJIBHBIM HaIPsHKEHUEM
330 kB u BbImE Cpe3aHHBIM
IPO30BEIM  HUMITYJIbCOM ¥
MHOTOKPAaTHBIMH CPe3aHHBIMU
HMITYJIECAMH

5 HcmbiTaHue 31eKTPHIECKOi
IIPOYHOCTH N30JLIHN
TpaHchOpMaTOPOB c
HOMUHAJIBHBIM HaIPsHKEHUEM
330 xB u BBIIIIE
HaIpsDKEHHEM
KOMMYTAIIHOHHOTO HMITYJIbCa
6 UcnbTanne BHyTpeHHeEH
N30JBIHN MIepPBUYHON
OOMOTKM Ha CTOHKOCTb K
TEMJI0BOMY TIPOOOI0

7 IlpoBepka JUIMHBI
yTeUKH

8 Hcnbitanue
MEXITYCEKIIMOHHOH H30JIIHI
CEKIIMOHUPOBAHHEIX OOMOTOK
9 UVcnobltaHue — HM30JSIUH
MIepPBUYHON 00MOTKH
ra30HaIOJIHEHHBIX
TpaHchHOPMaTOPOB pu
OCTaTOYHOM JaBJICHHH Tra3a,
PaBHOM HYIIIO

10 Hcnbitanus
JNEKTPUUECKOH  MPOYHOCTH
N30JLIIHA BTOPHYHBIX
00MOTOK OJTHOMUHYTHBIM
HaIpsDKEHHEM
MIPOMBIIIUICHHOH 9aCTOTHI

11 W3mepenue  ypoBHs
YaCTHYHBIX paspsaoB
TpaHC(HOPMATOPOB C YPOBHEM
mwomsinu - «a» 1o I['OCT
1516.3

12 HcnbiTanne
MEXITyBUTKOBOI H30JILIHI

13 H3mepenne
CONPOTUBIICHUS N30JLIHN
00MOTOK

14 UcnsiTanne mpoOsl Macia
MacISHBIX TPaHC(HOPMATOPOB:
orpejielIeHne IIPOOHBHOrO
HaIpPsDKEHUS

OIpefieNieHHe TAaHTeHCa yIiia
JIHIIIEKTPUYECKUX OTeph
Macina TpaHCchHOPMaTOPOB
kiacca Hanpsbkerus 110 kB u
BBIIIIE
ompeneneHne
ra30coJepKaHus,
XpoMaTorpaduIecKuil aHaam3
15 IpoBepka MOISIPHOCTH

16 OmnpereneHne TOKOBBIX H
YIJIOBBIX IIOrPEIHOCTE

U30JIA0UNA

IyTH

BJIaro- u

PDF co3gaH ncnbeltatenbHOn Bepcuen

+

+

+

+

pdfFactory Pro www.pdffactory.com

6.1; 6.9;
6.12.2

6.3.1

6.3.1

6.3.1

6.3.1

6.3.1

6.3.1,6.3.2

6.3.3

6.3.5

6.34

6.3.6

6.3.7

6.3.8

6.3.9

6.3.6; 6.3.9

6.10.5

6.9
6.4.2

9.1

921

921

921

921

921

9.2.2

9.2.3

921

9.24

9.25

9.2.6

9.3

9.4

9.25;9.4

9.4

9.5
9.5



http://www.pdffactory.com

17 TIlposepka mpemenbHOH + + + - + 51,643 9.6
KPaTHOCTH (ompenenenne
TIOJTHOM MOTPENTHOCTH)
BTOPHYHBIX  OOMOTOK  JUISt
3aIIUTBI

18 TIlpoeepka ko3dduimeHTa + + + - + 51 9.6
6e3omacHoCTH pHOOPOB
BTOPHYHBIX  OOMOTOK  JUISt
HU3MEPEHU I

19 Onpenenenne - - + + + 6.10.11 9.7
KOJIMYECTBEHHON YTEUKH Ta3a
ra30HaIOHEHHBIX
TpaHc(hOpMATOPOB

20 Onpenenenne TOKa + + + + + 6.5 9.8
HAMArHUYUBAHUS BTOPUYHBIX
00MOTOK

21 VicnipiTaHWE HA HArpeB MpPH - - + - - 6.6 99
MPOJIOJKUTENBHOM — PEXKHME
padoTEI

22 VcrnipiTaHHE HA CTOMKOCTh - - + - - 6.7 9.10
K TOKaM KOPOTKOTO
3aMbIKaHus  (MCIBITAHUS HA
SIIEKTPOANHAMUYECKYIO u
TEPMHYECKYIO CTOWKOCTB)

23 W3mepenne - - + o + 6.8 9.11
COMPOTUBIEHAS  BTOPUYHBIX
00MOTOK ITOCTOSTHHOMY TOKY

24 VcrbITaHHE MacIOHAION- - - + + + 6.10.5 9.12
HEHHBIX TPaHC(HOPMATOPOB Ha

repMETHYHOCTD

25 Wcnbitanus Ha + + + - (6] 6.2.1 9.13

YCTOWYHMBOCTb K BO3JICHCTBHIO
KIIMMaTHYECKHX (akTopoB
BHEIIIHEH Cpesibl

26 HWcnbrranus Ha - - + - (6] 6.2.3 9.13
YCTOWYHMBOCTB K BO3JICHCTBHIO
MEXaHHUYECKHX (haKTOpOB

27 VcnpiTanue Ha MPOYHOCTh — — + — — 6.14.2; 10.1 9.14
MPU TPAHCIIOPTHPOBAHUH
28 lcnblTanue ynakoBKH Ha — — + — — 6.14.2;10.1 9.15
cOpachiBaHHE
29 TlonTBepxacHHUE CpelaHei — — — — + 6.11.1 9.16
HapabOTKH JI0 OTKa3a
30 Wcnbitanue - - + - - 6.10.12 9.17
ra3oHaTOIHEHHBIX
TpaHc(hOpMaTOPOB Ha
B3pBIBOOE30IIACHOCTh

n JInst mUHEBIX TpaHCPOPMATOPOB HE MPOBOJISAT.
[Mpumevanne — 3HaK «+» O3HAYAET, YTO WCIBITAHWE MPOBOJAT; 3HAK «—>» — HE MPOBOMAT; OykBa «O»
03HAYaeT, YTO UCTIBITAHUE TIPOBOISIT, €CITH 3TO YKa3aHO B CTAHIApTE Ha TPaHCHOPMATOP KOHKPETHOTO THIIA.

Wcnpitannst TpaHchopMaTopoB, NMpeqHasHAYEeHHBIX Al padorel mpu yacrorax 50 m 60 I'm, Ha
COOTBETCTBHE BCEM TpPEOOBAaHUSIM HACTOSIIErO CTaHmapra mHpoBoisT mpu yacrtore S50 I, o yem
YKa3bIBaloOT B macrnopTe. [Ipu 3ToM pe3ynbTaThl HCIBITAaHUH TpaHC(HOPMATOPOB, NMpeIHa3HAYEHHBIX IS
paborsl mpu yacrtore 60 I, He KOPPEKTHPYIOT, KpOME pe3yJbTaTOB HCIBITAHWA Ha HArpeB Npu
TIPOJOJKUTEIILHOM PEXHMME pabOThI U HA CTOMKOCTh K TOKaM KOPOTKOTO 3aMBIKaHMUs!, KOTOPBIE CIIEAyeT
ouenuBats ¢ yderoM 9.9.7 n 9.10.3 cooTBETCTBEHHO.

8.3 O01mume moJI0:KeHUst

831 HpI/I HUCIIBITAHUAX KBaJ’II/I(l)I/IKaHI/IOHHI)IX, NEPUOANICCKUX, TUIIOBLIX, IJIA YTBEPIKIACHUA TUIIA U
Ha COOTBCTCTBUC YTBCPKACHHOMY THITY OTJACJIbHBIC MCHbITAHUA, HC BJIUAIOIINC HA PE3YJIbTAThI APYIUX
UCTBITAHUH, IPEAYCMOTPEHHBIX B Tabmwuie 12, nomyckaeTcs MpOBOAUTH Ha Pa3HBIX TpaHC(opMaTopax
(HapaJ’IJ’IeJ’IBHLIe I/ICHBITaHI/IH). HepequL napauICJIbHbIX I/ICHBITaHI/Iﬁ CJICAYCT YCTaHABJIMBATL B
CTaHAapTax Ha TpaHc(opMaTopbl KOHKPETHBIX THIIOB.

832 HOHYCKaeTCH COBMECUICHUEC OTACJIBbHBIX BUI0OB HCHBITaHHﬁ, NEPCUUCIICHHBIX B 81

HpI/I HaJIMYMKU Pa3JIMIHBIX I/ICHOJ'IHeHI/Iﬁ TpaHC(l)OpMaTOpOB HUCHbITaAHUA JId YTBCPKJACHUA TUIIA,
KBaJ'II/I(l)I/IKaHI/IOHHI)Ie, NEPUOINUICCKUEC, TUIIOBBIC W HA COOTBCTCTBUC YTBCPIKIACHHOMY THITY CICAYCT
MPpOBOJAUTL HA TUIMOMCHOJHCHHUAX, MJII KOTOPBIX COOTBCTCTBYIOIINC HCIIBITAHUA SABJIAIOTCA HaH6onee
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KPUTHYECKUMH.

8.3.3 TunoncnomHeHus ¥ YHUCIIo TpaHC(HOPMATOPOB, MOJBEPTraEMbIX KayKJAOMY UCIIBITAHHUIO, CIIEIyeT
YKa3bIBaTh B CTaHIapTax Ha TpaHC(OPMATOPbl KOHKPETHBIX TUIIOB.

8.3.4 Tlpu npueMoCcIaTOYHbBIX HCIBITAHHUAX TPaHC(HOPMATOPHI NPEIBIBISIIOT K IIPUEMKE ITOIITYYHO
WM NapTUSIMU U TOABEPTaOT MPOBEPKE CIUIOIIHBIM KOHTPOJIEM.

8.3.5 OrnenbHble WCHBITAaHUS [OMYCKAETCsl IPOBOAWTH HAa COOPOUHBIX EIUHUIAX M AETallsixX
TpaHcdopmaropa. Jlomyckaercsi MO COINIAaCOBAaHWIO MEXIy IOTpeOWTENeM M H3TOTOBHTENEM NpHU
WCTIBITAHUSIX ~KBAJTU(QHUKAIMOHHBIX, IEPUONUYECKUX, THUIIOBBIX, [UISl YTBEPXKACHHWS THIIA W Ha
COOTBETCTBUE YTBEPXKJICHHOMY THUIy 3aCUMTBHIBATh HCIBITAaHUS TPaHC()OPMATOPOB JAPYTHX THUIIOB,
HMEIOIIUX AHAJOTMYHbIE KOHCTPYKTHBHBIE WJIM TEXHOJOTMYECKHE PELIEHUs M  OJUHAKOBBIE
NpUMEHsIeMble MaTepHuajbl, NpH HAJMYMM TaKUX YyKa3aHUH B CTaHAapTaX Ha TpaHc(OpPMaTOpEI
KOHKPETHBIX TUIIOB.

8.3.6 TlocnenoBaTenbHOCTh UCTIBITAHUN MOXKET OBITh NPOHM3BOJIEHOM, €CIM WHbIE TpeOOBaHMS HE
YCTaHOBJIEHBI B CTaHJapTax HA TPAHC(HOPMATOPHI KOHKPETHBIX THIIOB.

8.3.7 Ilpu oTpuIATENBHBIX pe3ylbTaTaXx NPHEMOCHATOYHBIX, IEPUOANYECKHX W THUIIOBBIX
UCIIBITAHUH TIOCNE yCTpaHeHHs Ae(EeKTOB MOBTOPHBIE UCIIBITAHUS TPOBOASAT B ITOJHOM O0BEME WIIH, B
TEXHMYECKHM OOOCHOBAHHBIX CIIydasX, B COKPAIIEHHOM OObeMe. MOBTOPSIOT MCIIBITAHUS, 110 KOTOPHIM
MOJy4eHbl HEYJOBJIETBOPUTENbHBIE pPE3YNbTaThl, HCIBITAHUA, KOTOpPbIE MOIJIM IOBJIUATH Ha
BO3HHMKHOBEHHE JIE(DEKTOB, a TAKIKE UCITBITAHUS, KOTOPHIE HE POBOIHIIKCH.

Ecnu xoHKpeTHbIE NPUYUHBI HEYAOBIETBOPUTEIBHOIO pE3ylbTaTa HE YCTAHOBJIEHBI, ITOBTOPHBIE
WCIIBITAHUS 110 MyHKTaM HECOOTBETCTBHS IPOBOJISIT HA YABOSHHOM YHCIIEe 00Opa3IoB.

Pe3ynbTaThl NOBTOPHBIX UCIIBITAHUMH SIBISIOTCS OKOHYATEIHHBIMU.

8.4 Kpaauduxanuonnble HCIBITAHUS

8.4.1 Tlopsinok npoBeneHns KBaupukaroHHbIX ucnbiTanuii — o 'OCT 15.001 u TOCT 15.309.

8.4.2 Jlomyckaercs 3aCYUTHIBATH B KAYECTBE KBATM(HUKAIIOHHBIX UCITBITAHUI HUCITBITAHMUS OIBITHBIX
00pas31LoB, IPOBEAEHHBIE B COOTBETCTBUU ¢ TabiuIel 12, eciau cOOMIONEHBI CIEAYIONINE YCIOBHS:

OITBITHBIE 00pa3Ibl OBUTH M3TOTOBIICHBI IO TEXHOJIOTHH U HA 000PYIOBAaHHH, ITPEAYCMOTPEHHBIX IS
CepHIfHOTO IPOU3BO/ICTBA,;

IpY U3TOTOBJICHUM YCTAaHOBOUHOW CepUM HE MPOBOAMIACH AOPAOOTKA KOHCTPYKIMH, Tpedyrolas
MIPOBEACHHS UCIIBITAHU,

BpeMs1, TIPOIIE/IIEe TTOCIE UCTIBITAHUH ONBITHBIX 00pasloB, HE NMPEBHIIAET CPOK, YCTAHOBIICHHBIH
JUTSL IEPUOJMIECKUX MCITBITAHUH.

Ecnmn ot ycnoBuss He COOJNIOAEHBI, TO TPH COOTBETCTBYIOIIEM TEXHHUECKOM OOOCHOBaHUH
JIOIYCKAEeTCsl 3aCYUTHIBATh MCIIBITAHUS, HA PE3YyJIbTaTaX KOTOPHIX HECOONIOJIEHNE YKa3aHHBIX YCIOBHH
HE OTpakaeTcs.

8.5 IlpuemocnaroyHele WCHBITAaHHUS IPOBOAUT CIIy)K0a TEXHHYECKOr0 KOHTpOssi JMOO jpyras,
YIIOJTHOMOYEHHAsI Ha 3TO CITy0a MpeAnpusTHs-U3TOTOBUTEIIS.

OHOBPEMEHHO C MPHUEMOCAATOYHBIMH HCHBITAHMSIMH ~ KaXIbI TpaHcdopMmarop JOJDKEH
TIOIBEPTaThCs IEPBUYHOM MOBEPKE [0 MpaBWIaM, IIPUHATHIM B CTpaHe-U3rOTOBUTENE, U METOJHKE 110
I'OCT 8.217.

8.6 Ilepuonuueckue UCTILITAHUS

8.6.1 TIlepwomudveckue WCIBITAHUS CIENyeT TPOBOAUTH HAa TpaHCPOPMATOPAX CEPUHHOTO
MIPOM3BOJICTBA HE PEXe OIHOro pasa B 5 Jer.

[oaTeep:kaeHue cpeaHeil HapaOOTKK 0 OTKa3a MEpBBIA pa3 mpoBo T Yepe3 10 e nocie Havaia
CepHITHOTO POM3BO/ICTBA, 3aTEM — HE PeXe OHOro pasa B 5 Jer.

8.6.2 Ecnmu mpom3BoACTBO TpaHCHOpMATOpOB OBUIO MPEpBAHO KO BPEMEHHM HACTYIUICHHS CPOKa
OYepeIHBIX IIEPUOANYECKUX HWCIBITAHUH, TO TPH BO30OHOBJICHWHM BBIITYCKAa CIIENYEeT IPOBOAUTH
TIEpHOIMYECKUE UCTIBITAHUSI TPaHCHOPMATOPOB Ha oOpaslax MepBOH MapTHH, W3TOTOBJIEHHOHM MOCIe
BO30OHOBJIEHHSI IPOU3BO/ICTBA.

Jlo 3aBepuieHHs OTAENbHBIX (AJHUTENBHBIX [0 BPEMEHH) HWCIBITAHUN, BXOAAIIMX B 00BEM
MIEPHOJIMYECKUX HCIIBITAaHWH, OCHOBAaHMEM /ISl BBIMYCKa TpaHC(OPMATOPOB SIBISIETCS MPOTOKOIM
TPEIbITYIIUX MEPUOANYSCKUX HCTIBITAHHH.

8.7 TwumoBble WCHBITAHUS CIEIyeT IPOBOAWUTH B TIONHOM WJIM COKPAlIEHHOM OOBeMe
KBaTN(UKAIMOHHBIX HCIBITAHUA TPH M3MEHEHWH KOHCTPYKIMH, MPUMEHIEMbIX MATEePHalOB HITH
TEXHOJIOTMU TIPOU3BOJICTBA, €CIIM 3TH M3MEHEHHWs] MOTYT OKa3aTb BJIMSHHE Ha XapaKTEPUCTUKH WIIU
napameTpbl TpaHc(opMaTopoB.
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B 3aBucumocTtu or XapaKkTepa BHOCUMOI'O H3MCHCHUS (H3MeHeHPII>i) HCHBITAHUAM NOITYCKAaCTCA
noaBEpraTb OTACIbHBIC C60pO‘IHI>Ie CIUHUIIBI, JCTAIH, O6pa3HLI MaTepuaIoB 1 Ip.

8.8 MHcnbrtanus JJId YTBEPKACHUA THIIA W HAa COOTBCTCTBUC YTBCPKIACHHOMY THUITY CICAYCT
MPOBOJUTL IO IpaBWjIaM, MPUHATBIM B CTPAHC-U3T'OTOBUTEJIC.

9 MeToap! KOHTPOIs

9.1 [IpoBepka Ha COOTBETCTBHE TPEOOBAHUSAM COOPOYHOI0 YepTeKa

9.1.1 TIpoBepke moaexar:

rabaputHbie”?, YCTAHOBOUHBIE M INPHCOEIHMHUTENBHBIE DPA3MEphl, s KOTOPHIX HA COOPOYHOM
yepTexke yKa3aHbl IPeIeNbHbIE OTKIOHEHUS,

macca Tpancdopmaropa”;

COCTOSTHHE TIOBEPXHOCTU HAPY)KHBIX M30JISILIMOHHBIX YacTel;

COCTOSTHHE 3aIIUTHBIX TOKPBITUI HApYKHBIX YacTel;

COCTOSIHHE TIJIOIIAJ0K MO 3a3EMIISIONINE 3aKUMBI,

MIPaBUIILHOCTH 3aIIOJTHEHHS TA0JINUeK TEXHUYECKUX JIaHHBIX;

MapKUpPOBKa BBIBOJIOB;

KOMIUIEKTHOCTb.

1 o
) KpOMC NPpUEMOCAATOYHBIX UCIIBITAHUU.

IIpoBepKy MPOBOAAT BHEIIHMM OCMOTPOM, H3MEPEHHEM YHHUBEPCAJIbHBIM H3MEPHUTEIBHBIM
HWHCTPYMEHTOM, TIPH MOMOIIU NIa0JIOHOB, a TaKXKe B3BEIIMBaHUEM TpaHc(OpPMAaTopa Ha Becax 0OIIero
MPUMEHEHHUS WK TIPH TOMOIIHU MPY>KHHHOTO AUHAMOMETpA.

9.1.2 Tlpu npUEMOCIATOYHBIX WCIBITAHUSX pa3Mephl JOMYCKAETCS TMPOBEPATh HA JETANSX MU
COOPOYHBIX EAMHUIIAX JIO COOPKH TpaHCPopMaTopa.

9.1.3 JlomyckaeTcs OIpeaensaTh Maccy TpaHchopMaTropa CYMMHPOBAHHEM MacC €ro OTICIbHBIX
COOPOYHBIX CAUHHUII.

9.2 UcnbITaHue H30/ISIIHH

9.2.1 Nzonsmuio nepBUYHON OOMOTKH HUCTIBITHIBAIOT:

JUTs TpaHc(hOopMaTOpOB Ha HOMUHAIBHOE Hanpspkerue 0,66 kB — mo 'OCT 2933;

JUTst TpaHc(hopMaTOpOB Ha HOMHHAIBHEIC Hanpspkerus ot 3 1o 500 kB Bxmounrensao — mo 'OCT
1516.1, I'OCT 1516.2 u 'OCT 1516.3;

JUTSL TpaHC(OPMATOPOB Ha HoMUHANBHOE Hampspkerne 750 kB — mo 'OCT 1516.2, TOCT 1516.3
n 'OCT 20690.

VcnbITaTenbHble HANPSHKCHUS MPUKIAIBIBAIOT MEXIY OJHHUM M3 BBIBOAOB (WM 3aMKHYTHIMH
HAKOPOTKO BBIBOJIAMH) TMEPBUYHOW OOMOTKH M 3aMKHYTBIMH HAKOPOTKO BBIBOJAMHU BTOPHYHBIX
00MOTOK, K KOTOPBIM JOJDKHBI OBITH IIPHCOEIMHEHBI 3a3eMIIsieMble 4YacTh TpaHcdopmatopa. Jlis
TpaHcopMaTopoB, HE MMEIOIIMX COOCTBEHHOM IEPBHYHOM OOMOTKH, C€HOCOO TPHIOKEHUS
HAaIpsDKEHUS CIIEAyeT yKa3bIBaTh B CTAaHAApTaX HA TPAHC(HOPMATOPhI KOHKPETHBIX THIIOB.

[Ipn oTcyTcTBMM B KOHCTPYKLHMH TpaHC(hOpMaTopa 3a3eMJISIEMbIX 3JIEMEHTOB B CTaHAapTax Ha
TpaHcdopMaTopsl KOHKPETHBIX THIIOB JOJDKHBI OBITh YKa3aHbl METaJUTMUECKUE YaCTH, KOTOpBIE MpPHU
WCTIBITAHUSIX JOJDKHBI OBITH MPUCOETUHEHBI K 3aMKHYTHIM HAKOPOTKO BTOPUYHBIM OOMOTKAM.

Meroabl HWCHBITAHUS H3OJSIIMM  MAcJIOHANIOMHEHHBIX  TpaHC(OpMAaTOpoB Ha HOMHHAJIBHOE
Hanpspkeane 330 kB W BblE Cpe3aHHBIM TI'PO30BBIM HMITYIIECOM W MHOTOKPATHBIMH CPE3aHHBIMH
UMITYJIbCAMHU CIIE/IyeT YKa3blBaTh B CTAHAAPTAX Ha TpaHC(HOpMATOPbl KOHKPETHBIX THIIOB.

9.2.2 JInvHy IyTH yTEYKH BHEIIHEW M3OJISIMU TpaHC(HOPMATOpOB HA COOTBETCTBHE TPEOOBAHUSIM
6.3.1 u 6.3.2 mposepstiror o 'OCT 9920.

9.2.3 MexayceknmoHHyI0 u3oisiuio ucnbiThiBaroT o OCT 1516.2.

HcnpitarensHoe HanpspkeHHe 3 KB NpHKIagbIBAIOT MOOYEPETHO MEXKIY KaKIOH CeKIUeH |
COETMHEHHBIMHU MEXy COO0H IPOYNMH CEKIUSIMH OOMOTKH.

9.2.4 I3omauuio BTOPUYHBIX 0OMOTOK TpaHcdopmaropoB wucmbiThiBator mo ['OCT 1516.2.
UcneitarensHoe HampspkeHHe 3 KB NpUKIIafbIBarOT MOOYEPETHO MEXIY 3aMKHYTHIMH HAKOPOTKO
BBIBOJIAMH Ka)KIOH M3 BTOPUYHBIX OOMOTOK M 3aMKHYTHIMH HaKOPOTKO BBIBOJIAMH IPOYUX BTOPUYHBIX
00MOTOK, K KOTOpPBIM IIPHCOEIUHSIOT 3a3eMiIsieMble 4acTH TpaHcopmatopa. [Ipn orcyrctBum B
KOHCTPYKIIMH 3a3eMJISIEMBIX YacTell cIieyeT pyKOBOJCTBOBAThCS ykasanusimu 9.2.1.

9.2.5 Vposenb yactuuHbix paspsuoB ompenenstor o 'OCT 1516.3 u TOCT 20074. Metonsr
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W3MEpEeHNs] TaHTEHCa YIila IUAJIEKTPUUECKUX MTOTEPh KOHJEHCATOPHONH OyMa)kKHO-MACISTHOM H3O0JSIIUH
Clle/lyeT yKa3blBaTh B CTAHAAPTAX Ha TpaHC(OpMATOPbl KOHKPETHBIX THIIOB.

9.2.6 VcnblTaHne MeXTyBUTKOBOH M3OJISLINN

9.2.6.1 Ilpn ucnbITaHUSAX MEKIYBUTKOBOM HM3OJISLMM HUCIBITYeMas BTOpHYHAs OOMOTKa JOJDKHA
OBITh PAa30MKHYTA, & OCTaJIbHbIC BTOPUYHBIC OOMOTKH (€CITH OHH UMEIOTCST) — 3aMKHYThI HAKOPOTKO.

UYepe3 nepBuuHyl0 OOMOTKY TpaHc(opMaTopa MpoIyckaroT Tok udactotrod 50 I'm, 3HaueHue
KOTOPOT0 ONPEIE/SIOT B COOTBETCTBHH ¢ TpeGoBaHuamu 6.3.7Y.

Jlomyckaercsi poBe/ieHNE UCTIBITAHUS TIPH HECKOJIBKUX OJHOBPEMEHHO PAa30MKHYTHIX BTOPHYHBIX
00MOTKAaxX, €CIIM CpPaBHUTEIbHBIMH HCHBITAHUSIMU Ha ONHOM M TOM JK€ YCTAaHOBKE [OKa3aHO, YTO
HHJYKTHPOBAHHOE BO BTOPUYHBIX OOMOTKaX HamMpshkeHHe (aMIUIMTYIa) He YMEHbIaeTcs Oosee ueM Ha
20 % 1o cpaBHEHHMIO C UCTIBITAaHUSIMH, IPOBOJUMBIMU TIPH OJIHON PA30MKHYTOH OOMOTKE.

) .

) [{e1b10 HACTOSIIErO HMCIBITAHUS SBJSCTCS HE BOCIPOM3BEICHHE YCIOBHi paGOTH TpaHC(OpMATOpa IpH
Pa30MKHYTOH BTOPHYHOM IIEMH, a MPOBEepKa KadyecTBa MEXyBUTKOBOI M30JISIIINH, TO3TOMY (hOpMy BOJHBI TOKA U
HaIpsDKEHUS] HE HOPMUPYIOT.

9.2.6.2 IlepBuyHasi 0OMOTKa NIMHHBIX, BTYJIOYHBIX, BCTPOEHHBIX M Pa3beMHBIX TpaHC(HOPMATOPOB
MOXET HWMHTHPOBATHCS HECKOJIBKUMH BHTKaMH, IPU 3TOM 3a HOMHWHAJBHBIA IIE€PBUYHBIA TOK
MIPUHAMAIOT TaKOE 3HAYEHHE, TPH KOTOPOM COXPAaHSETCs 3HAUEHHE HOMUHAJIBHBIX aMIIEPBUTKOB.

9.2.6.3 naykTHpyeMoe BO BTOPHYHOH 00OMOTKE HANPSHKEHHE JIOIYCKASTCS ONPEENISTh!

HETOCPE/ICTBEHHBIM U3MEPEHUEM HAIPSHKEHUSI Ha BBHIBO/IAX HUCIIBITYEMON BTOPHYHOW OOMOTKH;

JUIs  TpaHcOpMaTOpPOB, HMEIOUIMX COOCTBEHHYIO IEpBHUYHYIO OOMOTKY, — H3MEpEHHEM
HaINpsDKEHUS. Ha BBIBOJAX MEPBHYHOM OOMOTKM M YMHOKEHHEM H3MEPEHHOTO 3HAYEHHMS! HaNpsHKEHUS
HA OTHOIIIGHHE YHCET BUTKOB BTOPUYHON 1 TIEPBHYHON 0OMOTOK;

JUI IIWHHBIX, BTYJIOYHBIX, BCTPOGHHBIX M pa3beMHBIX TPaHC(HOPMATOPOB — H3MEPEHHEM
HaNpsDKEHUS] Ha BBIBOJAX «KOHTPOJBHOI» OOMOTKH, HAJIOKEHHOW BPEMEHHO IIOBEPX HCIBITYEMOM
OOMOTKH, M YMHOXKEHHEM H3MEPEHHOr0 3HAa4YEHHs HAlpsDKeHWs] Ha OTHOLIEHWE 4YHCEeNl BHTKOB
BTOPUYHOHN M «KOHTPOJIBHOH» OOMOTOK.

2 o
) HpI/I OTOM U3MEPCHUU npeHe6pera10T NaJCHUCM HAIPsKCHUS Ha IIEPBUYHOU 00MOTKE.

9.2.6.4 TlepBuuHbIi TOK (IeCTBYyIOIIEE 3HAYCHUE) CIIEAYET U3MEPATH C IIOMOIIBIO TpaHc(hopMaTopa
TOKa M aMIIepMETpa KIIacCOB TOYHOCTH He Hike 1.

9.2.6.,5 TpaHchopMaTop CUMTAIOT BBIICPIKABIIMM HCIBITAHHE, €CIH B MPOLECCE HCIBITAHUS
MEXTyBUTKOBOH H3OJSALIMU BTOPUYHBIX OOMOTOK HE MPOHU3O0LLIO PE3KOr0 YBETHYCHHS IEPBHYHOTO TOKA
WITH YMEHbBIICHHST HHIYKTUPYEMOro HANPSKCHHS.

HanpsokeHue, HWHIYKTHpYeMOe BO BTOPHYHON OOMOTKe (aMIUTMTYJHOE 3HAYCHHE), CIIeAyeT
ompenenaTb ¢ morpemHocTblo He Oomee 10 % mpubopamy, WMEIOIMMMH BBICOKOE BXOJIHOE
COMPOTHUBIICHKE. 3JICKTPOHHBIM BOJIBTMETPOM HJIH DJICKTPOHHO-YYEBBIM OCHUILIOIPadoM C JeUTeNIeM
HanpspkeHusl. J[omycKaeTcs MCIOIb30BaTh ISl U3MEPEHHUS HAPSOKEHUS BOJIBTMETP, Pearupyrommi Ha
aMIUTATY/IHOE 3HAYCHHE HAMPSHKEHUS, HO TPaayUpyeMblil B TEHCTBYIOIIMX 3HAYCHHUAX CHHYCOHIATbHOM

KpHBOi. B aTOM citydae HarpspkeHue, IToKa3bpIBaeMoe IIPHOOPOM, JI0JKHO OBITh YMHOXKEHO Ha V2.

Jomyckaercst BMECTO U3MEPEHUs TOKa OrpaHUYUBATBHCSA KOHTPOJIEM 3a €r0 U3MEHEHHEM B CIIydae,
KOT/Ia ONpeJIeNIoneld BETMUYMHON TIPH UCHIBITAHUN SIBIISIETCSI aMIUTUTY/IHOE 3HAUEHHWE HANpsDKEHUs, U,
aQHAJIOTWYHO, JOITyCKaeTCsi BMECTO HW3MEPEHWS] HAaNpsHKEHUs OrPaHUYMBATHCS KOHTPOJIIEM 3a €ro
W3MEHEHHEM B CITydae, KOTJa OINpPEAIISIONIEH BETMINHON IPU UCTIBITAHUH SBIISIETCS IEPBUYHBIA TOK.

9.2.7 VcnplTaHus M30JALMH, TPOBOIMMBIE B KaUeCTBE KPUTEPHS YCHIEUTHOCTH JIPYIHX HCIIBITAHUH,
TIPOBOJIAIT TIPH 3HAYEHMSX MCIBITATENBHBIX HanpspkeHni, paBHBIX 90 % HOpMUPOBAHHBIX 3HAYEHUH, U
BpeMEHH BO3JelCcTBUS 1 MUH, BHE 3aBUCUMOCTH OT BHUJIA M30JISILIUH.

9.3 M3mepeHue CONPOTHBIEHHS H3OSIIUM OOMOTOK TpoBoAsT MeromMmerpoM Ha 2500 B s
nepBUYHBIX 00MOTOK M Ha 1000 B — a71st BTOpHYHBIX OOMOTOK.

9.4 Onpenenenue NMPOOMBHOTO HANPSDKEHWS W TaHTEHCA yria JIUAJIEKTPHYECKUX II0TEph IpH
ucneItanny mpodsl Macia — 1o OCT 6581.

Jlns TpaHcopMaTopoB ¢ HOMHHAJIBHBIM HampspkeHneM 1o 35 KB BKIIOUMTENBHO NMpoOy Macia
OTOUpPAIOT B JIEHb UCIBITAHUS U3 €MKOCTH, U3 KOTOPOH OBUIO 3aJIUTO MAacio B TpaHc(opMaTop, a A
TpaHcopMaTopoB C HOMHUHAIBbHBIM HampsokeHneM 110 kB u  Bbile HENMOCpeICTBEHHO W3
Tpancdopmaropa. [lopsmok B3ATHS TpoOBI JODKEH OBITh YCTaHOBJIEH B CTaHAApTax Ha
TpaHcdopMaTopsl KOHKPETHBIX THUIOB. METOABI ONpeneNieHns] Biaro- W ra3ocofepXKaHus, a TarkKe
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MIPOBEAEHHST XPOMAaTOrpa(puiIecKoro aHannu3a CoJep Kaliuxcsl B Macje ra30B AOJDKHBI OBITh yKa3aHbI B
CTaHAapTax Ha TpaHc(opMaTopbl KOHKPETHBIX THIIOB.

9.5 Onpenesnenne norpemnocTei

9.5.1 TIpoBepka MOJISIPHOCTH U ONpPE/ETIEHIE TOKOBBIX U YIIIOBBIX ITOTPEITHOCTEN

9.5.1.1 TIpoBepKy MONSPHOCTH M ONpEJETICHHE TOKOBBIX M YIJIOBBIX MOIPEIIHOCTEH MPOBOIAT HA
TpaHcdopmaropax, IOJBEPTHYTHIX pa3MarHWYMBaHHWIO. MeTonsl pa3MarHM4YMBaHUs, IPOBEpKa
TIOJISIPHOCTH M orpezaeneHue norpemnocteid — o ['OCT 8.217.

OnpenenieHre NOrPeNIHOCTEH MPOBOJIAT Ha KaXK/10H BTOPUYHOH OOMOTKE.

Ecian oOMOTKEe MPUCBOCHO HECKONBKO KJIACCOB TOYHOCTH M (MJIM) HECKOJBKO HArPY30K, TO MPH
MIPUEMOCAATOYHBIX HCIBITAHUAX ONpEJENICHUE TTOrPEITHOCTEN MPOBOJIAT B BHICIIEM KJIaCcCE€ TOYHOCTU B
YCIIOBHSIX, OTOBOPEHHBIX MEX/y M3TOTOBUTENIEM M TOTPEOHTENIEM, a MPH JPYruX BHAAX MCHBITAHHNA —
BO BCEX Kjaccax TOYHOCTH M TP BCEX HArpy3KaX, YCTAQHOBJICHHBIX B CTaHIAapTe Ha JaHHBIHA
TparchopmaTop.

9.5.1.2 Tlpm ompeseneHNH TOTPEIIHOCTEH BTOPHYHOW OOMOTKM KacKaJHOTO TpaHc(opMmaTopa Bce
OCTaJIbHBIE €0 BTOPHYHBIE OOMOTKHM JIOJDKHBI OBITH 3aMKHYTHI Ha Harpysku. IIpolnieHTHOe OTHOIIEHUE
3HAYEeHWH HArpy30K K HOMHUHAJIbHBIM 3HAYEHUSIM JTOJDKHO COOTBETCTBOBATH IMPOIIEHTHOMY OTHOIIEHHIO
BTOPUYHON HArpy3ku (K HOMHHAIbHOMY 3HAYCHHIO) B HCIBITYeMOH OOMOTKE, €ClI WHbIC TPeOOBaHHSI
HE IIPeyCMOTPEHBI B CTaHIapTe Ha TpaHC(OpMAaTOp KOHKPETHOTO TUIIA.

9.5.1.3 TlorpemHocT! IMUHHBIX, BTYJIOYHBIX, BCTPOEHHBIX M pPa3beMHBIX TPaHC(HOPMATOPOB IMpH
WCIIBITAHUSIX KBAJU(UKAIMOHHBIX, THUIOBBIX W Ha YTBEPXKAEHHWE THIA CJEAyeT ONpenessITh B
TIEpBUYHOM TOKOBEAYIIIEM KOHTYPE COTJIACHO PHCYHKY la.
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1 — ucneiTyemsIii TpaHCHOPMATOP; Ayaxe — PACCTOSHHUE MEKIY OCSIMU TPOBOTHUKOB

coceZHUX (a3 B MECTE YCTAHOBKH TpaHCc(OpMAaTOpa B KCILUTyaTALlMH; — PACcCTOSIHUE

B CBETY OT TpaHc(hopMaTopa A0 Mecta Onrkaiiero n3ruda MpoBOAHUKA, CITY)KAIIEro
B AKCIUTyaTaIlMy TIEPBUYHON OOMOTKOI TpaHchopMaTopa

Pucynok 1

UYucneHHble 3HAYCHUS! Pa3MepPOB Ayae UM Dyaxe JODKHBI OBITH YCTAHOBJIEHBI B CTaHAapTax Ha
TpaHcdopMaTopsl KOHKPETHOT'O THITA ¥ MPU UCIIBITAHUN OHU HE JIOJKHBI OBITh ITPEBBIIIECHEI.

9.5.1.4 TlorpemrHOCTH UIMHHBIX, BTYJIOYHBIX, BCTPOEHHBIX M Pa3beMHBIX TPaHC)OPMATOPOB Ha
HoMuHaNbHBIE TOKM cBbimie 2000 A mpHM HCHBITAaHUSAX NPHEMOCHATOYHBIX, MEPHOIMYECKMX W Ha
COOTBETCTBUE YTBEP)KIECHHOMY THITY JIOIYCKAETCS ONPEIENATh C IIEPBUYHON OOMOTKOM, COCTOSIIEH 13
HECKOJIbKMX BHTKOB, M MPH COOTBETCTBEHHO YMECHBIICHHOM 3HAYE€HHH HOMHHAJBHOTO TOKA (TaKUM
o0pa3oM, 4YTOObI 3HAYCHHE HOMHUHAIBHBIX AMIICPBHTKOB OCTABalOCh HEM3MEHHBIM), €CITH MpH
KBAJM()MKAIMOHHBIX WJIM THUIOBBIX HCIBITAaHUSAX YCTAHOBJIEHO, 4YTO pa3HUIA B 3HAYEHMSIX
TIOTPELTHOCTEH, W3MEpPEHHBIX IMOAOOHBIM 00pa3oM W TpH YCIOBUSIX YCTAHOBKH TpaHcdopmaropa
corimacHo 9.5.1.3, He npesbimaer 25 % HOpMHUpYeMBIX 3HaYEHUH. PacnonoxeHne BUTKOB MEPBUYHOM
0OMOTKH, BBITIOJHSEMON JJIsl HCTIBITaHKS, PABHOMEPHOE BI0JIb MAarHUTONPOBO/IA HIIH COCPEJOTOUYEHHOE
Ha OJTHOM M3 ero YacTei, JOJHKHO OBITh YKa3aHO B CTaHAApTe Ha TpaHC()OpPMATOp KOHKPETHOT'O THIIA.

9.5.2 [Ipu HEOOXOMUMOCTH TIPOBEPKU CTAOMIBHOCTH METPOJIOTMUECKUX XapaKTEPUCTHK B KauecTBe
KpPHUTEPHs YCHEUTHOCTH JPYTUX MCIBITAaHHUH, €€ CIeAyeT IPOBOANTH HEMOCPEICTBEHHBIM OIpee/IeHUEM
TIOTPELIHOCTEH WM W3MEpPeHHWEeM TOKa HaMaramumBaHusi corsacHo 9.13. 3HaueHwe JomycTHMOro
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W3MEHEHHsI TIOTPENIHOCTeH MM TOKa HaMarHWYUBAaHHS JIOJDKHO OBITh YCTAHOBJIEHO B CTaHAapTe Ha
TpaHchOpMaTOp KOHKPETHOTO THIIA.

9.5.3 Ilpu mpUeMOCIATOYHBIX HCIHBITAHUSX MOrPEIIHOCTH JOMYCKAeTCs M3MEpSTh MPU MEHbIIEM
YHCIe 3HAYCHHWI TOKOB M HArpy30K, 4eM yka3aHo B 6.4 (tabmuuel 8 u 9), ecnu 3T0 0OOCHOBAHO
pe3ysbpTaTaMy KBaTH()UKAIMOHHBIX WM THIIOBBIX HCIBITAHUH.

9.6 IIpoBepka npeaeabHOIl KpaTHOCTH U K03 dunuenTa 6e30MacHOCTH MPHOOPOB
9.6.1 IlpoBepky mpeAeNbHON KpaTHOCTH W Kod(pQHIMeHTa Oe30MacHOCTH IMPUOOPOB  CliemyeT
MPOBOJUTS 10 CXeMe, IPUBE/ICHHOW Ha PUCYHKE 2.

T TTH
) i 2 i Iz
L I L Hy Hy
Zz

TTO — obpa3uosslii TpanchopmaTop Toka; TTHU — ucneITyemblid TpaHchopMaTop TOKa,
TTIIN — npomMexyTouHbIi TpaHc(OopMaTOp TOKA, HAXOSIIUHICS B LN UCIBITYEMOT0
tpancdopmaropa toka, TTIIO — npomexxyTodHsiid TpanchOpMaTOp TOKA, HAXOAAIIMICS B
uenu o0pasnoBoro Tpancopmaropa Toka; Al, A2 — amnepmerpsl; Z, — BTOpUYHAS Harpyska
B IIETTH UCTIBITYEMOT0 TpaHc(opMaTopa Toka

Pucynok 2

K 31eMeHTaM CXeMBI MPETBSIBIISIOT CISTYIOIIHE TPEOOBAHUS:
a) xkoaddurmentsr Tpanchopmanuu tpanchopmaropo TTIIO u TTIIU nomxkHbI OBITH TAKMMHU,
YTOOBI BEITIOJTHSUIOCH YCIIOBHE

Mo Mo = Ny Ny (3)

rne N, — ko dunment rpanchopmarmu TTO;

Ny — K03 dunment rpanchopmarmu TTTIO;

N, — ko3¢ dumrent tpancpopmaryu TTH;

Ny — K0 dunment rpanchopmarmu TTIIN.

Ecmn  oOpasnoBeiii  Tpancdopmarop wumeer Kod(hGHUIMEHT TpaHCHOpPMALUM, ITIPH KOTOPOM
BBINOJHSAETCS ycioBUE N, = N, Ny, TO NPOMEXYTOYHBIH TpaHcopMmarop B €ro LEMH MOXET
OTCYTCTBOBATb;

0) amnepmerpbl Al u A2 JOMKHBI U3MEPATH JCHCTBYIOIINE 3HAYCHHS TOKA.

Ammnepmerp A2 OIKEH UMETh MaJloe BHYTPEHHEE CONPOTHBIICHHE.

Knacc ToyHocTr amriepMeTpoB 10KeH ObITh He Hike 1.

Knacc ToyHocT IpOMEXyTOUHBIX TpaHC(hOPMaTOpOB A0JbkeH ObITh He Hinke 0,5.

O0pa3noBbIil TpaHcHOPMATOP JOIKEH UMETh:

knacc TouHocth He Hmwke 0,5 wimm momnyro morpemHocts He Oonee 0,5 % mpu ucmbITaHUM
BTOPUYHON 0OMOTKH Kjacca 5P;

KJIacC TOYHOCTH He Hibke 1 Mmim MojHylo morpemHocTh He 6osee 1 % npu UCTIBITAHUM BTOPUYHOM
o0MmoTkH Kiacca 10P;

B) 3HAUCHHE HATPY3KU U e KO3(DGDUIMEHT MOITHOCTH JOJKHBI ObITh BBIOPAHBI TaK, YTOOBI MOJHOE
COMPOTHUBIICHHE BHEIIHEW BTOPHYHOM IIEMU UCIIBITYeMOro TpancdopmaTtopa (BKIIFOUYAs COMPOTHBICHUE
MPOBOJIOB U TMPOMEXYTOYHOro TpaHcopmaropa) u ee KOIPPUIMEHT MOIIHOCTH OBUIH PaBHBI
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3aJIaHHBIM 3HAYECHHAM (C TOUHOCTBIO 5 %0).
Uepes nepBuunble oOMoTkr TTO m TTHU mporryckaioT TOK 4acTOTOMH (SOfng) I'n mpaxTuyecku

CHHYCOUIaNbHON (OpPMBI, 3HAYCHHE KOTOPOTO COOTBETCTBYET MpPEACIbHON KPATHOCTH — WITH
K03 dHunmeHTy 6e3omnacHocTH NpUOOPOB. 3HaUEHHE IIEPBUYHOTO TOKA U3MEPSIIOT amriepmerpom Al.
IMonHyro MOrpeIrHocTs €, %, ONpeeNsIoT 1o GopMyIie

e=122, 4
Al

rie |y — Tok mo ammepmerpy Al, A;
| A2 — TOK 1o ammepmerpy A2, A.

9.6.2 Eciau wucnoeiTatenbHash ycTaHOBKa ©  (MIHM) HOpMHpYyeMas TepMHUUYecKas CTOMKOCTb
UCIIBITYEMOro  TpaHcopmaropa OrpaHMYMBAET JJIMTEIBHOCTh HPOTEKaHUS TpeOyeMoro TOKa,
HEOOXOIMMYIO ISl YCHOKOGHHUSI aMIEPMETPOB, IOIYCKAETCS OIpEAENATh TOK APYTUM CHOCOOOM,
HalpHUMep OCIMIIIOrpadupoBaHUEM.

Jns TpaHc(hOpMaTOpoB € HECKOJBKUMHM HOMHUHAJIBHBIMU KO3 duimeHntaMu TpaHchopMaryy,
MOTyYaeMbIMH  TIEPEKITIOUYEHHEM CEKIMH OOMOTOK IIpM HEM3MEHHOM 3HA4YeHWH HOMHHAJIBHBIX
aMIEPBUTKOB, TIIOJIHYIO TIOTPEIIHOCTh JIOMYCKaeTcss H3MepATh Ipu  JroboM  koaddunmenre
TpaHchopMaIyy.

9.6.3 11lunHbIe, BTYJIOYHBIE, BCTPOEHHBIE U pa3beMHBIE TPAaHC(HOPMATOPHI CIEAYET UCIIBITHIBATH B
UCIIBITATEIFHOM KOHTYpE COTJIaCHO PUCYHKY la.

Uncnennsle 3Ha4YeHHWs pa3MepoB A uW b JOWKHBI OBITh yCTaHOBJIEHBI B CTaHAapTax Ha
TpaHcdopMaTopbl KOHKPETHBIX THIIOB U IPH MPOBEPKE MpPEEIbHON KPAaTHOCTH OHU HE JIOJDKHBI OBITh
TIPEBBIIIEHBI, a TPH MpoBepke Kod(d¢uumeHTa Oe30macHOCTH NMPHOOPOB JIOIDKHBI OBITH HE MeEHee
YCTaHOBJIEHHBIX 3HAUCHUH.

9.6.4 TlpenenbHyI0 KpaTHOCTD JOMYCKAETCs MPOBEPSATH APYTUM CHOCOOOM, KOTOPBIH JAOJKEH OBITh
YCTaHOBJEH B CTaHIapTe Ha TpaHCPOpMATOp KOHKPETHOIO THIA, €CIW TPH  HCHBITAHUIX
KBaJM(MKAIMOHHBIX, THIOBBIX, Ha YTBEpXKJICHWE THNA WIM JUIi TPOBEPKA COOTBETCTBUS
YTBEpKJICHHOMY THUIy JIOKAa3aHO, YTO OJTOT CHOCO0 OOecreunBaeT IIOJydYeHHEe pPaBHOZHAYHBIX
Ppe3yJIbTATOB.

Koaddumuent Oe3omacHOCTH TPUOOPOB JOIMYCKACTCS ONPEACTATh IyTeM W3MEPEHHsl TOKa
HamarHnurBaHus no 9.8.5.

9.7 OnpeneneHne KOJUYECTBEHHON YTeUKH ra3a ra3oHanoJHEHHBIX TPaHC(OpMaTopoB

9.7.1 VcnpiTanue Mo ONpeaeeHuI0 YTeUKH NPOBOIT npu Temmepatype (25 £ 10) °C.

HcnpiTyemblii  TpaHCcoOpMaTOp, 3amodHEHHBIH Tra3oM JO HOMHHAJIBHOTO pPaboyero naBlIeHUS,
MOMEIIAIOT B 3aMKHYTBI 00beM (KaMepy, 4exXoil U3 MOJMMEPHOH IUICHKH), KOTOPBIA HE MOJMKEH
MIPEBHIIIATh HAPYKHBIA 00EM UCITBITYEMOro TpaHchopmaTopa ooiee yeM B 3 pasa.

BHyTps 00BEMa MOMEIIAIOT BEHTHJIATOP, CIOCOOCTBYIOMIMI NMEpPEeMEIIMBAHUIO CMECH BO3AyXa H
rasa, 3aroJHsIOIIEero TpaHchopMaTop.

Ilocne ycranoBkM TpaHcopMaropa B 3aMKHYTBHIA 00beM, B TMOCIHETHHH BBOIAT  IIYII
YyBCTBUTEIIBHOIO MPHUOOpa (TeUEHCKATENs), Pearnpyrolero Ha Majble KOHIICHTPAIUK Tra3a, KOTOPhIM
3aIl0JIHEH HCIIBITYyeMbId TpaHchopMarop, W (UKCUPYIOT MOKazaHus Npubopa. Uepe3 omnpesneneHHbIH
MPOMEXYTOK BPEMEHH BBIJICPXKKH TpaHchopMaropa B 3aMKHYTOM oObeme (Hampumep depe3 1 u)
OIepaIuIo TOBTOPSIIOT.

9.7.2 TonoByro yreuky rasza ¢, % Macchl ra3a B UCIBITYEMOM TpaHC(oOpMaTope, OMpENesoT 1Mo

bopmyie

_ 8,76X0° XDC xP, XDV
dxX P, WV,

HOM T

, ()

rae DC— pa3HOCTh KOHIIGHTPAIUK Ta3a B 3aMKHYTOM 00beMe 3a BpeMsi BBIICPIKKH, I/,

Py — naenenue rasa, passoe 1 krc/cm;

DV— pa3HOCTh MEXIy 3aMKHYTHIM OOBEMOM M HapyKHBIM OOBEMOM  HCIIBITYEMOIO
Tpancdopmaropa, I;
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Py — HOMHHAJIBHOE JABIICHHE ra3a B TpanchopmaTope (abcomoTHoe), kre/cm?;
V;; — 00BeM rasa B Tpanchopmartope, I,

d — mutoTHOCTH ra3a B TpaHchopMaTope;

t — BpeMst MEXy U3MEPEHUSIMH, Y.

s TpaHchopMaTopa, 3amoMHEHHOTO JIera3oM

q=145%0° w ©6)

HOM T

[Tpumevanus

1 3HaveHuss 00BEMOB, HEOOXOAMMBIX JUTSI BBIUUCICHUS YTCYKH, JIOJDKHBI OBITh HAMJIEHBI C
MOTPEITHOCTRIO, He mpebiaromniei 20 %.

2 Ecmu mkama npubopa JUis ONpEACICHUS YTCUKH HE KAIMOPOBAaHA HEMOCPEICTBCHHO JUIS
OITpeIeNieHHs 3HAUEHUST KOHIIEHTPAIIUH, T/J1, 3TH 3HaYeHUs HaXxoaT 1o 3aBucumoctu C = f(u), rme H —
MOKa3aHWs TMpuOopa B CIUHMIAX IIKAJIbI, MPHIOKCHHONH K CBHICTEIBCTBY 00 arTecTaluu
(xauOpOBKE), MPOBOIUMON B YCTAHOBJICHHOM MOPSIIKE.

9.8 OnpeneseHne TOKA HAMATHUYHMBAHUS BTOPUYHBIX 00MOTOK

9.8.1 [lna ompeseneHus TOKA HAMArHMYMBAHUS K HCIBITYeMOW BTOPHYHONW OOMOTKE MpH
Pa30MKHYTOU MEPBHYHOW OOMOTKe MpHKIaabiBatoT HanpspkeHue U gacrtoroit 50 T'i u wsmepstor
MPOTEKAOIIHI 1O OOMOTKE TOK.

9.8.2 3nauenue Hanpspkerus U, B, COOTBETCTBYIOIIIEE 3HAUEHUIO TIEPBUYHOIO TOKA, A, ONPEICISIOT
o hopmyie

U= IZHOM K >(\/(RZ + ZZHOM >018)2 + (ZZHOM >01 6)21 (7)

e | 240q — HOMHHAIBHBIA BTOPUYHEIHN TOK, A;

K — HomuHanmbHBI KodQdUIMEeHT Oe30macHOCTH OOMOTKH JUIS U3MEPEHUs! WM HOMUHAJIbHAs
TIpe/ieNibHast KpaTHOCTh OOMOTKH IS 3AIUTHI;

R, — conpoTuBieHre BTOpHYHOW OOMOTKH MOCTOSSHHOMY TOKY, IIPHBEAECHHOE K TeMIleparype, Mpu
KOTOPOM ONpeNeNstoT TOK HaMarHuuuBanusi, Om;

Z0n — HOMUHAJIbHAS! BTOPHYHAS Harpy3ka, OM.

9.8.3 Hampspkenne U cremyer u3Mepsith BoiabTMETpoM. IlokasaHusi BOJbTMETpa HEOOXOIMMO
YMHOXHUTH Ha Ko3(punment 1,11.

Jlomyckaercsi TPOBOJAWTH HM3MEPEHHE BOJBTMETPOM, MOKa3aHHWs KOTOPOrO IPOMOPIMOHAIIBHEI
cpeiHEMy 3HA4YEHUIO HaNpsHKeHWs, a IIKajla TpagydpoBaHa B JICHCTBYIOIIMX 3HAYEHMSX
CHHYCOMJIAJIbHOW KpUBOH. YMHOKEHHE MTOKa3aHUK BoibTMeTpa Ha Kod(p¢uuuent 1,11 B sTom ciyuae
He TpeOyercs. OCHOBHAS MOTPENTHOCTH BOJIBTMETPA MODKHA OBITH He Oonee + 1 %.

Wzmepenne nanpspxenns: U npoBoT:

a) HEMOCPEACTBEHHO Ha BBIBOJAX HCMBITYEMOH BTOPHYHOH OOMOTKH;

0) s TpaHC(HOPMATOPOB, HMEIOIIMX COOCTBEHHYI IEPBHYHYIO OOMOTKY, — Ha BBIBOJAX
niepBUYHOM 0OMOTKH. [Ipy 3TOM mOKa3aHMsI BOJIBTMETPA JIOJDKHBI OBITH YMHOXKEHBI Ha KOI((HUIUESHT
1,11 v Ha OTHOIIEHNE BUTKOB BTOPUYHON M EPBHYHON OOMOTOK;

B) JJS UIMHHBIX, BTYJIOYHBIX, BCTPOSHHBIX M Pa3beMHBIX TPaHCHOPMATOPOB, HE HMEIONIHUX
COOCTBEHHOH TIIEpBUYHOM OOMOTKHM, — Ha BBIBOAAX CHEUHAJIbHOW «KOHTPOJBHON» OOMOTKH,
HaMOTaHHOW Ha TpaHchopMaTop Ha BpeMs ucnblTanuil. [Ipy 3TOM THOKa3aHMsI BOJNBTMETpPA JOJKHEI
ObITh yMHOXKeHBI Ha Kod(pduuueHt 1,11 m Ha OTHOIIEHWE BHUTKOB BTOPUYHOH M «KOHTPOJIHHOW»
0OMOTOK.

9.8.4 [leiictBylomee 3HAaYeHWE TOKA HAMAarHMYMBAHUS CIEIYeT W3MEPSATh aMIIepMETPOM
(MuTHAMIIEpMETPOM) KJIacca TOYHOCTH He Hike 1.

9.8.5 Tox HaMarHUYMBaHUs BTOPUYHBIX OOMOTOK |2yay (vek), Y0 HAXOAAT 1O opMyIie

I am
I 2nam (%K) = IZH—XR- X400 (8)

2HOM

e |20 — TOK HaMarHUYUBaHUA, A, m3MepeHHsIir o 9.8.1;
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| 210M — HOMUHAITGHBIN BTOPUYHEIA TOK, A;
K- KBHOM Wi KHOM
| 2nam(96k) — B COOTBETCTBUH C TpeOoBaHusAMHU 6.5.

9.9 UcnbiTanne HA HATPeB MPH MPOAOIKNUTETHHOM pesKuMe padoThI

9.9.1 TpanchopmaTopsl Ha HoMHHANEHOE HanpspkeHne 0,66 kB ucnbrreiBator o 'OCT 2933, a Ha
HOMHHaANBHBIE HanpspkeHuss oT 3 1o 750 kB BrmroumrensHo — mo 'OCT 8024 mpu HanbGombiiem
paboyeM epBUYHOM TOKE.

[Mpumevanne — JlomyckaeTcss HCIBITAaHWE TPaHCPOPMATOPOB Ha HOMHUHAIbHOe Hampspbkenue 0,66 kB
mpoBoauth 1o 'OCT 8024.

9.9.2 VcnblTanue npoBOJAT MK HOpMabHOHM Temrepatype ucnbitanuii o 'OCT 15150, ecnu B
CTaHAapTax Ha TpaHc(opMaTopbl KOHKPETHBIX THIIOB HE TIPEYCMOTPEHBI HHBIE YCIIOBUSI.

9.9.3 Tlpu ucnbITaHuK TpaHC(HOPMATOPOB, UMEIOLIMX COOCTBEHHYIO NMEPBHYHYIO OOMOTKY, TOK K
BBIBOJIaM TIEPBUYHON OOMOTKH CJIETyeT TOIBOJANTH ITPOBOAMH WIIM IIMHAMHM JUTHHON He MeHee 1,5 M.

Tpanchopmaropsl, peqHa3HAYEHHBIE TSI SKCIUTyaTallik ¢ KOHKPETHBIM THIIOM IIWH, JIOITyCKAeTCs
UCIIBITHIBATH 0€3 yueTa TeMIIepaTyphl IPOBOAHUKOB, MOABOJSIINX TOK K NMEPBUYHON 00MOTKe. B aTOM
cilydae TPOBOJHHKHM, MOJABOSIIME TOK IPU HCHBITAHUM, JOJDKHBI COOTBETCTBOBATH YCIIOBHSIM HX
9KCIUTyaTaluH.

9.9.4 IlluHHBlE, BTYJOUYHBIE, BCTPOEHHbIE M pa3beMHBbIE TpaHC(HOPMATOPHl HCHBITHIBAIOT B
TIEpBUYHOM TOKOBEIYIIEM KOHTYpE COIJIacHO pUCYHKY la mmm 16.

Heo0XxoquMOoCTh MCTIBITAHUI B KOHTYpE, BHJ KOHTYpA, & TAKKe PasMepbl Ayuxe U By (KOTOpBIC
NpPU HCTBITAHMK HE JIOMKHBI OBITh MPEBBIIMICHBI), JOKHBI OBITh YCTAHOBJICHBI B CTAaHAapTax Ha
TpaHcdopMaTopbl KOHKPETHBIX THIIOB.

9.9.5 TpaHchopmaTopbl C HECKONBKUMH Kod(duimeHTaMu TpaHChOpMAIMH, I0Iyd4aeMbIMU
MIepEeKITIOUEHNEM CEKIMHA TEepBUYHOW OOMOTKHM, WCHBITHIBAIOT IIPH HawOonblieM Kodddunmenre
TpaHchopMaIyy.

9.9.6 BropuunHsle 0OMOTKM TpaHC(OPMATOPOB MNPU HCIBITAHWM JOJDKHBI OBITH 3aMKHYTHl Ha
HOMHHAJIBHYIO Harpy3Ky, Ha aMIlepMeTp JU00 HAKOPOTKO.

9.9.7 3HaucHUs TPEBBIIICHUS TEMIepaTyp 0OMOTOK TpaHcopMaTopoB Ha dactory 60 I'm crnemyer
KOPPEKTHPOBATH CIIEIYIOIHM 00pa3oM:

a) mis tpancdopmaropoB g0 1000 A wnu mist TpaHchopmMaTtopoB 6e3 COOCTBEHHOHN MEPBUYHOM
00MOTKH Ha JTI00ble HOMHUHAIBHBIE TOKH

DTGO = 1,05DT50, (9)

rne DT — mpeBbilieHne TemMIepaTypsl, cooTBercTByromniee yacrore 60 I'1;

DT50— mpeBblmenue TeMneparypsl, OpenesIeHHOE ONBITHBIM IyTeM 1ripu yactore 50 I'n;

0) mis TpaHCHOPMATOPOB C COOCTBEHHOW MEPBUYHOW OOMOTKOH Ha HOMHHAJIBHBIC TOKH CBBIIIE
1000 A

DT = 1,1DTx, (10)

9.10 UcnpITaHHEe HA CTOWKOCTH K TOKAM KOPOTKOI0 3aMbIKAHUS

9.10.1 HcmblTanue NpPOBOIAT NHPH 3aMKHYTHIX HAaKOPOTKO BTOPHYHBIX OOMOTKAax U JIIOOOM

o +
MOAXOMAIIEM JUIsl ONbITa HanpsbkeHun dvactotoi (50 265) I'm npomyckaHueM uepe3 MEPBUUHYIO

0OMOTKY CJIETyIOIIIX TOKOB!
o Co), "
a) TOKa, HauOOJNBIIMHA MUK KOTOporo momwkeH Obith (1,0 — 1,1)i, ) HauyabHOE JIEHCTBYIOLIEE

L

1,8%/2

3HAa4YeHHE TEPHOJMUYECKON COCTABIISIONIEH HE JIOJDKHO mpeBbimats 1,15 . Bpemst mpotekanus

Toka — 3 — 10 nonynepnoaoB, YUCIIO ONMBITOB — 3;

2 HpI/I UCHBbITAHUN IMWHHBIX, BTYJIOYHBIX, BCTPOCHHBLIX H Pa3bEMHBIX TpaHCCbOpMaTOpOB 3HA4YCHUC

HanOOJIBIIETO MHKa TOKA HE YyCTaHaBJIUBAKOT.

6) Toka l,, delcTByrollce 3HAUEHHE KOTOPOrO B TEUEHHWE BPEMEHH MPOTEKaHus t, JOHKHO OBITh
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TaKHM,QTO6BIBHHOHHHHOCLCOOTHOHWHHG
2% 312 312
LU 3 12,3 1%, (11)

[Ipu TOM 3HAUEHUE t, HomkHO OBITH OT 0,5 10 5 ¢, yncno onpiToB — 1.

[lpyn HamMuUM TEXHMYECKUX BO3MOXKHOCTEH HCHBITAHUS 110 MEPEUUCICHUSIM a U O MOTYT OBITH
COBMEIICHBI.

[Mepen ucnbiTanneM Temreparypa TpaHchopmaropa gomkaa 6siTh (25 + 10) °C.

9.10.2 VcnblTanue npoBOIST B OJHO(A3HOM HCHBITATEILHOM KOHTYpe. PasMepbl U KoH(Urypamms
KOHTYpa IIpU HCIIBITAaHUU TpaHC(OpMaTOpOB KaTeropuil pasmerienus 2, 3, 4 1 5, a TakKe pacCTOSHUS
OT BBIBOJIOB NIEPBHYHON OOMOTKHM TpaHcdopmaropa 10 OnmkaWIIMX ToyeK (pUKCanuyu MpOBOJHHUKOB
KOHTypa JIOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B CTaHAapTax Ha TpPaHC(HOPMATOPhl KOHKPETHBIX
THIIOB.

HcnplTanne IMWMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX M Pa3beMHBIX TPAHCPOPMATOPOB JOITyCKAETCS
MPOBOJIUTH MPU HWMHTAIMM WX TEPBHYHOH OOMOTKHM HECKOJIBKMMH TIE€PBHYHBIMH BUTKaMH,
pacrionaraeMbIMH PaBHOMEPHO OTHOCHTEIILHO BTOPHYHBIX OOMOTOK.

9.10.3 TpanchopMaTOp CUMTAIOT BBIIEP)KABIINM HCIBITAHHE, €CIIH:

a) He TPOM30IILIO MOBPEXKACHUH, MPENITCTBYIOUINX €ro JajbHelIel padore;

0) nocne oxiaxaeHus Jo temmepatypsl (25 + 10) °C oH BbAep)KaT UCTBITAHUSA MO MyHKTaM 2, 10,
12 tabmuner 12;

B) TIOTPENIHOCTH BTOPUYHBIX OOMOTOK, M3MEPEHHBIC IMOCIE pPa3MAarHUYMBAHUS, COOTBETCTBYIOT
YCTaHOBJIEHHBIM KJIacCaM TOYHOCTH M HE U3MEHWIIUCH 110 CPaBHEHHMIO C MEpBOHAYAILHBIMH OOJiee YeM
Ha MOJIOBHHY 3HAYSHUH, YCTAHOBIICHHBIX ISl 3THX KJIACCOB.

B cranpmaprax Ha TpaHcdopMaTopbl KOHKPETHBIX THUIIOB, Y KOTOPBIX IUIOTHOCTH OIHOCEKYHIHOTO
TOKa TEPMHUYECKOH CTOMKOCTH NPEBBIIIAET 3HAUCHUS:

a) y tpanchopmaropoB Ha yacrory 50 I'ir;

160 A/MM? — 1151 METHBIX TIPOBOJIHHKOB;

105 A/MM? — 1 aTIOMHHHEBBIX IPOBOIHUKOB,

6) y Tpancdopmaropos Ha yactory 60 '

154 A/Mm? — 1151 METHBIX TIPOBOIHHKOB;

101 A/mm? — JUISL QIFOMUHHUEBBIX MPOBOJHUKOB

JIOJDKHBI OBITH YCTAHOBJICHBI JIOMOJHHUTEIBHBIE KPUTEPUH, TIOATBEPKAAIOIINE, YTO TpaHcdopmarop
BBIJIEpKaJl UCTIBITAHUS HA CTOMKOCTh K TOKaM KOPOTKOT'O 3aMBIKAHHSI.

9.11 V3mepeHne CONPOTUBIIEHHS BTOPHYHBIX OOMOTOK ITOCTOSIHHOMY TOKYy mpoBoisr mo ['OCT
3484.1.

9.12 VcnbiTaHue MacllOHAMOIHEHHBIX TPaHC(OPMAaTOpOB Ha repMeTHYHOCTh HpoBoisT o 'OCT
3484.5.

9.13 Meroapl W BHIOBl HCHBITAHUH TpaHC)OPMATOPOB HA YCTOHYMBOCTH K KIMMATHYECKUM
BHEIIHUM  Bo3neiicTByronmM  (akropam 1o T['OCT 16962.1 u MEXaHHYECKUM BHEIIHUM
Bo3jericTByromuM ¢aktopam mo ['OCT 16962.2 nomxHbl OBITH yKa3aHel B CTaHIApTax Ha
TpaHcopMaTopsl KOHKPETHBIX THIIOB B 33aBHCHMOCTH OT WCIIOJHEHHS W KOHCTPYKTHBHBIX
0coOeHHOCTEH TpaHC)OPMaTOPOB.

MeTtposnoruueckre XapakTepUCTUKH ITPOBEPSIIOT OJHUM U3 CIIEIYIOIIHX CIOCOOOB!

a) MyTeM HEMOCPeACTBEHHOro onpeseienus norpemHocreid mo FOCT 8.217 npu HaubosbieM u
HavMeHbIIEM PadOUMX 3HAUCHHUSIX TEMIIEPATYPHI C YYETOM JUTUTEIBHOTO Harpesa. [Ipy 3ToM TOKOBBIE
VIJIOBBIE TIOTPEITHOCTH HE JOJDKHBI TPEBHIIATh 3HAYEHWH, YCTaHOBIEHHBIX B 6.4.2 s
COOTBETCTBYIOIINX KJIACCOB TOYHOCTH,

0) myTeM W3MepeHHs TOKOB HaMarHWuuBaHus cornacHo 9.8.5 mpu HanOonplieM ¥ HaUMEHbIIEM
paboumx 3HAYEHWSIX TEMIeEpaTypbl C Y4eTOM JUIMTENIBHOrO HarpeBa. [Ipu 3TOM 3Ha4YeHHE TOKa
HaMarHW4MBaHHMS JIOJDKHO COOTBETCTBOBATH CIIEIYIOIIMM YCIIOBHSIM:

IZHme.d,) 2 )
—elbes) 1008 Ji2,+d2 (12)

2HOM

|

=100 Ji2, +d2 (13)
2HOM
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rae IZHaM(th), IZHaM(tHaMM) - TOKM HAMAarHWYUBAHWS TPU HAMOOJIBIIEM W HAUMEHBIIEM pabodmx
3HAYCHUSAX TEMIICPATYpPHI, A;

| 210M — HOMUHAITGHBIN BTOPUYHEIA TOK, A;

f1on — TIPEZEI TOMyCKaeMOi TOKOBOW MOrpenrHoctH, %0;

Oyon — TPEIEN JOMYCKaeMOH YIIIOBOM MOIPENTHOCTH, CPal.

[Ipu ucmbITaHUSX TPAHCHOPMATOPOB KATETOPUU pa3MelieHHss 1 Ha BO3JCHCTBUE MCIBITATEIEHBIX
CTaTUYECKUX HATrPYy30K OCHOBaHHE TpaHCc(HOpMAaTOpa JKECTKO 3aKpPEIUIIOT, & K CEpeJMHE BHIBOJAA €ro
MIEPBUYHON OOMOTKH IPHKIIAABIBAIOT UCIBITATCILHYIO HATPY3KYy, PAaBHYIO 3HAUYCHUIO, YKa3aHHOMY B
6.2.3. VYka3zaHHYI0 Harpy3Ky NPHKIAJBIBAIOT TOOYEPETHO B TPEX B3aMMHO MEPICHIAUKYIIPHBIX
HATIPABJICHUSAX: B TOPU3OHTAILHON IUTOCKOCTH IO OCH BBEIBOJA B CTOPOHY OT TpaHchopmaTopa, B
TOPHU30HTATBHOW IUIOCKOCTH B HAINpPaBJICHUM, TEPICHIUKYIIPHOM OCH BBIBOJA, B BEPTUKAIBHOU
TUTOCKOCTH TIO HAIIPABJICHHUIO K OCHOBAHUIO.

B kax710M HaIpaBlicHUY BPEMs BBIICPIKKU HArpy3ku — 1 MuH.

TpanchopMaTop CYUTAIOT BBIICPIKABIIUM HCIBITAHUE, €CITH BO BPeMsl M TIOCIIE €ro IPOBEJCHUS HE
OTMEYEHO TMOBPESKIACHUEC TpaHchopMaTopa WIH BBIBOJA, TEYM Macia y MACIOHAIIOJHEHHBIX U
YBEITUUCHHUE YTEUKH ra3a y Ta30HAIOHCHHBIX TpaHCHOpMaTOpOB.

9.14 UcnpiTaHHEe HA MPOYHOCTH MPH TPAHCTIOPTHPOBAHUH

9.14.1 Merozapl UCHBITAaHUSI Ha TPOYHOCTH Npu TpaHcnoptupoBanud 1mo ['OCT 23216 momkHbI
OBbITH IPUBEAEHBI B CTAHAAPTAX Ha TpaHCHOPMATOPBI KOHKPETHBIX THIIOB.

9.14.2 Tlocne wucnbITaHusi TPaHCPOPMATOPHl PACIIAKOBHIBAIOT, IPOBOASAT BHEIIHHH OCMOTP
TpaHcdopMaTopoB, Taphl, KPEIUIEHHUH, a TaKKe MPOBEPSIOT MapaMeTphl, YCTAHOBJIEHHBIE B CTaHAapTax
Ha TpaHc(opMaTopbl KOHKPETHBIX THIIOB.

9.14.3 TpanchopMaTop M €ro ynakoBKy CUMTAIOT BhIJEPKaBIIMMH UCIIBITAHUE, ECIIH:

IIPY BHEIIHEM OCMOTpE YNIAKOBKH HE OOHAPY)KEHBI MEXaHWYECKHE MTOBPEXJICHHUS Taphl, BEAYLIHE K
TIOTEpe 3alIUTHBIX CBOWCTB, a TAaK)Ke HapYIIEHHUs KPETUICHNH YITaKOBAaHHBIX M3/IEJHI B Tape.

JHomyckaercst ocnaOlieHUe KpeIUIeHUH M3Jenus B Tape, €ClU 3TO He HPUBENO K IIOBPEXICHUIO
TpaHchopMaTopa B IPOLECCE UCTIBITAHUS,

IIPY BHEIIHEM OCMOTpe TpaHcopMaTopa He OOHAPY)KEHO MOBPEXICHUH, MPEISITCTBYIONINX €ro
paborte, U pe3yJabTaThl IPOBEPKHU MAPAMETPOB ITOJIOKUTEIBHBIE.

9.14.4 Tlpu ynakoBKE HECKOJIBKMX TpaHC(OPMATOPOB B OJMH SIIUK JIOIYCKAETCS MPOBEPKY
MapaMeTpoB IMMPOBOAUTH BHIOOPOYHO. UHMCIO MOJIEKAIUX HCHBITAHHIO TPaHC(HOPMATOPOB JIOIDKHO
OBITH YKa3aHO B CTaHAapTaxX Ha TpaHc(opMaToOpbl KOHKPETHBIX THIIOB.

9.14.5 JIns xpynHOoraGapuTHBIX TpaHC(HOPMATOPOB HCIBITAHHE JIOIyCKAeTCs HE IPOBOIUTH, a
CIOoCOOHOCTh  TPaHC(OPMATOPOB U YNAKOBKU  MPOTUBOCTOATH — pa3pyllalolieMy JAeHCTBUIO
MEXaHWYECKHX Harpy30K IpH TPaHCIIOPTUPOBAHHH JIOITYCKAETCsl OIIEHUBATh HA OCHOBAHHUHU PE3YJIETATOB
TPAHCIIOPTUPOBAHUS ITUX WIIM AHAIOTHYHBIX UM U3/ENUI TOTPEOUTEIO.

9.15 UcnpiTaHKe YIAKOBKHU Ha cOpacbIBaHHe

9.15.1 Meronpl HUCIBITAaHUS YIIAKOBKU TpaHchopMaTopoB Ha cOpackiBanue no 'OCT 18425
JIOJKHBI OBITh YKa3aHbI B CTAaHAAPTaX Ha TPaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

9.15.2 HcnpITaHHIO TIOBEPTalOT YIAKOBKY CYMMAapPHOH Maccoil (BMecTe ¢ yIIaKOBAaHHBIM H3JICITHEM)
1o 200 kr. YmakoBky cymMapHoi Maccoid 6onee 200 kr, a Takke ynakoBKY, MapKHPOBaHHYIO 3HAKOM
«Xpymnkoe. OCTOPOKHO» HCIBITAHUIO HA IPOYHOCTH MPH COpAChIBAHUHU HE MOJIBEPTafOT.

9.15.3 Sk (ymakoBKy) ¢ HAaxOIsIMMCS B HeM TpaHchopMaTopoM (TpaHchopMaTopaMu) HITH
MaKeTOM, UMHUTHPYIOLIUM YIIAKOBaHHbIC TpaHC(HOPMATOPbI, cOPACHIBAIOT ONWH Pa3 Ha IUIOMIAJKY IO
I'OCT 18425 na ero TopueByr0 CTOPOHY C BBICOTHI:

0,5 M — npu cymmapHo# Macce TpanchopmaTopa 1 ynakoBk 10 100 Kr BKITIOYHUTENBHO;

0,3 M — npu cymmapHoii Macce Tpancopmaropa u ynakoBku ot 100 mo 200 Kr BKIFOUUTETHHO.

9.15.4 T1To OKOHYaHWH UCTIBITAHUS TIPOBOASAT BHEITHUH OCMOTp YIAaKOBKH.

9.15.5 VYnakoBKy CUHMTAalOT BBIICP)KABIICH HCIBITAHWE, €CINM MPU BHEIIHEM OCMOTPE He
OOHApPY)XEHO CEepbe3HBIX MOBPEKICHHUH, BEAyIIMX K MOTEPE €€ 3allMTHHIX CBOMcTB. Jlomyckaercs
ocnabieHne OTETbHBIX KPEIUICHHI.

9.16 TIlonrBepkneHue cpeaHeld HapaOOTKM /O OTKa3za IPOBOAAT Ha OCHOBaHMM cbopa y
notpebureneii n o00paboTkn uHMOpMamuM O pabore TpaHCHOPMATOPOB WM HMX IPOTOTHIIOB II0
METOJIMKE, YKa3aHHOW B CTaHIapTEe Ha TpaHC(HOPMATOP KOHKPETHOTO THIIA.
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9.17 Meto/bl UCHBITAHUS T'a30HATOIHCHHBIX TPAaHC(POPMATOPOB HA B3PHIBOOEC30MACHOCTH CIIEIyET
YKa3bIBaTh B CTAHIApTaX HA TPAaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

10 TpancnopTHpoBaHue U XpaHEeHHe

10.1 TpancnopTHpoBanue

10.1.1 TpeGoBaHusI K TPAHCHOPTHPOBAHWIO B YaCTH BO3ACHCTBHS MEXaHHUYECKHX (AKTOPOB MO
I'OCT 23216 u xnumartuueckux (akropos BHemHel cpensl no 'OCT 15150 nomxHbI OBITH YKa3aHBI B
CTaHAapTax Ha TpaHc(opMaTopbl KOHKPETHBIX THIIOB.

[Ipn TpaHCTIOPTUPOBAHMM B TPAHCIIOPTHBIX KOHTEHHepax TpaHc(hOopMaTopbl 0e3 MHAWBUIYaIbHOH
YITAaKOBKH JTOJDKHBI OBITH Ha/ISKHO 3aKPEIUIEHBI U TPEAOXPAHEHBI OT MEXaHMUYECKUX TTOBPEKACHHH.

Jomyckaercst TpaHCHOPTUPOBAaHUE TPaHC(HOPMATOPOB B IpejeNax ORHOIO ropoja 0e3 yHaKOBKU
TIPY YCIIOBHH TPHHSATHSL HEOOXOMMBIX Mep, HCKIIIOYAIONINX BO3MOXKHOCTh MX TTOBPEXKICHUSI.

10.2 Xpanenue

10.2.1 TpeOoBaHus K XpaHEHHIO TpPaHC(HOPMATOPOB B YaCTH BO3JNCHCTBUS KIMMATHYCCKUX
¢daktopoB BHemHeid cpeapt mo ['OCT 15150 nomxHBI OBITH yKa3aHbl B CTaHIapTax Ha
TpaHcdopMaTopbl KOHKPETHBIX THIIOB.

11 Yka3aHus mo dKCILUIyaTalluu

IIpn BBome TpaHcOpMAaTOPOB B OKCIUTyaTallMio, a TaKKe B TMpoOIEcce JKCIUTyaTaluH
TpaHcopMaTopoB  ciemyer coOmofaTe  TpeOOBaHWs, YCTaHOBJEGHHBIE B  CTaHIapTax Ha
TpaHc(opMaTopbl KOHKPETHBIX THMOB. DTH TPeOOBaHUS JODKHBI OBITh YKa3aHbI B AKCIUTyaTallMOHHON
JIOKyMEHTAaIINH.

12 'apanTHH H3roTOBUTENSA

12.1 W3roToBUTENh TapaHTHPYET COOTBETCTBHE TPaHC(HOPMATOPOB TPEOOBAHUSIM HACTOSIIETO
CTaHJapTa MPU COOIOCHUN YCIIOBHU TIPUMEHEHUS, SKCIUTyaTallud, XPaHCHUs] U TPAHCIIOPTUPOBAHUS,
YCTaHOBJICHHBIX HACTOSIIUM CTAHIAPTOM.

lapaHTHiiHBII CPOK DJKCIUTyaTallid TpaHCcOPMATOPOB — TpH ToJa C MOMEHTa BBOJA B
9KCIUTyaTaIlHIO, HO HE OOJiee TPeX C IMOJIOBUHOM JIET CO JHS OTTPY3KH C IMPEANPUATHSI-U3TOTOBUTEIIS.

12.2 Insa TpancdopMaTopoB, MpeaHA3HAYCHHBIX IS KCIIOPTA, TAPAHTUHHBIN CPOK IKCIUTyaTaI[Hd
YCTaHABIIMBAIOT B COOTBETCTBUM C TPEOOBAHUSAMHU, MPUHATHIMU B CTPaHE-U3TOTOBUTEIIC.

MNPUJIOXKEHHUE A
(obs3amenvroe)

Ilepeyens cipaBOYHBIX AAHHBIX, IPHBOANMBIX B HH()OPMAHOHHBIX
MaTepHAaJIax NpeANpPUsI THA-U3TOTOBUTEJIS

B wnH}popManmoHHBIX Martepuanax MpEANpPUSTUS-U3TOTOBHUTENS CIEAYyeT YKa3blBaTh CIEAYIOIINE
CIpaBOYHBIE JIAHHBIE!

a) JIOMyCTHMBbIE BTOPHUYHBIC HATPY3KH JUIS Pa3lIMYHBIX KIACCOB TOYHOCTH, €CIIM Takoe TpeOoBaHHUE
MIPEyCMOTPEHO B CTaHJapTe Ha TpaHC(HOPMATOp KOHKPETHOTO TUIIA;

0) KOHCTPYKTHBHBIC JaHHbBIC. HOMHHAIBHOE YHCIO AMIIEPBUTKOB, CPEIHION JJIMHY MAarHUTHOTO
IYTH ¥ CEYEHHEe MarHUTONPOBOAA, CONMPOTHUBJIEHHE BTOPUIHON OOMOTKH IMOCTOSIHHOMY TOKY, pacueTHOE
3HAUEHHE WHJYKTHBHOTO COMPOTUBIICHHS BTOPUYHBIX OOMOTOK (0€3 ydera BIUSIHHS BHEIIHHX
MarHHUTHBIX TIOJIEH);

B) THUIOBBIC KPHBBbIE HAMATHMYMBAHUS MATHHTONMPOBOJOB BTOPUYHBIX OOMOTOK MJIs 3AIlHTHI,
CHATBIC NPU NPAKTHYCCKA CHHYCOUAATHLHOM HAMPSDKEHUH (3aBUCHMOCTh MaKCHMABHOW MHIYKIIUH OT
JICHCTBYFOLIETO 3HAYCHHS HATIPSHKEHHOCTH MATHUTHOTO MOJIS);

r) KpUBBIE INPEACTBHON KPATHOCTH BTOPUYHBIX OOMOTOK IS 3alluThl Uil KpPaTHOCTEH, He

MIPEBBIMIAIOMINX TOKA AWHAMUYECKOH CTOMKOCTH, JIEJIEHHOrO Ha 1,8%/2 u s BTOPUYHBIX Harpy30K —
25 % nomuHanpHOrO 3HaueHus (Ho He Menee 10 BXA) u Boime.
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Jns TpaHchOpMAaTOPOB ¢ HECHMMETPHYHBIM PACIIONOKECHHEM TEPBUYHON U BTOPUYHONW OOMOTOK
JIATIa30H HATPY30K HIKE HOMHUHAIIBHONH MOXET OTJIMYAThCS OT YKa3aHHOTO;
1) KOHCTPYKTHBHBIE OCOOCHHOCTH TPaHC(HOPMATOPOB.

[Mpnmewanne — JlaHHBIE TepedYHCIeHUWH 6 — e TPUBOAAT JUIT TPaHC(HOPMATOPOB HAa HOMHHAIBHEIE
HanpsokeHus 6 kB ¥ Bbllie (C yKka3aHHeM 3HaYCHUH MX BO3MOKHBIX OTKIIOHCHHIH).
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NPUJIOKEHUE b
(ob6s3amenvroe)

Jomyckaemas 00J1aCTh IOrPelIHOCTEH 1151 TPaHC(HOPMATOPOB
Pa3JMYHBIX KJACCOB TOYHOCTH

Tabnmna b.1
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KiroueBble croBa: 3JeKTpOMarHUTHBIE TpaHc(oOpMaTopbl
0€301MacHOCTb, IPHEMKA, TPAHCIIOPTUPOBAHUE, XPAHEHHUE

TOKa, TCXHUYCCKUC TpeGOBaHI/IH,
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