I'OCT P 51559-2000
YK 621.314.222.62.025.3:006.354 I'pymma E64

T'OCYJAPCTBEHHBII CTAHJIAPT POCCUICKOI ®EJIEPALIN

TPAHC®OPMATOPBI CHJIOBBIE MACJISAHBIE
KJIACCOB HAIIPSIZKEHUMSA 110 M1 220 xB
N ABTOTPAHC®OPMATOPBI HAITPSI’)KEHUEM 27,5 kB
JJIA QJIEKTPUYECKUX KEJIE3HBIX TOPOI' HIEPEMEHHOI'O TOKA

OO0nme TexHMYeCKUE yCJIOBHS

General-purpose oil-immersed power transformers of 110 and 220 kV
and autotransformers of 27,5 kV for electric a.c. railways.
General specifications

OKC 29.180

OKII 34 1144
34 1154
34 1164

Jlama ssedenus 2001—01—01

IIpenucioBne

1 PABPABOTAH BcepoccuiickuM HayqHO-HUCCIIEAO0BATEIbCKAM HHCTUTYTOM JKEJIE3HOAOPOKHOTO
tpancnopra (BHUVIKT) Mununcrepcrsa myreii coobuienns Poccuiickoii @enepanun

BHECEH MunucrtepctBoMm myteii coodmenuns: Poceuiickoit @enepanum

2 TIPMHAT Y BBEJEH B JIEVCTBUE Ilocranosnenuem occranmapra Poccun or 27 smpaps
2000 r. Ne 18-cr

3 CraHIapT COOTBETCTBYET MeXAyHapoaHoMy ctanaapty MOK 76-1 B yactn obummx TpeboBaHMil K
CHJIOBBIM TpaHc(hOopMaTopam

4 BBEJIEH BITEPBBIE

1 O6sracTs npuMeHeHUst

Hacrosmuii cranmapt pacnpocTpaHseTcsl Ha CHIOBBIC CTAI[IOHAPHBIE MaCIISTHBIE TPaHC()OPMATOPHI
kimaccoB HampsokeHus 110 m 220 kB w  aBrorpanHchopmaropsl Hampspkennem 27,5 kB,
IpeiHa3HaYCHHbIE ISl MUTAHWUS TATOBBIX CETEH 3JIEKTPHUYECKUX JKEJIE3HBIX JIOPOI IIEPEMEHHOI0 TOKa,
IEKTPUPUIIMPOBAHHBIX IO CHCTEMAaM TATOBOT'O AJIeKTpocHadkeHns 25 n 2X25 xB.

OOBEKTOM CTaHAAPTH3alMU  SBISIIOTCS  Tpex(asHble TpPexOoOMOTOUHBIE TpaHc(OPMATOPBl C
pPETYIUpOBaHUEM HANPSHKCHUS ToJ Harpyskoi momHocteio ot 16000 mo 40000 kB-A, Bximouas
TpaHc(opMaTopsl ¢ IMOBBIIICHHONH CTOMKOCTBIO K KOPOTKHM 3aMBIKAHHSM, JUIS CUCTEMBI TSATOBOTO
asekTpocHaOkeHnst 25 kB, omHOdasHble yHHMBepcalbHBIE JIByXOOMOTOYHBIE M TpPEeXOOMOTOYHBIC
Tparc(hopMaTOpPEl C PETYIMPOBAHUEM HATPSDKCHUS O] HArpy3koi mommHocThio oT 16000 mo 25000
KB-A s cucteM TAroBOro 3jeKTpocHaOkeHus 25 u 2X25 kB, omHOdasHble aBTOTpaHC)OpMATOPHI
montHocThio 0T 10000 o 16000 kB-A m1st cucTeMbl TATOBOr0 AlIeKTpocHa0)eHns 2X25 kB.

Crenmduka HCIONB30BaHUA TpaHC()OPMATOPOB M ABTOTPaHC(OPMATOPOB Ha IJIEKTPUUECKUX
KEJIE3HBIX JIOPOrax yKa3aHa B IPHIOKEHHHU A.



2 HopMaTHBHBIE CCHLIIKH

B HacrosimeM cTanmapTe UCIONIb30BaHbl CCBUIKH Ha CIIEIYIOIINE CTaHIapThI:

I'OCT 12.1.004—91 Cucrema crannapros Oe3onacHocTH Tpyaa. [loxapHas 6e3omacHocTs. OOmue
TpeOOBaHUS

I'OCT 12.2.007.0—75 Cucrema cranzapToB 0€30I1acHOCTH Tpy/a. M3aenus aeKTpoTeXHIIECKHE.
Oo6mue TpeboBaHU 06€30MaCHOCTH

I'OCT 12.2.007.2—75 Cucrema cranmaptoB Oe3omacHOCTH Tpyna. TpaHchOpMaTOphl CHIIOBBIE U
peakTopsbl anekTpudeckue. TpeboBanus 6e30MacHOCTH

I'OCT 12.2.024—87 Cucrema crannaproB 6e3onacHocts Tpyaa. Llym. Tpancdopmarops! cuiioBble
MacisiHble. HOpMBI 1 METO/IBI KOHTP OIS

I'OCT 1516.1—76 3nekrpoobopyaoBaHHE NEPEMEHHOrO TOKAa Ha HampsbkeHHe oT 3 10 5 kB.
TpeboBaHus K ANEKTPUIECKON TPOYHOCTH N3OILILIUN

I'OCT 7746—89 Tpancdopmatops! Toka. OOIIHE TEXHUYECKUE YCIOBHS

I'OCT 11677—=85 TpancdopmaTops! crioBble. OOIIME TEXHUUECKHE YCIIOBUS

I'OCT 11920—385 TpanchopMaTOphl CHIOBBIE MACIsIHbIE 00IIEro Ha3HAYEeHUs HANPsDKeHUEM 110 35
kB BrimrounTensHo. TexHUYECKHE yCIOBHA

I'OCT 12965—85 TpanchopMaTopsl CHIIOBBIE MacCisHbIE OOIIETO HA3HAYCHHS KJIACCOB
Hanpspkenust 110 n 150 kB. Texnuueckne ycinoBust

I'OCT 14209—85 TpancdhopMaTopsl CHIOBBIE MacisiHbIE OOIEro HasHa4deHUWs. JlomycTHUMble
Harpy3ku

T'OCT 14254—96 Crenenu 3amuTsl, obecrieunBaembie obonoukamu (Kox IP)

I'OCT 14255—69 Amnmapats! aekrpudeckne Ha Hampspkenune 1o 1000 B. OGomouku. CreneHu
3aIUTHI

I'OCT 15150—69 Mammasl, npuOOpbl M Apyrue TeXHWYecKue wu3nenus. Mcnomnenus st
pa3NMyYHBIX  KJIMMAaTHYECKMX paiioHoB. Kareropum, ycnoBHS OSKCIUTyaTalldd, XpaHEHUS W
TPaHCTIOPTHPOBAHUS B YACTH BO3JCHCTBHS KIIMMATHUECKUX (PAKTOPOB BHEIIHEN CpeJIbl

I'OCT 15543—70 Mznenust aieKkTpoTexHUUecKrne. VICTIONMHEHUS A pa3iuyHbIX KIMMaTHIECKHX
paiionoB. OOmmne TexHUYecKne TpeOOBaHKS B YACTH BO3IEHCTBHS KIMMaTHYECKUX (DaKTOPOB BHEITHEH
cpenbl

I'OCT 17412—72 W3penust 3NEKTPOTEXHWYECKWE JUI PAHOHOB C XOJOIHBIM KIMMAaTOM.
Texunueckue TpeOOBaHMS, IPHEMKA I METOJIBI HCIBITAHUN

I'OCT 17544—85 TpanchopMaTopsl CHIIOBBIE MacisHBIE OOIIETO Ha3HAYCHHS KJIACCOB
nHanpspkerus 220, 330, 500 u 700 kB. Texanueckue yciaoBus

I'OCT 20243—74 Tpancdopmarops! cuioBsle. MeTOIbl UCIBITAHUN HA CTOHKOCTH NMPH KOPOTKOM
3aMBIKaHUN

I'OCT 23216—78 Wznenus onekTporexHuueckue. OOmme TpeOOBaHMSA K  XpaHEHHIO,
TPaHCIIOPTHPOBAHUIO, BPEMEHHON MPOTHBOKOPPO3NOHHOH 3alIUTE U YITAKOBKE

I'OCT 24126—80 VYcrpoiicTBa perylIupoBaHUs HANPSDKEHHUS CHIIOBBIX TpPaHC(OPMATOPOB IO
Harpyskoi. OOIye TeXHUYECKHE YCIIOBHUS

3 Tunsbl, OCHOBHBIE TAPaMeTPHI U pa3Mepsbl

3.1 Twurbl, HOMHUHAJIBHBIE MOIIHOCTH, COYETAHMS HANpPSDKEHWH, CXEMBl W TPYIIIBl COCAMHEHHH
0OMOTOK TpaHC(OPMATOPOB U aBTOTPAHC(HOPMATOPOB JOIDKHBI COOTBETCTBOBATH YKa3aHHBIM B
Tabmunax 1—3.

VYcnoBHble 0003HauUeHWs1 TpaHCpoOpMaTopoB M aBToTpaHchopmaropo — mo I'OCT 11677 c
nobaBieHreM B OyKBEHHOH yacTn 00o3HaueHus OykBbl JK, ob6o3Havaromieii 001acTb UX NpUMEHEHHs Ha
IEKTPUUECKUX JKENIE3HBIX JOoporax, W OykBel Y — s TpaHcOpMaTOpOB C IIOBBIIICHHON
JMHAMHYECKOH CTOMKOCTBIO TTPH KOPOTKHUX 3aMBIKAHUSIX.

Tabnuma 1— TpexoOmoTounsle TpexdaszHbsle TpaHchOpMaTOPHI ¢ PEryIMpOBaHUEM HANPSDKCHUS
IOJ] HATPY3KOH

Tun TpancdopmatopoB | Kox OKII HomunanbsHoe 3HaueHHe YcnoBHOe 0003HaUeHNE
HanpspkeHus, KB, oOMoTkn CXEMBI U IPYIIIbI
BH CH HH coeIMHEHUsI 0OMOTOK
TJATHX-16000/110 34 1154 27,5 6,6 Yu/J/A-11-11
115 11,0
TATHXY-16000/110 34 1154 38,5 27,5 Vu/Yu/J1-0-11




TJTHXK-25000/110 341154 27,5 6,6 Yu//0-11-11
115 11,0
TJATHXY-25000/110 341154 38,5 27,5 Vu/Yu/JI-0-11
TJITHXK-40000/110 341164 27,5 6,6 Yu//0-11-11
115 11,0
TJATHXY-40000/110 341164 38,5 27,5 Vu/Vu/J1-0-11
TATHXX-16000/220 341154 27,5 6,6 Yu//0-11-11
230 11,0
TATHXY-16000/220 34 1154 38,5 27,5 Vu/Yu/J1-0-11
TATHXK-25000/220 341164 27,5 6,6 Yu//0-11-11
230 11,0
TATHXY-25000/220 34 1164 38,5 27,5 Vu/Yu/J1-0-11
TJITHXK-40000/220 341164 27,5 6,6 Yu//0-11-11
230 11,0
TATHXXY-40000/220 34 1164 38,5 27,5 Vu/Yu/I1-0-11

ITpumeyanne — TpaHcdopmaTopsl HanpshkeHHeM 6,6 KB M3roTaBIMBaKOT TOIBKO ISl CYIIECTBYIOIIHX CETEH.

Tabmuma 2

— Tpanchopmaropst

PEryJIMpOBAHUCM HAIIPSIKCHUA 110/ Harpy31<0171

OHHO(i)aSHI)IC Z[ByXO6MOT0'lHLI€ u TpeXO6MOTO‘~IHI>I€ C

Tun TpancdopmatopoB| Koxg OKII | HomunansHOe 3HaueHne HanpspkeHuH, kB, YcnosHoe
00OMOTKH o0o3HaueHne
BH CH HH CXEMBI U IPYIIIIbL
COEIMHEHUS
00MOTOK
OPTHK-10000/110 34 1144
OPTH>K-16000/110 34 1154 115 — 27,5-27,5 |1/1-1-0
OP/IHXX-25000/110 34 1154
OP/IH>K-10000/220 34 1144 1/1-1-0
OP/IH>K-16000/220 34 1154 230 — 27,5-27,5
OPJIH>K-25000/220 34 1164
OPOTHX-16000/110 34 1154 115 38,5 27,5-27,5 |1/1/1-1-0-0
OPOTHX-25000/110 34 1154 27,5—275 11,0
OP/ZITHX-16000/220 34 1154 230 38,5 27,5-27,5 |1/1/1-1-0-0
OPITHXK-25000/220 34 1164 27,5-27,5 11,0

Tabnuma 3 — ABToTpaHcopMaTOps! 0AHO(A3HBIE IBYXOOMOTOUYHBIE

Tum Kox OKII HomunaneHOe 3HaYeHNE VcnoBHoe 0003HaUeHE
aBTOTPaHC(HOPMATOPOB HaTpsDKCHUS, KB, 00MOTKH CXEMBI U TPYIIIIbI
BH HH COCAMHEHUS 0OMOTOK
AOMDK-10000/27x2 34 1144 27,5x2 27,5 1 aBTO
AOM?XK-16000/27x2 34 1144

3.2 Tpexobmorounsle TpexdasHple H oxHO(a3HBIE TpaHCPOPMATOPHI

HU3roTaBJInuBAOT C

COOTHOULIEHHEM HOMUHAJILHBIX MomHocTeit oomoTok BH-CH-HH — 100 %-100 %-100 %.
Jlomyckaercss M3rOTOBJICHHE TPaHC(HOPMATOPOB CO CHWKEHHOM MOIIHOCTBIO OOMOTOK KJIACCOB
Hanpspkenuit 35 u 10 (6) kB o 50 % wmm 33 % oT HOMHUHAIBHOM.
3.3 Tlorepn x00OCTOr0 X0/a M KOPOTKOTO 3aMbIKaHHsI, TOK XOJIOCTOTO XOJa TPaHC(OpMaTOpOB U
aBTOTpaHC(OPMATOPOB JOJDKHBI COOTBETCTBOBATH yKa3aHHBIM B Tabmuumax 4 — 7. IlpenenbHble
oTkioHeHus napamerpos — o 'OCT 11677.




Tabnuma 4 — TpexoOMoTOuHBIE Tpexda3Hble TPaHCHOPMATOPHI C PETYINPOBAHNEM HATPSDKCHUS
OJ] HATPY3KOH

Tun TpanchopmaTopoB

Ilorepu, kBt

XOJIOCTOro xoaa

KOPOTKOI'O 3aMbIKaHU

Toxk xomocroro Xozaa, %

TJITHXK-6000/110 21,0 100 0,80
TJATHXXY-16000/110* — — —
TJATHXX-25000/110 28,5 140 0,70
TJATHXXY-25000/110* — — —
TATHXK-40000/110 39,0 200 0,60
TATHXY-40000/110 36,0 220 0,60
TIATHX-16000/220* — — —
TATHXVY-16000/220* — — —
TATHX-25000/220 45,0 130 0,90
TIATHXY-25000/220* — — —
TJITHXK-40000/220 54,0 220 0,55

TJATHXXY-40000/220*

* 3HaueHNs MapaMeTpoB TPAHC(HOPMATOPA YCTAHABIMBAIOT 110 Pe3yIbTaTaM IPHEMOYHBIX HCTIBITaHUH.

ITpuMeyanne — YKka3aHHbIC 3HAYCHHMS TAPaMETPOB OTHOCATCS K mape oomoTok BH-27,5 kB.

Tabmuna 5 — Tpanchopmatops! oxHO]A3HEIE IBYXOOMOTOYHBIC

Tun TpanchopmaTopoB

Ilorepu, kBt

Toxk xomocroro Xozaa, %

XOJIOCTOro xoaa

KOPOTKOI'O 3aMbIKaHU

OPJTHK-10000/110*

OPJTH>K-16000/110 27 84 0,5
OPJTHXK-25000/110* — — —
OPJTHK-10000/220* — — —
OP/IHK-16000/220 29 95 0,6

OPJIHXK-25000/220*

* 3HaueHNs MapaMeTpoB TPaHCHOPMATOPOB YCTAHABIMBAIOT II0 PE3yNIHTaTaM MPUEMOYHBIX MCIIBITAHHI.

Tabmuna 6 — Tpanchopmatops! oHO]A3HEIE TPEXOOMOTOYHBIC

Tun TpancdopmaTopoB

Ilorepu, kBt

Toxk xomocroro Xozaa, %

XOJIOCTOro xoaa

KOPOTKOI'O 3aMbIKaHU

OPITHXK-16000/110*

OPITHXK-25000/110 26,0 135 0,5
OPITHXK-16000/220* — — —
OP/ITHX-25000/220 29,0 130 0,6

* 3HaueHNs MapaMeTpoB TPAHC(HOPMATOPA YCTAHABIMBAIOT 110 PE3yIbTaTaM IPHEMOYHBIX HCTIBITaHUH.

ITpuMeyanne — Yka3aHHbIC 3HAYCHMS IAPAMETPOB OTHOCAT K nape oomorok BH-27,5 kB.

Tabnuma 7— AtorpanchopmaTopsl oqHO(A3HBIE IBYXOOMOTOYHBIE

Twum aBTOTpaHc(opmMaTopoB

Ilorepu, kBt

Tok xomocroro Xozaa, %

XO0JIOCTOro xoaa

KOPOTKOI'O 3aMbIKaHU

AOMK-10000/27x2

6,5

26

0,5

AOM?K-16000/27x2

9,0

33,5

0,35

3.4 HampsokeHuss KOPOTKOTO 3aMbIKaHHsS TpaHC(OPMaTOpoOB W aBTOTpaHC(HOPMATOPOB Ha
HOMHMHAJIBHOH CTYIICHU PETYJIMPOBAHUS JIOJDKHBI COOTBETCTBOBAThH YKa3aHHBIM B Tabimmax 8—11.
HampspkeHnst KOpOTKOrO 3aMBIKaHWSI Ha KpalHHUX OTBETBICHMSIX OOMOTOK TpaHC(HOPMAaTOpOB C

PEryjinpoOBaHUCM

HaIPS’KCHUA

MOJ Harpy3KoH,

OTHCCCHHBIC K

HOMHHAJILHOM  MOIIHOCTH

TpaHcdopmaTopa 1 HalpsHDKEHUSAM KpaHUX OTBETBJICHHH, IPUBEICHBI B IPUIIOKEHNH b.
[TpenenbHbIE OTKIOHEHUS HAPSDKEHUH KOPOTKOTo 3ambikanus — 1o I'OCT 11677.




Tabnuma 8 — Tpanchopmaropsl TpexdaszHble TPEXOOMOTOUHBIE

Tumn Tparchopmaropos | HomuHanbHOE 3HaYCHUE HATIPSHKEHNS, | HampskeHne KOPOTKOTO 3aMBIKaHHS,
kB, oOMoTKH %, maper 00MOTOK
BH CH HH BH-CH | BH-HH | CH-HH
TATHXX-16000/110 27,5 6,6 10,5 17,5 6,5
TJTHX-25000/110 115 11,0
TJITHXK-40000/110 38,5 27,5 17,5 10,5 6,5
TATHXXY-16000/110 27,5 6,6 17,5 10,5 6,5
TATHXXY-25000/110 115 11,0
TJTHXXY-40000/110 38,5 27,5 10,5 17,5 6,5
TJTHXK-16000/220 27,5 6,6 12,5 20,0 6,5
230 11,0
TATHXK-25000/220 38,5 27,5 20,0 12,5 6,5
27,5 6,6 12,5 22,0 9,5
TJITHXK-40000/220 230 11,0
38,5 27,5 22,0 12,5 9,5
TATHXXY-16000/220* 27,5 6,6
TATHXY-25000/220* 230 11,0 — — —
TJATHXY-40000/220* 38,5 27,5

* 3HaueHNs MapaMeTpoB TPAHC(HOPMATOPA YCTAHABIMBAIOT 110 PE3yIbTaTaM IPHEMOYHbBIX HCTIBITaHUH.

IMpumeuanne — HampspkeHus: KOPOTKOTO 3aMBIKAHUS ISl BCEX Tap 0OMOTOK, Kpome ocHoBHOI (BH-27,5 kB),
SIBISTIOTCSI PEKOMEHTyeMbIMHU.

Tabmmna 9 — Tpanchopmarops! oHO]A3HEIE IBYXOOMOTOYHBIE

Tumn TparchopmaropoB |HomMuHaTbHOE 3HAUCHHE HAaNpsbKeHNs, | HanpshkeHne KOPOTKOTO 3aMBIKAHMUS,
kB, oOMoTKH %, mapsr 00MOTOK

BH HH1 HH2 BH - HH1 | BH - HH2 | HH1 - HH2
OPIH>K-10000/110
OPJIH>K-25000/110 115 27,5 27,5 11,0 11,0 15,0*
OPJIH>K-40000/110
OPJIH>K-10000/220
OPIH>K-16000/220 230 27,5 27,5 11,5 11,5 24,0*
OPIHXX-25000/220

* HampspkeHHe KOPOTKOro 3amblkaHus napsl ooMoTrok HH1 — HH2 oTHeceHO K MOIIHOCTH TpaHchopMaTopa,
PpaBHOH OJOBUHE HOMHHAJIBHOM.

Tabnuma 10 — Tpancdopmarops! oxHOba3HbIE TPEXOOMOTOUHBIE

Tum TparchopmaropoB | HomuHansHOE 3HAYCHUE HATIPsDKCHUS, | HanpshkeHre KOPOTKOTO 3aMBIKAHMUS,
kB, oOMoTKH %, maper 00MOTOK
BH CH HH BH-CH BH-HH | CH-HH
27,5 6,6
OPATHXX-16000/110* 115 11,0 — — —
38,5 27,5
27,5 6,6 9,6 17,0 6,0
OPATHXK-25000/110 115 11,0
38,5 27,5 17,0 9,6 6,0
27,5 6,6 — — —
OPATHXX-16000/220* 230 11,0
38,5 27,5
27,5 6,6 13,2 20,7 6,5
OPJITH2K-25000/220 230 11,0
38,5 27,5 20,7 13,2 6,5

* 3HaueHns MapaMeTpoB TPaHC(HOPMATOPA YCTAHABIMBAIOT 110 Pe3yIbTaTaM IPHEMOYHBIX HCTIBITaHUH.




IMpumeuanne — HarmpsukeHns: KOPOTKOTO 3aMBIKaHUsL TSl BCeX map 0OMOTOK, kpome ocHoBHo# (BH-27,5 kB),
SIBISTIOTCSI PEKOMEHTyeMbIMU.

Tabnumna 11 — AsrorpanchopmaTopsl oHO(a3HbIE ABYXOOMOTOYHBIE

Tun HomunaneHoe 3HaueHue HanpsbkeHus, kB, Hanpspkenrne KopoTkoro
aBTOTpPaHC(HOPMATOPOB 0OMOTKH 3aMbIKaHus, %
BH HH
AOM?XK-10000/27x2 27,5x2 27,5 2,0
AOM?XK-16000/27x2

3.5 Paccrosaus mexnay ocsmu BBogoB BH, CH wu HH, rabapurtHple pa3Mmepel H Bec
TpaHc(opMaTOpOB YCTaHABIMBAIOTCS IPEIIPHUITHEM-H3TOTOBUTENEM U YKA3bIBAIOTCS B TEXHHMUYECKOH
1 9KCIUTyaTallMOHHOM JOKYMEHTAllMM HAa KOHKPETHBIE TUIIBI TPAHC(HOPMATOPOB.

3.6 TpancdopmaTopsl n aBTOTpaHC(HOPMATOPHI JOJDKHBI OBITH CHAOXXEHBI YCTPOMCTBAMHU IS
MIepeKaTKU B IPOIOIBHOM U TTOTIEPEYHOM HAIPaBJICHUH C KaTKaMu ¢ pedopIoH.

[Iupuna komen yIs mepeMelieHuss TpaHc(opMaTopoB M aBTOTPAHC(HOPMATOPOB B MPOAOIHEHOM
HampaBJieHHH NobkHA ObITh 1520 MM, B monepeanom — 1520 wmm 2000 m.

4 Texunyeckue TPeGOBAHMS

4.1 Tpanchopmaropsl u aBTOTpaHC(HOPMATOPHI ODKHBI HM3TOTOBIISTBCS B COOTBETCTBHHM C
TpeboBaHusMHu Hacrosmiero cranmapra, ['OCT 11677, TOCT 12965, TOCT 17544, a rtakxe mo
TEXHUYECKHM 3a/laHHsIM M paboYNM 4epTeskaM, yTBEP)KACHHBIM B YCTAHOBICHHOM IOPSIKE.

4.2 Tpanchopmaropsl u aBTOTpaHC(HOPMATOPHI JIOJDKHBI  M3TOTOBIATHCS — KIMMATHYECKUX
ucrionHennit Y, YXJI wim XJI mo TOCT 15150, 'OCT 15543 u TOCT 17412 no 3aka3y noTpeOuTes.

4.3 TpeOoBanMs K  DJIEKTPUYECKOH  NPOYHOCTH  M3OIALMH  TpaHCPOpPMATOPOB U
aBToTpancgopmatopos -nio OCT 1561.1.

Jli1st 0OMOTOK TpaHC(OPMATOPOB U aBTOTPAHCHOPMATOPOB C HOMUHAIBHBIM HarpshkeHneM 27,5 kB
UCTIBITaTENIbHOE HANPSDKEHNE BHYTPEHHEH ¥ BHEIIHEH M30JISIIHN:

- OTHOMUHYTHOE JCHCTBYIOIICE HANIPSDKCHUE MPOMBIIUTIeHHON 9acToThl 50 I'm — 70 kB;

- IMIYJIbCHOE — aMIUTUTY/a IToJHOro uMirynbea — 170 kB, ammnTyna cpesaHHOro nuMITyianca —
195 kB.

4.4 Pe:kumbl padoTbl TpaHcdOpMaTOPOB U aBTOTPaHchOpMATOPOB

4.4.1 Harpy3ounas criocoonocts — 1o 'OCT 142009.

4.4.2 Tpanchopmaropsl ¢ cHUCTeMOH oxyaxiaeHuss J[ mpH OTKIIOUYEHMH 3JIEKTpOJABUraTenen
BEHTWJIITOPOB JIOMYCKAIOT Harpy3Kky He MeHee 50 % HOMHHAIBEHON MOLTHOCTH TpaHchopmaropa.

4.4.3 Pexxum pabotsl HeliTpanm ooMotok BH Tpanchopmaropo xinacca Hampsokenust 110 kB — no
I'OCT 12965, xnacca nanpspkerns 220 kB — o TOCT 17544.

4.5 CTOHKOCTh PH KOPOTKOM 3aMbIKAHHH

4.5.1 TpeboBaHust K CTOWKOCTH IIPHU KOPOTKHMX 3aMbIKaHHMAX TpaHchopmartopoB Tumos TJITHXK-
110, TATHX-220, OPIHXK-110, OPJH>K-220, OPITH>X-110, OPATHX-220 - mo I'OCT 11677.

4.5.2 Tpanchopmatoper tnna TATHXY-110 m TATHXY-220 nomxusl Bbiaepxkusats 100
KOpPOTKHUX 3aMBIKaHHH B TOJl Ha cTopoHe 27,5 KB mpu muTaHuy co CTOPOHBI BHICOKOTO HANPSDKEHUS Ha
mo0om orserBieHnu PITH, B TOM uncie Tpy KOPOTKHX 3aMBIKaHUS IPH MaKCUMaJIbHOW KPaTHOCTH I10
I'OCT 11677 nmns nyxoOmorouHoro pexuma, 20 KOpOTKHMX 3aMblKaHUK KpaTHOcThIO 0,7 OT
MaKCHMAaJIbHOH, OCTaJIbHBIE — IIPU MX 3HaueHusX 10 0,5 oT MakcuMasbHOIA.

4.6 IlepexaoueHue 0TBETBJIEHMIT

4.6.1 Tpexdaszubie TpaHchopmaTopsl kiaccoB HampspkeHus 110 u 220 xB momkHB HMETh
YCTpOICTBa peryMpoBaHus HanpsbKeHus o Harpyskoi (PITH) B HyneBoit Touke OOMOTKH BBICILIETO
HaIPsDKEHUSL.

4.6.2 Opnodasnsle TpaHcopmaTopsl KiaccoB HampspkeHuss 110 m 220 kB pomxHBIl nMmeTsh
ycrpotictea PITH B oomotke 27,5 kB.

4.6.3 YcrpotictBa PITH Tpexdasnsix n ogqHodasHbix TpancdopmaropoB nzrorasiusatot mo 'OCT
24126.

Jlnara3oH 1 4MCIIo CTyNIeHEH perynupoBaHus TpeX(a3HbIX TpaHCHOpMaTOPOB:

110 kB — + 6 %, * 9 crymeneii;

220 kB — % 12 %, + 12 cTymeHeii.

JlnamasoH ¥ 4UCIO CTYNEHEH peryinpoBaHus OJHO(A3HBIX TPaHCHOPMATOPOB B KaXKIAOW CEKIMH




obmorku 27,5 kB + 16 %, *+ 8 cTymeneii.

4.6.4 O6MoTKH KIlacca HampspkeHus 35 KB Tpexdas3HpIx u oqHO(pAa3HBIX TPaHCPOPMATOPOB, KPOME
tpancdopmaropos tuna TATHXXY, nomkHsl MMeTh yCTPOHCTBA VIS MIEPEKIIIOYEHUS HAIIPsHKCHUS 0e3
Bo30yxaenus (I1BB) B npenenax +(2x2,5) %.

Homunanensle Hanpspkenust orBerBieHuit [IBB, crymenn peryaupoBaHMs NpH XOJIOCTOM XOJzE
JIOJDKHBI COOTBETCTBOBATH 3HAYECHHSIM, YKa3aHHBIM B ITPHIIOKeHMsIX B u I

4.6.5 ABTOTpaHC(HOPMATOPHI BHITOIHSIOTCS C 00MOTKaMH 0€3 peryimpoBaHus HAIPsDKEHHS.

4.7 TpancdopmaTopsl Toka

4.7.1 TpanchopmaTopsl W aBTOTpaHC(HOPMATOPHI JOKHBI OBITH CHA0XXEHBI BCTPOCHHBIMHU
tpancdopmaropamu Toka cornacHo 'OCT 11677 nu I'OCT 7746. Koadduimentsr tpanchopmannu
TpaHcdopMaTopoB TOKa yKa3aHbl B IPHIIOKEHNH /1.

4.7.2 Ha nuneidinbix BBogax obOmorok BH, CH u melitpamu TpexdasHbix TpanchopMaTopoB
YCTaHaBIMBAIOT 110 JBa TpaHC(hOpMaTopa TOKa, OJWH M3 KOTOPBIX Kiacca TouHocTd He 6omnee 0,5.

IMpu mobom uncronHeHnH TpaHchOpMaTOopa Ha BBOJAX HampsbkeHueM 27,5 kB OWKHBI OBITH
YCTaHOBJICHEI 110 JBa TpaHc(hOopMaTopa TOKa, OJMH M3 KOTOPBIX Kiacca ToyHoCTH He Oomnee 0,5.

4.7.3 Ha xpeiniky TpaHcopMaTopa JIOJDKHBI OBITh BBIBEJICHBI BCE OTBETBICHHS TPaHC()OPMATOPOB
Toka. B KOpoOKy ¢ 3aKMMaMu JOJDKHBI OBITH BBIBEJCHBI 110 J(BA OTBETBJICHUS OT BCEX
TpaHc(opMaTopoB TOKA.

4.8 Apmarypa aJsl 3aJJMBKH, 0T00pa npoobl, c1uBa 1 GUIbTpaluy Macjaa

4.8.1 Kaxnprii tpancdopmarop u aBroTpaHcopMaTrop JODKEH OBITh CHAOXKEH apMaTypod st
3aJIMBKH, OTOOpa IpoOBI, CiIvMBa, (HUIBTPALUM, M3MEpeHus Temrieparypsl macna no 'OCT 11677,
tpancdopmarops! kiacca Hanpspkenust 110 kB — o T'OCT 12965; knacca Hanpspkerust 220 kB — 1o
I'OCT 17544, arorpanchopmaropst — no FOCT 11920.

4.9 PacnoJioskeHHe OCHOBHBIX 3JIEMEHTOB apMaTypsl TpaHc¢opMaTopoB

4.9.1 PacnonokeHHE OCHOBHBIX OJJIEMEHTOB apMaTrypbl il TpaHC(OpMaToOpoB KIJIACCOB
HaNpsDKEHNUS

110 xB - no 'OCT 12965;

220 xB - no 'OCT 17544;

Juts aBroTpancgopmaropoB — no 'OCT 11920.

4.9.2 1lIxka¢ aBTOMATHYECKOTO YIPABICHUS CHCTEMOH OXJIAXKICHUS JTOJDKEH OBITh, KaK MPaBHIIO,
ycraHoBIIeH Ha Oake TpaHcdopmaTopa. JlomyckaeTcs ycTaHOBKa IIKada aBTOMAaTHYECKOTO yIIPaBIICHUS
CHCTEMOH OXJIQXKICHHS Ha OTAEIEHOM (yHIaMEHTe.

4.10 KoMmnieKTHOCTH

4.10.1 KommueKTHOCTh TpaHC(OPMATOPOB U IpHiIaraeMas TEXHHYECKas JOKyMEHTauuss — IO
I'OCT 11677, TOCT 11920, 'OCT 12965 u 'OCT 17544.

4.11 TpeGoBaHuSI HAAEKHOCTH

Jl1st criToBBIX TpaHC(OPMATOPOB YCTAHABIMBAIOT CJIEIYIOIINE ITOKA3aTeNId HAAeKHOCTH

yCTaHOBIICHHAs Oe30TKa3Has HapaboTka — He MeHee 25000 u;

BEpOATHOCTH Oe30TKa3HOl pabotsl 3a HapaboTky 8800 u — He menee 0,995;

CPOK CITy>KOBI JI0 IEPBOT0 KaMTAJIEHOrO peMOHTa — HEe MeHee 12 jer;

TIOJTHBIN CPOK CIIYOBI — HE MeHee 25 JIeT.

5 TpeGoBanust 6e30macHOCTH

5.1 TpeGoBanust 6€30MaCHOCTH, B TOM YHCIIE ITOKapHOH 0€30I1acCHOCTH, HOJDKHBI COOTBETCTBOBATH
I'OCT 12.2.007.0, TOCT 12.2.007.2 u T'OCT 12.1.004. IIxadpl aBTOMAaTHYECKOTO YIPABICHHS
CHCTEMOM OXJIAXKICHUS TpaHC(HOPMATOPOB JTOIDKHBI UMETh cTenens 3amuTsl o OCT 14255,

5.2 O60104YKa MPUBOJHOTO MEXaHU3Ma IEPEKITIOYAIONIETO YCTPOUCTBA TPaHC(HOPMATOPOB JOJIKHA
nmets crereHb 3ammTsl 1o [OCT 14254,

Ha wacti mepexiouaromero ycTrpoiicTBa, MOTpyKeHHBIE B TpaHC()OPMATOPHOE Macilo, CTEIICHb
3aIIUTH HE YCTaHABIIMBAETCS.

5.3 Ha xopmyce KOpOOKM BBIBOZOB TpaHC(OpPMATOPOB TOKA JIOJDKHBI OBITH HAHECECHBI
NpefynpeauTeNbHbple 3HakW | Haamuch: «Buaumanwme! OmnacHo! Ha pasomkrHyTOoH 00MOTKE
HaIPsDKCHUE».

5.4 TpancthopmaTopbl JOIKHBI OBITH CHaOXKEHBI KOPOOKOW 3a)KMMOB, MPOBOJIKOWH OT YCTpOMCTB
3alIUTHl, CHUTHANIM3AlMM ¥ BCTPOCHHBIX TPAaHC(OPMATOPOB TOKAa JO KOPOOKHM 3aXHMOB H
CHEeLUMAIbHBIMU  32)KMMaMH{,  [O3BOJSIIONIMMH  3aMbIKaThb ~ HaKOPOTKO  BTOpWYHBIC  LENH
TpaHc(opMaTopoB TOKA.

5.5 Kpanbl, BeHTWIIH, 3a/BIKKH, IPOOKH JOJDKHBI pacrojaraTtbCsi B yHOOHOM Ul YHpaBIICHUS
Mecte. KpaHbpl HOBOPOTHOTO THIA JAOJDKHBI IMETh METKH, YKa3bIBAIOIINE MOJIOKEHNE 3aCTIOHKH KpaHa.



5.6 KoHcTpykius TpaHchopMaTOpOB JODKHA MPEIyCMaTpUBATh MEPhI, YMEHBIIAIOIINAE OMaCHOCTh
BO3HUKHOBEHUS IIOXKapa MpH aBapud TpaHCcPopMaTopa IyTeM HANPABICHUS BBIXJIONA Maciia W3
MIPEIOXPAHUTENEHON TPYOBI WIN MPEAOXPAHUTEIFHOTO KIallaHa B CTOPOHY OT TOKOBEAYIIHMX YacTeH,
mKagoB, YIPABICHUS U KOHCTPYKIINH.

5.7 Ykazarenu ypoBHs Maciia, Ta30BbIC pelle, KpaH I MPOoObl Macia U APYrue MpUOOpPHI JOIKHBI
OBITh PACIIONOKCHBI TAKIM 00pa30M, 4TOOBI OBLTH 00CCIICUCHEI YIOOHBIC M OC30MACHBIC YCIOBHUS TS
JIOCTYTIa K HUM W HaOJIOJICHUS 32 HUMU 0€3 CHATHS HaIPSHKCHUS.

5.8 KoHCTpykmusi CTallMOHAPHBIX JICCTHHUI[ IS TPaHCHOPMATOPOB JODKHA TPEIyCMAaTPHBATH
BO3MOXKHOCTh ~ YCTAaHOBKHM 3JICMEHTOB OJIOKHPOBKH, HCKIIOYAIONINX BO3MOXKHOCTh TIOABEMA
AKCIUTYaTaI[MOHHOTO TIEPCOHANIa Ha TPAHCPOPMATOPHI, HAXOSAIINECS ITO]T HAIIPSHKCHUEM.

5.9 lomycTiMble ypoBHHM 3BYKa ITpH pabore TpaHcdopmaTopa u aBToTpanchopmartopa — o ['OCT
12.2.024.

6 IIpaBuia npueMKu

6.1 Tpancdopmaropsr tTumoB TATHXK, TATHXY, OPAHX, OPATHIXK, aBToTpaHChOpMATOpHI
tuma AOMX monBepraloT npueMo-caTOYHbIM, NPHEMOYHBIM M TEPHOJUYECKHM HCIBITAaHUSM IO
I'OCT 11677.

6.2 [IpremouHble UCTIBITaHKS BCEX TPaHC(HOpMATOPOB M aBTOTPAHCHOPMATOPOB JTOJDKHBI BKITIOYATh
WCTIBITAHUS Ha CTOMKOCTB ITPU KOPOTKOM 3aMbIKaHHH.

6.3 Ilporpamma npueMOYHbBIX wHcHbITaHU TpaHchopmaropoB tunma TATHXKY nomxna ObITh
corjacoBaHa ¢ IMOTpeOHTEIeM M OpraHu3aliel, NpoBOIIIECH UCIIBITAHMUS, Y BKIIOYATh MCHBITAHUSI Ha
CTOMKOCTB IIPH KOPOTKOM HCITBITAHUH.

7 MeToabl HCIIBITAHUI

7.1 Meronp! uctisiTannii TpanchopmaTopos u aBToTpanchopmaropoB — no 'OCT 11677 u TOCT
20243.

7.2 VcibITaHus Ha CTOMKOCTh K KOPOTKAM 3aMBIKAHHSIM M TOJMYKAaM HArpy3Ku TpaHc(hopMaTopoB
tuna TATHXY crnexyer mpoBOIUTh IO METOIMKE, COrTIAaCOBAHHOM C M3TOTOBUTEIEM, TOTPEOUTEIEM U
OpraHu3aIucH, IPOBOISIICH HCIIBITAHNUS.

8 MapKkupoBKa, yIakoBKa, TPAHCIIOPTUPOBAHNE H XpaHEHHE

8.1 MapkupoBKa, yIIakoBKa, TPaHCIIOPTUPOBaHWE W XpaHeHue TpaHcdopmartopoB — 1o ['OCT
11677, TOCT 23216.

9 'apaHTHH U3rOTOBUTEJISI

9.1 MsroroBuTenb MODKEH TapaHTHPOBAaTh COOTBETCTBHE TpaHC(HOPMATOPOB TpPeOOBAHUIM
HACTOSIIIETO CTaHJapTa NpH COOMIOACHUM IMOTpEOUTEIeM YCIOBHH HPUMEHEHWs, SKCIUTyaTalluu U
XpaHEHUs, YCTAaHOBJICHHBIX CTAHIAAPTOM.

9.2 I'apaHTHifHBIN CPOK Ha TpaHC(HOPMATOPHI U aBTOTpaHCHOPMATOPHI — 3 TOJA.

lapaHTHHHBIA CPOK HMCYHCIAIOT CO JHS BBOJA TpaHC(HOPMATOPOB M aBTOTpaHC(OpMATOpOB B
SKCIUTYaTalMio, HO He Mo3aHee 6 Mec il NeHCTBYIONINX NPEINpHATHH mim 9 Mec Ul CTPOSIIMXCS
HIPENPUSITHN.



TIPUJIO’KEHUE A
(cnpasounoe)

Crnenuduka ucnojib30BaHus TpaHcHOPMATOPOB U aBTOTpaHcGOpMaTOpPOB
HA YICKTPHYECKHUX 7KeJIC3HBIX 10POrax MepeMEeHHOr0 TOKa

Tpexdazusie TpexoOMoTOUHBIE TpaHCHOPMATOPHI B cucteMe 25 KB rnepeMeHHOro Toka ciryKat Juis
OJTHOBPEMEHHOT'O ITUTAHMS TATOBOW HArpy3KH, HOMHHAJILHOE HANpsHKEHUE KOTOPOH HECTaHIapTHO —
275 kB, wu gpyrux mnortpebureneii  (KEIC3HOMOPOXKHBIX  HETATOBBIX,  HPOMBIIUICHHBIX,
CeNBCKOXO3SIMCTBEHHBIX | T.11.) 0T 06MoTKH 35 KB (10 kB). OnHodasHsie TAroBbie HATPY3KH MMOTYUAIOT
OHUTaHUE OT ABYX (a3 0OMOTKH TpaHCc(hOpMaTopa, COeIMHEHHOMN B TpeyroibHuK (prucyHOK A.1). Tperbs
(a3za ooMoTKHU (00b14HO (a3a C) coenuHsIeTCs C PEIbCAMH.

OpnnodaszHble TpaHCHOPMATOPHI SBIAIOTCS YHUBEPCAIBHBIMA U MOTYT OBITH HCIOJIB30BaHBI KaK B
cucreme 25 kB, Ttak u B cucreme 2X25 xkB. B cucreme 25 kB BropuuHble 0OMOTKH OfHO(MA3HBIX
TpaHcOpMaTOpOB C HOMUHAJIBHBIM HanpspkenueMm 27,5 kB coemumsioTcs mapajienbHO (PHCYHOK
A.2), Hauana 0OMOTOK MPUCOEIHMHSIOT K KOHTAKTHOM CETH, KOHIBI — K penbcaM. B cucreme 2x25 kB
o0MoTkH ¢ HampspkerueM 27,5 kB coemumstoT mociemoBarelibHO (pPUCYHOK A.3), HAYano OAHOM
00OMOTKH NPUCOEIUHSIOT K KOHTAKTHOW CETH, HayaJo BTOPOH OOMOTKM — K ITUTAIOIIEMY MPOBOLIY, a
00IIyl0 TOUYKYy OOMOTOK — K penbcaM. TakuM 00pa3oM, MeXay KOHTAKTHOM CEThI0 M PElbCaMU
HOMHHaJIbHOE HanpspkeHne 27,5 kB, a Mexx1y KOHTaKTHOH CEThIO U MUTAIOIINM TIPOBOAOM — 55 KB.

O6motku 35 kB (10 kB) TpexoOMOTO4HBIX 0HO(A3HBIX TPAHC(HOPMATOPOB B PACIIPEACTUTEIHHOM
yerpoiictee 35 kB (10 kB) coeiMHAIOT B TPEYTONBHUK ISl IUTAHUSI HETATOBBIX TTOTPEOUTEICH.

ABTOoTpaHc(hOpMaTOphl, KOTOPhIE BKIIOYAIOT MEXy MUTAIOIIAM IPOBOJIOM MW KOHTAKTHOW CETBHIO
(pucynok A.4), cmyxar Uil CHWKeHHs Hanpsokenus 55 kB no mampsokenwms 27,5 kB mexmy
KOHTaKTHOM CEThIO U PEIIbCAMHU.

XapakTepHOi OCOOEHHOCTBIO pPAa0OTHI Tpex(asHbIX TPaHC(HOPMATOPOB, NHTAIONUX TITOBYIO
HarpysKy, SBJSIETCS HEPaBHOMEPHOCTb Harpy3ok (a3, BBI3BIBAIOIIAs HECUMMETPHIO HANpsOHKCHUH Ha
TpeTbeld oOMoTKe. TsroBast Harpy3ka SIBJISIETCS pE3KO HEPAaBHOMEPHOM HAarpy3Koi, B pe3ysibTaTe 4ero
TpaHcdopMaTopsl BO BpeMs SKCIUTyaTalliH NCIBITHIBAIOT HEOJHOKPATHBIE TOMYKH Toka. Kpome Toro, B
TSATOBOH CEeTH, OCOOEHHO Ha OOJIBIIMX CTAHIMSAX, Ha KOTOPBIX PACIIONOXKEHBI 3JEKTPOBO3HBIE JIEIIO,
HaOmogaercs OONbIIOE KOJNMYECTBO KOPOTKMX —3aMBIKaHWM, OCIOXKHSAIOUIMX AKCILTYaTalHio
TpaHc(opmMaTopoB 1 aBTOTPaHC(HOPMATOPOB.

CxeMBbl BK/IIOUYCHHA TPaHC(HOPMATOPOB U aBTOTpaHchopmaTopos
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TIPUJIO’KEHUE b
(cnpasounoe)

HanpszkeHns KOPOTKOI0 3aMBIKAHUS HA KPaHUX OTBETBJICHUSAX TPAHC(HOPMATOPOB C
peryJiMpoBaHUEM HANPSIKEHHS M0 HATPY3KOH, OTHECEHHbIe K HOMUHAIbHOW MOIIHOCTH
TpaHc(opMaTopa U HANIPSIAKEHUAM KPaiHUX OTBETBJICHHIT

Tabmmma B.1 — Tpexodmorounsie Tpexdasusie TpaHchopmaropsl Ttuma TATHXK kmacca
Hanpspkenns 110 kB

HomunasbHast Crynens Hanpspxkenue kopoTkoro 3ambIkanust, %0, mapsl 00MOTOK
MOIITHOCTh, KBA | perymupoBanwms, % 110- 27,5 110 - 38,5 (10,5)
16000 -16 10,11 17,14
+ 16 11,28 18,57
25000 -16 9,95 17,49
+ 16 10,78 18,30
40000 -16 9,95 18,22
+ 16 11,05 18,85
Tabmmma b.2 — Tpexoomorounsie Tpexdasusie Tpancdopmaropsl tuma TATHXY xmacca

Hanpsokenns 110 kB

HomunasbHast Crynens Hanpspxkenue kopoTkoro 3ambIkanusi, %0, mapsl 00MOTOK
MOIITHOCTh, KB*A | perymupoBanus, % 110- 27,5 110 - 38,5 (10,5)
16000 -16 17,14 10,11
+ 16 18,57 11,28
25000 - 16 18,49 9,95
+ 16 18,30 10,78
40000 -16 18,22 9,95
+ 16 18,85 11,05
Tabmmma B.3 — Tpexodmorounsie Tpexdasusle TpaHchopmaropsl Ttuma TATHXK xmacca

nanpsokenust 220 k B

HomunanbHast Crynenn Harmnpsbkenue KOpoTKOro 3ambikanusi, %0, mapbl 00MOTOK
MOIITHOCTh, KBA | perymupoBanwms, % 220-275 220 - 38,5 (10,5)
16000* -12 — —
+12




25000 -12 13,5 20,5
+12 12,5 19,5
40000 -12 10,1 19,3
+12 16,9 27,3

* 3HadyeHus napaMeTpoB TPaHC(HOPMATOPOB YCTAHABIMBAIOT IO PE3yIbTaTaM IPHEMOYHBIX UCIIBITAHUH.
P y Y- p

1IPUJIO’KEHHUE B

(cnpasounoe)

Hanpsi:xennst orserBiaennii [IBB o6morku 38,5 kB Tpexdasubix n oqHodazHbIx

Ta6muna B.1

TpaHCc(OPMATOPOB NPH X0JOCTOM X0/1€e

Crynens perynupoBanusi, %

HomunansHoe Hanpspkenue orsersienuil [16B, kB

+5 40,42

+2,5 39,46
Homunanpnas 38,50
-2,5 37,54

-5 36,58

IIPUJIO’KEHUE T’

(cnpasounoe)

Hanpsizkenus oTBeTBJIeHHIT 00MOTOK TpaHCGOPMATOPOB ¢ PeryJIMpOBaHNeM HANPSKeHUs
MO/ HATPY3KO# NPH X0J10CTOM XOJie

Tabmuma I'.1 — Tpexdaszusie TpanchopmaTopsl kiacca Hanpsoxenus 110 kB

Crynens perynupoBanusi, % | Hanpsokenne, kB | Crynens perynupoBanus, % | Hanpspkenwme, kB
-16,02 96,58 +1,78 117,04
-14,24 98,63 +3,56 119,09
-12,46 100,67 +5,34 121,14
-10,68 102,72 +7,12 123,19
-8,90 104,77 +8,90 125,23
-7,12 106,82 +10,68 127,28
-5,34 108,86 +12,46 129,33
-3,56 110,91 +14,24 131,37
-1,78 112,95 +16,02 133,42

Homunanpnas 115,0 — —

Tabmuma I'.2 — Tpexdaszusie TpanchopmaTopsl Kiacca Hanpsoxenus 220 kB

Crynens perynupoBanusi, % | Hanpspkenune, kB | Crynens perynuposanus, % | Hanpsbkenue, kB
-12 202,4 +12 257,6
-11 204,7 +11 255,3
-10 207,0 +10 253,0
-9 209,3 +9 250,7
-8 211,6 +8 248,4
-7 213,9 +7 246,1
-6 216,2 +6 243,8
-5 218,5 +5 2415
-4 220,8 +4 239,2
-3 223,1 +3 236,9
-2 2254 +2 234,6
-1 227,7 +1 232,3
Homunanpnas 230,0 — —




Tabnuma I'.3 — Opnodaszusle Tpanchopmarops! kiaccoB Harpspxenus 110 u 220 kB

Crynens peryaupoBanns, % | Hanpspkenne, kB | Crynens perynuposanus, % | Hampspkenue, kB
-16 23,10 +16 31,90
-14 23,65 +14 31,35
-12 24,20 +12 30,80
-10 24,75 +10 30,25
-8 25,30 +8 29,70
-6 25,85 +6 29,15
-4 26,40 +4 28,60
-2 26,95 +2 22,05
Homunanpnas 275 — —
ITPUJIOXKEHUIE ]I
(cnpasounoe)

HovmunanbHBbIE NMEPBUYHBbIC 1 BTOPUYHBIC TOKA BCTPOCHHBIX Tpchq)OpMaTOpOB TOKa

Tabnuma J1.1— Tpexdazusie u ogaodazHbe TpaHCHOPMATOPHI

HomunansHas Knace HomuHanbHbIE IEpBUYHBIE M BTOPHIHBIE TOKH, A
MOIIHOCTE, KBA| HampsbkeHHs, |TpancopMaropos TOKa |TpaHc(hopMAaTopoB ToKa| TpaHchOpMAaTOPOB TOKA HA
kB HA JTMHCHWHBIX BBOJAX |HA HEUTPAJIbHOM BBOJE | IHHEHHBIX BBOmax 27,5 kB
BH BH
16000 300-200-150-100/5 | 300-200-150-100/5 600-400-300-200/5
110 1000-750-600-400/5
25000 600-400-300-200/5 | 600-400-300-200/5 | 3000-2000-1500-1000/5
40000 1000-750-600-400/5
25000 600-400-300-200/5
40000 220 600-400-300-200/5 | 600-400-300-200/5 1500-1000-750-500/5
3000-2000-1500-1000/5

Tabnuma /1.2 — ABToTpancgopMaTops

HomunansHas HomuHaneHble IepBUYHBIC ¥ BTOPUYHBIE TOKH, A
MOILIHOCTB, KB-A | TpaHcdopmaTopoB Toka Ha BBomax A u X | TpaHc(hOpMaTOpOB TOKA HAa BBOJC d
10000 600-400-300-200/5 1000-750-600-400/5
16000

KiroueBrie cnoba: TpaHC(bOpMaTOpLI CHJIOBBIC, aBTOTpaHC(I)OpMaTOpBI, DJICKTPUYUCCKHUEC KCIIC3HBIC
A0pOru Nn€pEeMEHHOr0 TOKa

Copepxxanue

1 OGacTb TprMEHEHUS

2 HopmaTHBHBIE CCBUIKA

3 TwuIIel, OCHOBHBIE TTAPAMETPHI U pa3Mephl

4 Texundeckue TpeOOBaHUA

5 TpeboBanus 6e30MaCHOCTH

6 IIpaBuia npueMkn

7 MeToab! NCTIBITaHUH

8 MapkupoBKa, yITlakoBKa, TPaHCIIOPTHPOBAHNE U XPaHEHHE

9 I'apaHTH¥ N3rOTOBUTEIS

[Mpunoxenne A Crnenuduka HCIONB30BAHHUS TPaHC(HOPMATOPOB M ABTOTpaHC(HOPMATOPOB HA
JIEKTPUUECKUX KEJIE3HBIX JOpOrax IMepeMeHHOTO TOKa

[Mpunoxxenne b HanpspkeHust KOpOTKOTO 3aMBIKaHKS Ha KpaHUX OTBETBJICHUSX TpaHC(opMaTopoB




C peryjiMpoBaHHWEM HANPsDKEHMS IO/ HAarpy3Kod, OTHECEHHble K HOMHHAJIBHOW MOIIHOCTH
TpaHcdopmaTopa u HalpsHKEHUSIM KpaHHUX OTBETBICHHUN

[Mpunoxenne B Hanpsoxkennst orserBiennii [I6B obMorkn 38,5 kB TpexdasHbix u opHOGMa3HBIX
TpaHc(opMaTopOB IPH XOJIOCTOM XO/Ie

[Mpunoxenne I' Hampspkenust oTBeTBIICHMH OOMOTOK TpaHC(OPMATOPOB C PEryJMpOBAHUEM
HaIpPsDKEHNS 110]] Harpy3KOH MPH X0JIOCTOM XO0JIe

[Mpunoxenne J| HomuHaibHBIE MEpBHYHBIE W BTOPUYHBIE TOKH BCTPOCHHBIX TpaHCc(opmMaTopoB
TOKa



