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XOJTAUHI ERSO

MockBa

AO «XONOWNHI 3PCO» (xonguHr ERSO) -
OCHOBOMOJTOXXHMK  OTeYeCTBEHHOro  TpaHC-
dopMaTopOCTPOEHUd, OONH M3 KPYMHEWLIMNX
npounsBoguTenem sneKTpoTexHMYeckoro obo-
pyooBaHusa B Poccun. B cocTtaBe xonguHra
OYHKUMOHMPYIOT HECKONbKO MPOU3BOACTBEH-
HbIX MOLLAA0K: MOCKOBCKMIN DNeKTpo3aBon M
YdUMcKMiM TpaHCPOPMaTOPHbIM 3aBO[.

KoMnaHua pas3pabaTbiBaeT U  BbiMyckaeT
LWYHTUpPYOLLKME peaKTopbl U TpaHchopMaTopbl
019 2HEPreTMKM, MeTanyprumyeckom, ropHo-
JobbiBatolle, HedTAHOM, aTOMHOM U OPYrnx
oTpacnen NPOMbILLUAEHHOCTM, ONS BaXKHbIX UH-
dpPaCTPYKTYPHbIX OGBbEKTOB.

B HOMeHKnaTypHoW NnHelke 6onee 3500 TU-
MOB U TUMOUCMONHEHUM TPAHCHOPMATOPOB C
OMANa3oHOM HaNpPaAXXeHWM OT HECKONbKKMX Oe-
cATKoB BOJIbT A0 1150 KB 1 MoLHOCTeM — OT He-
CKOJTIbKUX OEeCATKOB BOMbT-aMnep 0o 630 MBA.
B nx ymcne anekTpnyeckme WyHTUnpytoume pe-
aKTOpPbl, B TOM 4Yuche yrnpaBnsgeMble, 3a3eMnga-
folMe ayroracqauime, TOKoorpaHUydmBatowme m
Pa3fIMYHOro Ha3HaYeHUs Cyxme 1 MacoHanon-
HEeHHbIE; HU3KOBOJIbTHOE W BbICOKOBOSbTHOE
KOMMYTaLMOHHOE W LMTOBOE Ob6OpyOoOBaHMUE,
KOMMEKTHble TpaHchopMaTopHble MOACTaHLMM
M pacnpenycrTpomrcTBa Ha HanpshxeHme 0o 35 kB.
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MpoayKunsa Mcronb3yeTca Kak no Bcen Poc-
cuKn, Tak 1 3a pybexxoM. ObopynoBaHMe OTIU-
HaeTCca BbICOKMM KAYeCTBOM WM HaAEXHOCTbIO.

B ERSO peuncrByeT cucTteMa MeHeOXKMEeH-
Ta KayecTBa MO MEeXOyHapOoOHOMY CTaHOApTy
ISO 9001. KoMnaHuma nmMmeeT nuueHsnm dege-
pPanbHOM CNY»XObl MO 3KONOrMYECKOMY, TEXHO-
JIOrM4yecKoMy M aTOMHOMY HaA30py Ha MpaBo
KOHCTPYMPOBaHUA, N3rOTOBMEHUSA M MOCTAaBKU
anekTpoobopynoBaHuga; aBnaeTca obuLManb-
HbIM MOCTaBLMKOM O719 aTOMHOW oTpacnun PO;
CooTBETCTBYET TpeboBaHMAM rocyaapCTBEHHO-
ro cTaHOapTa NOCTaBKM.

AVNNOM



KOHCTPYKUUA U TEXHOJ1OI'NA

MolLUHble cunoBble TpaHchbopmMaTopbl U aB-
ToTpaHchopMaTopbl KAaccoB HampsaxeHusa 110
— 750 kB pa3pabaTbiBatoTCca C MCMOMb30BaHUEM
MPOrPEeCCUBHbIX KOHCTPYKTUBHbIX M TEXHONOMM-
UECKUX peLleHWMM, COBPEMEHHbIX MaTepuanoB
M MHOTFOJSIETHErO OMblTa KOMMAaHUKM B MPOEKTU-
pPOBaHUM U MNPOU3BOACTBE TpaHchopMaTop-
Horo obopynoBaHUA. [pUMeHeHne 2MeKTPo-
TEXHUYECKUX CTalle C HU3KUMU yOeNbHbIMU
NOTEPSAMU M CXEMbI LUMXTOBKMK step-lap B Mar-
HUTOMNPOBOLE, @ TaKXKe YCOBepLUEeHCTBOBaHUA
KOHCTPYKUWW TMaBHOM M3019LMKM obecnedmnm
CHMXEeHUe NoTepb Xos10cToro xona Ha 35% (no
cpaBHeHuto ¢ FOCT) B 3aBUCUMOCTM OT TUMA U
MOLLHOCTUM TpaHCchopMaTopa.

MpUMeHeHWe creumanbHOro TpaHCMoHUPOo-
BaHHOIO MPoOBO/Aa CO CKNEMKOW 31eMeHTapHbIX
MPOBOOHMKOB A9 06MOTOK U pdada OpYryxX UH-
HOBaLMIM obecneynno 3Ha4YnTeNbHoe yBenmde-
HUEe 3MeKTPOAMHAMMUUYECKON CTOMKOCTM OBMO-
TOK MPW KOPOTKOM 3aMblkaHUK. ONTUMKM3aLUA
CXeMbl LUYHTUPOBAHUA U SKPAHUPOBAHUA Me-
TanNoOKOHCTPYKLMM ocToBa 1 6aka yMeHbLUUIa
noTepn KOPOTKOro 3aMblKaHUA B TpaHcdop-
MaTopax (B cpegHeM Ha 20-30% Mno cpaBHe-
Huio ¢ FOCT).

B crnoBbix TpaHchopMaTopax HOBOTO MOKO-
NEeHNa NpUMeHdaeTCa ManoyCadoYHbIA MeKTPO-
KapTOH, BHeOpeHa COoBpeMeHHas TexHonorma
cTabunmsaumm oBbMOTOK, MpeccoBka 0OBMOTOK
M30NALUMOHHbBIM KOMbLIOM M3 CMOUCTOM npec-
COBaHHOM ApeBeCUHbl BMECTO CTallbHbIX KOMeLl,
YAPOLLEHa KOHCTPYKLUMA APMOBbIX 6anoK. 3Tu
pelleHna yMeHbLUalT MaTepuanoeMKoCcTb U
TPYOOEMKOCTb U3rOTOB/IEHUA aKTUBHOW 4acTu
TpaHchOpPMaToOpPOB, a TakyKe obecrneynBatoT 3a-
JaHHble YCUNNS 3aMnpeccoBKM 0OMOTOK B TeYe-
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HVe BCero cpoka cny»bbl TpaHchopPMaToOpPOB.
Taknum ob6pasoM, He TpebyeTca npoBegeHue
KarnuTaslbHOrO PeMOHTa C MNOoAMNpPeCcCOBKOM
06MOTOK Yepes 12 neT, Kak 3To NnpegycMoTpe-
Ho NOCT.

Mcrnonb3oBaHMe COBPEMEHHbIX MeToO0B
pacyeTa 2NeKTPOMarHUTHbIX Mosein, onTUMI3a-
LMSA KOHCTPYKLMW MarHUTHbIX LWYHTOB 14 fo-
Kanmsaumm MarHMTHOIO NMOTOKa, OTKa3 OT CTaflb-
HbIX MPECCYIOLLMX KoneL, No3sonuam B 2 pasa
CHU3UTb MOTEPU B 3/IeMEHTaX KOHCTPYKLUMU
TpaHcdoOpMaTOpOB.

B pe3ynbrate BHeOpPEeHUS HOBbIX TEXHWU-
YECKMX pelleHMM XapaKTEPUCTUKU CUITOBbIX
TpaHchOpPMaTOpPOB HOBOIMO MOKOMEHUSA 3HAYU-
TeIbHO MPEBOCXOOAT XapakTepuctmnkm rno NOCT.
CyMMapHbie noTepu CHMXXeHbl B cpegHeM Ha
15-25%. CyuwecTBeHHO YyMeHbLUeHbl TpaHC-
nopTHaa Macca U rabaputHble pa3mepbl. Ha
10-15 oBA cHU)XeH ypoOBEeHb LUyMa.



KOHCTPYKUUA U TEXHOJ1OI'NA

Ona perynmpoBaHWa HampaeHWsa nog Ha-
rPYy3KOWM  MCMOMb3YIOTCA  BbICOKOHaOEXKHble
nepekntoyatoLlme yCTpoMcTBa BeaylmMx MU-
POBbIX MpounsBoauTenemn. Mo »kenaHuto 3akas-
Umka obopymooBaHME MOXET KOMIMeKTOBaTb-
CA BbICOKOBOJ/IBTHbIMW BBOOAMM: MACMAHbIMM
HEMPOTAXXHOM KOHCTPYKLMUKM (C YKOPOUYEHHOM
HV>KHEWM YacTblo, C NOACOEAMHEHMEM K OTBOLY
OBOMOTKM Ha YPOBHE KpPbILLKKM 6aKa, YTo 3Ha4u-
TeNbHO YMPOLWAET MOHTaX U OeMOHTa)X BBOJOB
6e3 cnmBa Macna 13 6aka TpaHchopmaTopa); C
TBEPOOM BHyTpeHHen RIP-mzondumen (otnm-
YaOTCA BbICOKOM HAAEXHOCTbIO M OINTENbHbBIM
CPOKOM 3KCMyaTaumm); KabenbHbIMU UKV ae-
ra3oBbIMY BBOAAMU BbICOKOIO HaMPSHXKeHUS.

B 3aBMCMMOCTM OT MOLLHOCTU TpaHchopMa-
TOPOB U TpeboBaHMM 3aKazvMKa NPUMeHaTCA
cncteMbl oxnaxkgenuma M, 0, AL, vnun L. TpaHc-
dopMaTopbl MOMYT M3roTaBAMBATLCA C BbIHOC-
HOWM CUCTEMOWM OXNaXkaeHua.

LLnpokoe pacrnpocTpaHeHne nony4ymnia Ho-
Bag pa3paboTka KOMOUHUPOBAHHOW CUCTEMDI
oxnaxkgeHus suga M/O/OLL, KoTopas COCTOUT U3
HECKOMbKMX rpynn N1acTUHYaTbIX PaanaTopos,
CHABXEHHbIX DM1eKTpoHacocaMM U BEHTUNATO-
paMu. YnpaBfieHre CUCTEMOM MPOU3BOOAUTCA
LWKadoM aBTOMATUYECKOro yrnpaBfieHMa B 3a-
BMCMMOCTM OT BENMMUYMHbDI HAarpy3Kn 1 temMnepa-
TYPbl BEPXHUX CNOEB Macsa.

MpooyKUMA KOMMMEKTYETCA CchneLumanbHon
YAAOTHUTENBHOM PE3NHOWV CO CPOKOM CNYXK6bl
30 neT, npotue 10 net ang obblYHOM PEe3UHbI.
MoluHble cuioBble TpaHchopMaTopbl CHabxKa-
IOTCA OaT4YMKaMU N9 MOLKIIOYEHUS CUCTEM
MOHUTOPWMHIA 4719 3allMTbl OT B3PbIBOB M MO-
YKapoB. o »KenaHWo 3aKa34rKa TaKMe CUCTEMDI
MOFYT MOCTaBNATbCA M MOHTMPOBATLCA BMeCTe
C TpaHchopMaTOpHbIM 060PYAOBAHMEM.




KOHCTPYKUUA U TEXHOJ1OI'NA

TpaHchopMaTopbl paccUYnTaHbl Ha OTKPbITYO
UMW 3aKPbITYIO YCTaHOBKY OJ19 3KCMyatauum
B YCNOBMAX YMEpEeHHOro KnmmaTta. o 3akasy
BO3MOXXHO M3roTOBMEHWe 0bopyaoBaHMga B XO-
JTOJOCTOMKOM, CEMCMOCTOMKOM UCMOMHEHUN, a
TakKe 4nda TponmMyeckoro Knmmara.

B npowusBoACTBE WMCMOMb3yeTCa COBPEMEH-
Hoe obopynoBaHWe: yCTaHOBKM ANA MPOAONb-
HOIrO M MOMEepPEYHOro PacKpPOa 3/1eKTPOTEXHU-
yeckol ctanin «GEORG» (FfepMaHusg), «<Soenen»
(Benbrus) n «Tuboly-Astronic AG» (LLUBenua-
pusa); ropusoHTanbHble U BepTMKabHble Ha-
MOTO4YHble cTaHkM «Tuboly AG» (LLiBenuapus)
n «L.A.E.s.rl.» (UTanua); BakyyM-CyLLUWbHbIE
wkadbl «<Hedrich» (FepMaHus), nnatbopMbl Ha
BO3AyLLUHbIX NoAyLLIKaxX Anda nepemMelleHmna obo-
pyooBaHua «DELU» (FlepmaHus) 1 op.

Ha Bcex cTaguax MpouW3BOACTBa MPOBO-
OATCA TUMOBbIE U creumanbHble WCMbITaHUA
MaTepuanoB, KOMMAEKTYoWMX, Y3108 U cbo-
POYHbIXeOMHULL. BcanpoayKLumsa mpoxoanT npu-
eMOoCOaToOUHble WCMbITaHUA B COOTBETCTBUU C
FOCT P 52719-2007.




ABTOTPAHC®OPMATOPDI OJ191 9NIEKTPOCETEN
110-750 kB 8

T

ERSO - ogMH M3 OTe4yeCTBEHHbIX MPOU3BO-
auTenen, OCBOUBLUMK MPOU3BOACTBO aBTO-
TpaHchOPMaTOpPOB CBEPXBbICOKOro Khnacca
HanpshkeHusa 750 kB, MowHocTbo 417 MBA
Tnna AOOLIT-417000/750/500 (BuA v AvanasoH
perynupoBaHusa - NBB B obLlen HenTpanu oT
-4,8% 0o +4,0%, +1 cTyneHb). [lepBble aBTOTPAH-
chopMaTopbl 3TOro TWMa OblIM U3rOTOBMEHbI
Ons yctaHoBkM Ha C 750 kB «[prnboBo», obe-
cneymBatoLLlen nepegadvy MOLLHOCTM OT Kanwu-
HUHCKOM ADC B MOCKOBCKYO SHEPrOCMCTEMY.

Cepusa aBTOoTpaHCHOPMATOPOB Kfacca Ha-
nps>ernsa 500 kB ¢ perynupoBaHMeM Ha-
npaxkeHus nod Harpyskow (PrMH) BkatodaeT
ogHodasHble: Trna AOOLTH-167000/500/330
— ¢ PIMH B nuHum CH £12%, c +8 crtyneHamu
perynuposaHug, AOALITH-167000/500/220 wn
AO[LITH-267000/500/220 - ¢ PMH B NuHUM
CH +12%, ¢ ¥6 1 8 cTyneHaMun perynu1poBsa-
HWA COOTBETCTBEHHO, W TpexdasHble: TuNa
ATOLTH-500000/500/220 — ¢ PIMH B HenTpanu
BH o1 -11% po +9,3%, c +8 cTtyneHamMun perynu-
poBaHus, U ATALUTH-250000/500/110 — ¢ PMH B
HenTpanun BH oT -11,8% 0o +11%, ¢ +8 cTyneHamMm
perynnpoBaHus.

ABTOTpaHchopMaToOpbl  Kflacca Hanpshke-
HUs 220 kB Tuna ATOLTH-250000/220/110,
ATOLTH-125000/220/110,ATALTH-200000/220/110,
M ATOLTH-63000/220/110, a Takxe Ha
330 kB Twmna ATOLUTH-125000/330/110 u
ATOLTH-200000/330/110 BbIMOHSIOT-
cs TpexdasHbIMU. ABTOTpaHchopmMaTop
AOOLITH-133000/330/220 - opHodasHbI. AB-
ToTpaHchopMaTopbl Knacca HanpsHXkeHmsa
220 kKB 1 330 kKB mMeloT perynmpoBaHuMe Ha-
npsHKkeHunsa nomd Harpyskom B nunHuMM CH +12%
C * 06 CTyneHaMM perynmpoBaHusa, Kpome
ATOLTH-63000/220/110 — ¢ + 8 cTyneHaMu pery-
NPOBaAHUS.
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ABTOTpaHchOPMaTOPbl M3roTaBNMBaKOTCA C
cucteMom oxnaxkageHua AL v M/O/0L.
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FTEHEPATOPHbIE TPAHCDOOPMATOPDI
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CunoBble TpexdasHble OBYXOOMOTOYHbIE U
ofHodasHble OBYX- U TPEeXOOMOTOUHble MOBbI-
Wwakouwme reHepaTopHble TpaHchopMaTopbl
npegHasHadyeHbl 4na paboTbl B 6/10Ke C anekK-
TPUYECKMMU reHepaTopaMm 3NeKTPOCTaHLMN.

ERSO BbiNycKaeT reHepaTopHble Tpexdas-
Hble TpaHCcPOopMaTOopPbl MOLLIHOCTbO A0 630
MBA knacca Hanps»xeHna 110 — 500 kB v on-
Hoda3Hble MOLIHOCTbIO A0 533 MBA knacca
Hanps>xkeHna 110 — 750 kB. XonauHr nepsBbiM B
Poccun paspaboTan v M3roToBua TpaHcdop-
MaTopbl CBEpPXBbICOKOIO KJlacca Hanpske-
Hua 750 kB MowHoOCTbIO 417 MBA Tnna OPL-
417000/750. O60pynoBaHMe paspaboTaHo O
KanuHmHckom ADC. TpaHchopMaTopbl HOBOMO
MOKOMEHUSA MOSTHOCTbIO B3aMMO3aMeHAEeMbl C
aHanoramMy cTaporo o6pasLa, YTo ynpoLlaeT 1x
MPUMEHEHME Ha OEWNCTBYIOLWMX N CTPOALLMXCA
obbeKTax.

B cOOTBETCTBMM C 3aMpoCcoM TpaHchopMaTo-
Pbl MOTYT BbIMOMHATLCA C PETYNNPOBAHMEM Ha-
nps»xeHns Ha ctopoHe BH (MBB +2 x 2,5%) npwu
rNyxo3a3eMNeHHoM HenTpanu. CUCTeMa OXax-
aeHuvsa Bmaa L, ¢ HaBeCHbIMKW ox/1agmnTensaMu.
Mo »kenaHuto 3aKas4vmKa obopyaoBaHME MOXKET
OblTb M3rOTOBEHO C BbIHOCHOWM CUCTEMOM OX-
naxkgeHua L, a Takke C CUCTEMON oxnarkae-

Hua A, L v M/0/0L.



ABYX- U TPEXOBMOTO4YHbIE TPAHCDOOPMATOPDI
110-330 kB 10

TpexdasHble cunoBble TpaHchopMaTopbl Ha
HanpsxkeHna 110 — 330 kKB ¢ perynmpoBaHuneM
HaMpPaAXXeHUs Mo HarpyskoW npefHasHayveHbl
ONa pacnpefeneHns sHeprmm B BbICOKOBOLT-
HbIX DMIEKTPUYECKUX CeTaX, a TakKe ONF d/ekK-
TPOCHabXKeHMA OOBbEKTOB Ha MPOMbILIEHHbIX
npeanpuatmax (KOMMPECCOPHbIX  CTaHLMAX,
rOpHOOBOraTUTENbHbIX, METANNYPIMUYECKUX, XU -
MUYECKMX 3aBOOaX W T.M.) U COBCTBEHHbIX HY>K,
SM1EeKTPOCTaHLUN.

[OBYyXoOMOTOUHbIE TpaHcPopMaTOpPbl Kac-
ca Hanps»xeHma 110 KB BblMycKatoTca ¢ paclle-
MAeHHbIMWM 06MOTKaMy HH Ha MolHoOCTM oT 25
MBA po 125 MBA, ¢ oguHapHon obMoTkon HH
— Ha MoLlHocTM oT 10 MBA go 63 MBA. [1Byx06-
MOTOUYHble TPpaHCcOPMaATOPbI Klacca Hamnpaxke-
HM1a 220 KB BbiMycKakoTca C paclienieHHbIMU
obMoTkaMu HH Ha MoLHocTu oT 25 MBA oo 100
MBA, c oanHapHoM o6MoTKoM HH — Ha MoLLLHO-
ctr 100 1 160 MBA. TpaHcdopMaTopbl Kacca
HanpsHxeHnsa 330 KB BbiNycKatoTca C paclie-
nneHHow obMoTkon HH Ha MolHoCcTb 25 MBA.
Karkoas 13 OByx YacTen pacliensieHHon o6MoT-
KM paccymTaHa Ha 50% OT HOMUWHaNbHOW MOLL-
HOCTK TpaHcdopmaTopa. Mpu paboTe TpaHc-
dopMaTopa BO3IMOXXHO BKIOHEHME OOHOM UMK
O[JHOBPEMEHHO [BYX YacTel 0O6MOTKU, MpUYeMm
Harpy3ka Ka>kgoW 4acTu MOXKET UBMEHATbCA He-
SR , 3aBUCKMMO. PerynmpoBaHuMe HanpaeHusa nog,
* ) (22 . Harpyskom *16% (+9 ctyneHein) ons TpaHcdop-

A A ‘ il MaTopoB 110 1 330 KB, 1 +12% (+8 unu +12 ctyne-
Hewn) ona TpaHcdopmaTopoB 220 KB ocyllecT-
BNgeTcda B HeMTpanm obMoTkM BH.
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TpexobMoTouHble TpaHchopMaTopbl Kacca
HanpshHxkeHMsa 110 KB BbinyckatoTca Ha MOLLHO-
ctn o1 10 go 80 MBA, knacca Hanps»xeHma 220
KB — Ha MoulHocTM 100 1 125 MBA. [ng Tpexob-
MOTOUHbIX TPaHCPOPMATOPOB MPenyCMOTPEHO
LOMOMHUTENbHOE pPEryInpoBaHMeE Hamnpsaxe-
HUA NepekntodeHmnemM 6es Bo3bykaeHusa (MBB)
Ha CTOpOHe cpeaHero HampsaxkeHua (38,5 nnm
34,5 KB £2 x 2,5%).

AO «XOJMOWHI 2PCO» BblNyCKaeT TakXke
OBYX- U TpexobMoTouHble TpaHchopMaTopbl 110
— 330 kB ¢ dopcrpoBaHHOM MOLLIHOCTbIO A4
PaboTbl B YCMOBUAX TOMYKOBBIX Harpy3ok Me-
Tannypruyeckmnx MnpomsBOACTB. TpaHchopMa-
TOPbl BbIMOMHAOTCA C CUCTEMOM OXNTaXKOEHUA
Buoga O, AL v M/O/0L. Mpwn Hanuumm notpeb-
HOCTM BO3MOXHbl MOCTaBKWM ogHOMa3HbIX OBYX-
M TPEXOOBMOTOUHbIX TpaHcPOpPMaTOpPOB Kacca
HanpshxeHuna 220 kB.




ABYX- U TPEXOBMOTO4YHbIE TPAHCDOOPMATOPDI
110-330 kB

CEPUHA SHEPIOCBEPETAIOLWLNX MANTOTABAPUTHbBIX TPAHCOPOPMATOPOB 110 KB

Pa3paboTKa CMOBbIX TPaHCHOPMaTOPOB Kacca Harnps»keHms 110 KB ¢ yMeHbLUeHHbIMU NoTepsMm
1 MaccorabapUTHbIMM MapaMeTpamMm Bbi3BaHa HEOBXOOMMOCTbIO YBeIMYeH s MOLLIHOCTEN OeMCTBY-
OLLIMX DMIEKTPOMOACTAHLMK MPU MX PEKOHCTPYKLMM B CBA3M C BO3POCLUVMK Harpy3kKaMm aHeprocum-
cTeM.

MNpoekTMpoBaHve TpaHchOpPMaTOpPOB, MpeaHa3HaAYeHHbIX Mpexae Bcero Ana yCTaHOBKM B 3a-
KPbITbIX MOMELLEHMAX Ha 2N1EKTPOMNOACTaHLMAX C 3aKPbITbIMU pacnpenycTpomcTtBaMm MOCKOBCKO-
rO DHEProKOMIeKca, OCYLLECTB/IEeHO B COOTBETCTBMU C TpeboBaHMaMm NMAO «PocceT MocKoBCKUM
pernoH». PEKOHCTPYKLMA NOACTAaHLUMIM NpefyCcMaTpUBaET pasMeLLeHMeE B Y)Ke MMEIOLLMXCA avelKax
C CUNOBbIMKW MacnaHbiMK TpaHchopMaTopamm 110 KB MoLHOCTbIO 00 63 MBA, 3aMeHaoLWMX MX HO-
BbiX TpaHcpopMaTopoB ¢ MoLwHocTaMuK 80, 100 n 125 MBA. [laHHaa npoayKumua oTBedaeT bonee
YKECTKUM TpeboBaHMAM B YacTU SM1eKTPUYECKMX NoTepsb.

Ona TpaHchopMmaTopa 110 KB paspaboTaHa yrpolleHHas KOHCTPYKLUMA APMOBbIX 6aTOK MarHmTo-
npoBoda ang puKcaum obMOTOK, MPUMeEHEHbI M30NALIMOHHbIE KOMTMJIEKTbl BbICOKOKaUYeCTBEHHOIO
Marioycago4YHOro 3M1eKTPOKapPTOHa, MCMOMb30BaHbl TEXHOMOTMK CTabun3aumm o6MOTOK B MpoLecce
VX TEPMOBaKYyMHOI CYLLKW, MPEeCCOBKM OOMOTOK KOMbL@MU U3 3/1€KTPOU30MALMOHHOIO CITOUCTOrO
MacTUKa BMECTO CTallbHbIX Kosfel, TU pelueHUs YMEeHbLUAoT MaTepUuaro€MKOCTb aKTUBHbIX Ya-
cTeir TpaHcdopMaTopoB, o6ecneumnBaloT 3afaHHble YCU/IUA 3arnpeccoBKN O6MOTOK B TeueHue
BCero cpoKa c/y)k6bl, NO3BOJIAIOT HEe NMPOBOAUTb KanuTaJibHble PEMOHTbl 06MOTOK Yepes 12 nert
(no Tpe6oBaHuam NOCT).



ABYX- U TPEXOBMOTO4YHbIE TPAHCDOOPMATOPDI

110-330 kB 12

HoBble TeXxHMYeCKMe pelleHna MUHUMUBUNPYIOT cobCTBEHHbIe N1IeKTpnyveckKmne nortepm o6opy,u,o—
BaHWA MpW aKCriytyatTaunn.

NpenycMoTpeHbl cneaytolime TUMbl CUCTEM OXMaXKOEHUSA B 3aBMCMMOCTU OT g4eeK: HaBecHada cu-
cTeMa Ha bake TpaHcdopMaTopa WM BbIHOCHada cucTeMa (OTOeNbHO CTOALLUMM MPUCOeOUHEHHbIN
KOMMMEeKT oxnagutenen). KoMnoHOBKa CUCTEMbI OXM1aXKOeHWa npeaycMaTpmBaeT BO3ZMOXHOCTb KOM-
nnexkTaumm oxnagutensamum OL nnm nnactmHYatbiMy paguatopamMm ons tvna M/0/0LU ona pasHou
Harpy3Ku — C LLefTbko CHUXKEHMSA NoTepb COOCTBEHHbIX HY>K/.

TpaHchopMaTopbl cHabXaloTca: MAEHOYHOM 3alMTOM Macna OT BO3AENCTBUA OKpPyXKatoLLen aT-
Mocdepbl; YCTPOMCTBaMU HEMpepbiBHOM pereHepaunmn Macna v BharonornoweHuns; npubopamMmm
KOHTPOSS, CUrTHANM3aL MM 1 3aLlUKNTbl, CUCTEMOM MOHUTOPUHIA (MPpWY Hanuumnm TpeboBaHMa 3aKa3um-
Ka). Micnonb3yloTca HagéxKHble BbICOKOBOMbTHbIE BBOAbI C TBEépaon RIP/RIN-n3onaumen.

MpooyKuMsa YKOMMIEKToBaHa crneumanbHOM YNNOTHUTEIbHOW PE3MHOM CO CPOKOM CNyX6bl 30
ner. o TpeboBaHMIO 3aKa34ymMKa Ha TpaHchopMaTopax MoXeT ObiTb MpenyCMOTPeHa yCTaHOBKa CU-
CTEMbI MOYKAPOTYLLUEHUS, pacllMpeH nepedeHb NPMOOPOB M KOMIIEKTYIOLLMX, @ TaKXKe BO3MOXKHO
M3roTOBMIEHME B YCUTEHHOM CEMCMOCTOMKOM UCMOHEHWW, C PA3/TIMYHBIMU COYETAHUAMU HU3KOIO
HanpaxxeHa. HopMupyeMbi CPOK Cny»6bl TpaHCcOpMaToOpoB yBenunyeH ¢ 25 oo 30 ner.

TpaHchopMaTOpPbl XapaKTEPU3YHTCS BbICOKMMM MOKasaTeNaIMM HAgEXKHOCTH, B TOM YKMcC/e Mo CTOW-
KOCTU K BO3LENCTBMAM TOKOB KOPOTKOTO 3aMblKaHUA, MEePeHanpsHXeHnM 1 neperpy3sok. [No TexHnye-
CKMM MapaMeTpaM, HafexXHOCTH, yaoOCTBY MOHTaXa M aKCMyaTauMm HOBble aHeprocbeperatouime
ManorabapuTtHble TpaHchopMaTopbl 110 KB MOMHOCTbIO COOTBETCTBYIOT COBPEMEHHOMY MUPOBOMY
TEXHNYECKOMY YPOBHIO.

N Lt ot
,T-mTH-30/11_:)§1 .




NIVMHEMHDbIE PEFY/IMPOBOYHbIE TPAHC®OPMATOPbDI

~TMH)T:16000/10

o

TpexdasHble NMHeNHbIe PerynmpoBOYHble TPpaHCPOPMaATOPHbIE arperatbl HA HOMUHaNbHbIE MPO-
XoOHble MollHocTK 16, 40 1 63 MBA npegHa3sHadeHbl ansg npogofibHoro (B dase u npotmBodase)
perynmpoBaHua Nog Harpy3Kom HanpaxXeHMs aBToTpaHCcOOPMaTOPOB K1acCoOM Hanps»keHmsa 0o 750
KB. OHM BK/OYAIOTCA B pacceyky MHMK rnocnenoBaTesibHO ¢ 06MoTkoM HH cunoBoro TpaHcdopMma-
Topa (aBTOoTpaHchopMaTopa) Knacca Hanps»eHua 220, 330, 500 unu 750 kB. PaccuuTaHbl Ha paboTy
B YCITOBUAX YMEPEHHOIO KIMMaTa Ha OTKPbITbIX MOLLaaKax.

PerynmpoBOUYHbIN TpaHCchOPMaTOPHbIM arperat COCTOUT K3 MocnenoBaTebHOro TpaHchopmaTo-
pa, aBToTpaHchopMaTopa C PeryIMpPoOBOYHON OBMOTKON, peaKTopa W MepektoYaloLlero ycTponcTea,
06begMHEHHbIX KOHCTPYKTUBHO U MOMELLEHHbIX B 06LLMM 6ak ¢ Mac/ioM. PerynnpoBaHme Hanpse-
HUA MO HarPy3KOM OCyLLeCTBNASTCH B AManasoHe +15% HOMUHaIbHOro HanpaweHuna (+10 ctyneHemn
no 1,5 %) ¢ MOMOLLbIO YCTPOMCTBA, KOTOPOE COCTOUT U3 Nepek/odaTens ¢ npeamsbrparteneMm, ToKo-
OrpaHUYMBaIOLLErO PeaKTopa, KOHTAaKTOPOB U MpuBoaa. KOHTaKTOpbl HaxoOaTca Ha CTeHke Gaka B
OTOENbHOM KaMepe C MacoM, MPMBOL yCTaHaBMBaeTcd Ha Bake TpaHchopMaTopa.

CucrteMa oxnaxkaeHus TpaHCHOPMATOPHbIX arperatoB BbIMOMHAETCA C MAaCTUHYaTbiIMU pagmaTto-
paMu, HaBelWeHHbIMKW Ha 6ak, A9 arperaToB MOWHOCTbIO 16 MBA — ¢ ecTecTBEHHOM UMPKyNaumen
BO34yxa M Macna (M), ong arperatoB MOLWHOCTbIO 40 1 63 MBA — ¢ NpUHyOUTeNbHbIM 060yBOM pa-
OMNATOPOB BEHTUNATOPAMM U €CTeCTBEHHOW UMpKynaumen macna (). Mo TpeboBaHMIO 3aKasumka
TpaHchopMaTOpHbIe arperatbhl MOTYT KOMM/IEKTOBATLCA CUCTEMOM OXNaXXAeHWa BMaa L, ¢ mpuHyam-
TENbHOM LMPKYNaUMen Maca u oxiaxxgatoLlle Boabl. B cTaHOapTHOM KOMMIeKTaumMm Ha daszax «A»
1 «C» mocnegoBaTesibHOro TpaHchopMaTopa MpefyCMOTPEHbI BCTPOEHHbIE TpaHCHOPMaTopbl TOKa:
019 penemHom 3alnTbl U 019 U3MepeHUus.




14

HOMEHKIJATYPA MNMPEANMPUATUNA

MOLLHOCTDb, KNACC
J L LOANRNIS KBA HAMNPSYXXEHUS, kB
63 000 -

11 ABTOTPAHC®OOPMATOPDI 500 000 150 - 750
1.2 TPAHCOOPMATOPbI 20 000 - 10 - 750
FEHEPATOPHbIE 630 000
1.3 TPAHCOOPMATOPbI 10 000 - 110 - 500
CETEBbIE 400 000
1.4 TPAHCOOPMATOPbBI /14 40 000 - 10 - 220

1. CUNIOBBIE METANTYPT U 320 000

TPAHCOOPMATOPDI 1.5 TPAHCOOPMATOPDI
TAroBbIE 014
KESE3HOOOPOYHbIX 16 000 - 40 000 27 - 220
NOOCTAHLN
1.6 TPAHCOOPMATOPDI 16 000 - 6-150
PEMYJIMPOBOYHbIE 240 000
1.7 TPAHCOOPMATOPbI
CPEOHEIO HATIPAXXEHWA A 4 000 - 80 000 6 - 35,110 - 330
COBCTBEHHbIX HY>X[,

2. CUNOBbIE TPAHCOOPMATOPbI C HETOPIOYUM 16 000 - 35330
XUOKUM OUNDJTEKTPUKOM 250 000
10 000 -
31 WYHTUPYIOLWWME PEAKTOPDI 200 000 10O -1150
3.2 YIMTPABTAEMbIE 55 000 -
WYHTUPYKOLWWME PEAKTOPDbI C 110 - 500
180 000
PIH
3. PEAKTOPHOE 3.3 YTTPABJTAEMbIE
OBOPYIOBAHME LUYHTUPYIOLLWE PEAKTOPbI C 60 000 500
NMOOMATHNYMBAHWMEM
3.4. YTTPABJTAEMDbIE
LWYHTUPYIOLWWE 55 000 -
PEAKTOPbLI C BEHTWJTbHbIM 100 000 10 - 500
(TMPUCTOPHbIM)
YIMPABJTEHVEM
107023, r. MocKBa, yNn. 2neKTpo3aBoackas, 21
e-mail: info@erso.group
[enaprameHT nponax: +7 (495) 777 82 26 A E RS D

LleHTp cepBUCHOro ob6Ccny>kmBaHma: +7 (495) 777 82 08 V ENERGY SOLUTIONS
EQUHbBIV KOHTaKTHbIN HoMep: 8 804 700-70-11
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KJ1ACC

HATMPAXEHUA, kB

4. QNEKTPOMEYHbIE
TPAHCOPOPMATOPDI

4.1 2JTEKTPOINEYHbIE
TPAHCOOPMATOPDI

0149 MATAHUA
CTANEMNNABUIbHbBIX MEYEN

1000 -
200 000

6-10

4.2 2JTEKTPOTEYHbIE
TPAHCOOPMATOPDI /14
MMTAHWNA MHOYKUNOHHDbIX
MEYEN

1000 -12 500

4.3 2JTEKTPOTEYHbIE
TPAHCOOPMATOPDI
014 MNTAHNG MEYEN
SJTEKTPOLLJTAKOBOIO
MEPEMJTABA

1 000 - 30 000

4.4 SNEKTPOMEYHbIE
TPAHCOOPMATOPDI
049 NMUTAHWSA
PYOHOTEPMUNYECKUMX
SMEKTPOMEYEN

1000 - 83000

6-220

4.5 2JTEKTPOTTEYHbBIE
TPAHCOOPMATOPDI /14
MUTAHWNA SNEKTPOMEYEMN
PA3JTMYHOTIO HASHAYEHWA

2000 -10 500

4.6 2JIEKTPOTEYHbIE
TPAHCOOPMATOPDLI OJ14
MNTAHWA SNTEKTPOMEYEN
MOCTOAHHOIO TOKA

1000 - 10 500

5. TPAHC®OPMATOPbDI TANOBbIE OJ19
XENE3HOAOPOXHOIO TPAHCIMOPTA

0o 10 000

6. MPEOBPA3OBATEJIbHbIE TPAHC®OPMATOPbDI

1000 -100 000

7. MOBUJIbHbIE TPAHC®OPMATOPDI

16 000 - 63 000

35-220

8. ®A30OMNOBOPOTHbIE TPAHCPOPMATOPDI

no 250 000

10 - 330

9. BbICOKOBO/J1IbTHbIE BAKOBbDIE BbIK/TIOMATEJIUN

40; 50 KA

10; 220

10. MOBWUJIbHDbIE
noaocCTAHUMU

10.1 MOBWJTbHbIE MOOYJ1bHbIE

NOACTAHLUMN HA
HATMPAXEHWE 35 KB

10 000 - 80 000

35

10.2 MOBWJ1bHbIE
MOOYJTbHbIE MOOCTAHLNI
HA HAMPAXXEHWE 110 (220) KB

10 000 - 80 000

220

& ERSO

V ENERGY SOLUTIONS

107023, r. MocKBa, yNn. 2neKkTpo3aBoackas, 21

e-mail: info@erso.group

LenapTamMeHT npopax: +7 (495) 777 82 26
LleHTp cepBUCHOTO 06CNYXKMBaHUA: +7 (495) 777 82 08
EOVHBIN KOHTaKTHbIN HoOMep: 8 804 700-70-11
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1. CUNNOBbIE TPAHCOPOPMATOPDI

1.1 ABTOTPAHC®P®OPMATOPDI

Cepuda aBTOTpaHCHOPMATOPOB AJ1F SIEKTPUYECKUX ceTeN.

O603HavYeHMe cepun

ATOLUTH, ATOLUH, ATOT: AOOTH, AOOUT, AOOLTH

Knacc Hanps»keHuq, kKB

150; 220; 330; 500; 750

HoMmHanbHag MoLWHOCTb, MBA

133;167; 267; 333; 417 (1-da3Hble)
63; 100; 125; 200; 250; 400; 500 (3-dazHble)

PerynMpOBaHme Hanpa>KeHnqd

PIrH B nuHUKM CH mnun HenTpanu 8 BH
mnun NGB

Hanps»keHre HH, kB

6,3; 6,6;10,0; 10,5; 11,0; 13,8; 15,75; 20,0; 38,5;165; 230

CucTteMa oxnaxkgeHus

M; O (M/0); O, M/0/0L,

1.2 TPAHC®OPMATOPbI FTEHEPATOPHDbIE

BnouHble 4BYXOOMOTOUHbIE TPaHCHOPMaTOPbI A8 PaboTbl Ha FEHEPUPYIOLLIMX MEKTPOCTAHLMAX
1 6NOYHble TPpaHChOPMaTOPbI C pacLLernIéHHOM 06MOTKOM HH ¢ pa3HbiM HanpsXeHneM 1 CXeMom

CoeflMHEeHUA.
O603HavyeHne cepun TO, TOL, TL; o4, oL, (OHALL), O, OPLL, OPALL (OPH[LL)
Knacc Hanps)keHus, KB 110; 150; 220; 330; 500; 750
HoMuHanbHag MowwHoOCTb, | 20; 30; 33; 40; 53; 63; 80; 135; 210; 333; 417; 533 (1-da3Hble)
MBA 63; 80; 100; 125; 160; 180; 200; 225; 250; 320; 400; 520; 630 (3-da3Hble)
E:?g;:f;:j:”e MNBB nnun 6e3 perynmpoBaHug
Hanps>eHue HH, kB 6,3;10,5;13,8; 15,75; 18; 20; 24; 36,75
CucTteMa oxnarkgeHus M; O, (M/0); OLU; M/0/0L,

1.3 TPAHCO®OPMATOPDI CETEBbIE

Cepua OByX 1 TPEXOOMOTOUYHbIX TPAHCHOPMATOPOB U TPAaHCHOPMATOPOB C PACLLEMNIEHHOM
06bMOTKOM HH Ona aneKkTpuyeckux ceTem.

O60o3HaveHMe cepun

TOH, TPOH, TAUH, TPOUH, TOATH, TOATHLW, TAOLTH

Knacc Hanps»eHuq, kKB

110; 150; 220; 330, 500

HoMunHanbHag MmoLHoCTb, MBA

10; 16; 25; 32; 40; 63; 80; 100; 125; 160; 200; 400

Cnocoob6 (ananasoH)
perynmpoBaHMUS HaNPSAXXeHUS

PIH B HenTpanu BH (+ 12% nnu + 16%)
NBB Ha cTopoHe CH (5% ana TPEXOOMOTOUHbIX
TpaHCcHOPMATOPOB)

HanpsaxxeHwne CH, kB
(g TPEXOBMOTUHbIX
TpaHcPoOpPMaTOpPOB)

6,6,10,5,11,0; 11,5, 16,5; 22; 24; 34,5; 35; 38,5

Hanps>xeHune HH, kB

6,0; 6,3; 6,6;10,0; 10,5; 11,0; 11,5; 15,75; 20; 22; 24; 38,5

CucrtemMa oxnaxxgeHus

M; O (M/A); AL, M/0/0L

107023, r. MocKBa, yNn. 2neKTpo3aBoackas, 21

e-mail: info@erso.group

LenapTamMeHT npopax: +7 (495) 777 82 26

LleHTp cepBUCHOro ob6Ccny>kmBaHma: +7 (495) 777 82 08
EQUHbBIV KOHTaKTHbIN HoMep: 8 804 700-70-11

V ENERGY SOLUTIONS
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1.4 TPAHCOPOPMATOPDI AN METANNYPIn

TpaHchopMaTopbl ANA MeTanaypruiyecknx NpeanpuaTii, BblAepXKMBatoLLMe KpaTKOBPeMeHHble

npeBbllUeHNd MOLWHOCTW.

O603Ha4vYeHune cepumn

TOHM, TPOHM, TPOLUHM, TPOLUM, TOLHM

Knacc Hanps»keHuq, kKB

110; 150; 220

HoMuHanbHaga (KpaTKoOBpeMeHHas)
MOLUHOCTb, MBA

40 - 320

Hanps>eHue HH, kB

10,5, 1;15; 20; 22, 24, 35, 38,5

CucTtemMa oxnaxkgeHus

M; O (M/A); AL; M/0/0L

1.5 TPAHC®OPMATOPbI TArOBbIE AN YXENE3HOAOPOXHbIX MOACTAHLUA

Cepua ABYXOOBMOTOUYHbIX M TPEXOBMOTOUHbIX TPaHCHOPMATOPOB A9 MUTAHMA KENEe3HOOOPOXKHbIX

noacTaHLU M.

O603HavYeHne cepumn

AOMMXOPOTHMX; TOAHM, TOALHX, TOTHX, TOLTHX

Knacc Hanps»eHusq, kKB

27;110;150; 220

HoMumHanbHag MoLWHOCTb, MBA 16; 25; 40
HanpsaxeHwne CH, kB
(Bna TPEXOBMOTUHbIX 275; 35; 38,5

TpaHcdopMaTopOB)

Hanps»xeHune HH, kB

6,3; 6,6;10,5; 11,0; 27,5

CucrteMa oxnaxxgeHus

M; O, (M/0); Ou; M/0/0L,

1.6 TPAHC®OPMATOPbDI PEFYJIMPOBOYHbIE

TpaHchopMaTopbl (TpaHCcPOopPMaTOpPHbIe arperaTbl) A9 PerynmMpoBKM B paMKax OOHOro Kjacca

Harnpa>xeHn4d.

O603HaueHne cepumn

TMHJT (ATMH), TAHA (MTAH); BAT, BPTOHY, OOLTHIM

Knacc Hanps»keHuq, kB

6;10; 35; 150

HoMunHanbHaga MoLlHOCTb, MBA

16; 25; 40; 63; 92; 100; 240

Crnocob perynupoBaHus
Hanps>eHna (KoNmMUYecTBo

PIH (£ 10 ctyneHen, + 15%)

CTyneHewn)

HoMmnHanbHoOe HampsXeHune 6.6:11.0: 38,5
CTOpPOH, KB

Cucrema oxnaxkgeHua M: O (M/0)

V ENERGY SOLUTIONS

107023, r. MocKBa, yNn. 2neKkTpo3aBoackas, 21

e-mail: info@erso.group

LenapTamMeHT npopax: +7 (495) 777 82 26

LleHTp cepBUCHOTO 06CNYXKMBaHUA: +7 (495) 777 82 08
EOVHBIN KOHTaKTHbIN HoOMep: 8 804 700-70-11
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1.7 TPAHCOOPMATOPDbI CPEOHEIO HAMPAXXEHUA U COBCTBEHHbDbIX HYXX[,

TpaHchdopmaTopbl ANg ceten 6-35 KB 1 COBCTBEHHbIX HYXK, NEKTPUUECKMX CTaHLMIA.

O603HaueHne cepuun

™; TMH,; TOH, TPAOH, TMHC, TOHC; TPOHC

Knacc Hanps»keHuq, kKB

6;10; 15; 20; 24, 35; cobCTBEHHbIX HY»O Takxe 110; 220; 330

HoMmHanbHag MoLWHOCTb, MBA

4:6,3;10; 16; 25; 32; 40 45; 63; 80

Cnocobbl perynmpoBaHmsa
HaMpPsaXXeHnsd

PIH, MBB nnu 6e3 perynmpoBaHus

Hanps>xeHwne HH, kB

6,0;6,3; 6,6; 10,5;11,0;15,75; 20; 24, 38,5

CucTtemMa oxnaxkgeHus

M; 4 (M/A)

2. CMNOBbIE TPAHCOOPMATOPDI C HEFOPIOYNM XXNOKUM ONINEKTPUKOM

Cepwusa ABYX U TPEXOOMOTOUHbIX TPaHCHOPMATOPOB U TPaHCHOPMATOPOB C pacLUenéHHOMN
o0BbMOTKOM HH 019 aneKTpUUYEeCKMX ceTer C HEroPUYMM XUOKUM ONSNEKTPUKOM.

O603HavYeHne cepumn

TOH, TPOH; TPOLH; TOTH; TOLTH

Knacc Hanps»eHuq, kKB

35;110; 220; 330

HoMumHanbHasg MoLWHOCTb, MBA

16 - 250

Crnocoo6 (ananasoH)
perynmpoBaHMs HanpPaXXeHUs

PIMH B HenTpanu BH (+12% unu *+ 16%)
MNBB Ha cTopoHe CH (5% ana TPEXOOMOTOUHbIX
TpaHchopMaTopoOB)

Hanps»xeHue CH, kB
(Bna TPEXOBMOTUHbIX
TpaHcPoOpMaTOpPOB)

10,5; 11,0; 15,75; 20, 24, 35, 38,5

Hanps>eHue HH, kB

6,0; 6,3; 6,6;10,0;10,5; 11,0;15,75; 20; 24; 38,5

CuncrtemMa oxnaXkgeHus

M; O (M/A); AL, M/0/0L

107023, r. MocKBa, yNn. 2neKTpo3aBoackas, 21

e-mail: info@erso.group

LenapTamMeHT npopax: +7 (495) 777 82 26

LleHTp cepBUCHOro ob6Ccny>kmBaHma: +7 (495) 777 82 08
EQUHbBIV KOHTaKTHbIN HoMep: 8 804 700-70-11

V ENERGY SOLUTIONS



3. PEAKTOPHOE OBOPYAJOBAHUE

3.1 WYHTUPYIOWWUE PEAKTOPDI

19

Cepua WYHTUPYHIOLMX PeaKTOPOoB A9 KOMMEHCaL M peakTUBHOM MOLLHOCTK B ceTh 6e3

perynmpoBaHus.

O6o3HaveHMe cepun

PTM; PTL; PTAOLL POM: POMBC; POMBCM: POALL

Knacc Hanps)xeHus, KB

N0; 220; 330; 500; 750; 1150

HoMuHanbHasa MoLHoCcTb, MBApP

11; 60; 110; 300 (1-pa3Hble)

10; 25; 50; 60; 65; 75; 80; 100; 128 (3-dpa3Hbie)

Knacc Hanpsa)xeHuna HenTpanu, KB

6;10; 35

CucTtemMa oxnaxkgeHus

M; O (M/A); AL, M/0/0L

3.2 YNPABJ/TAEMbBIE WUWYHTUPYIOLWWUE PEAKTOPDI C PIMH

MHHOBaLUMOHHaA cepus LWYHTUPYIOLLMX PeaTopOoB C YNpaBleHNEM PpeakKTUBaHOM MOLLHOCTbIO C
rnomolbto PMH B ogHoM eguHMLLE 060pyaoBaHMA.

O603HavYeHne cepumn

POMY, POLY, POOLLY, PTMY, PTAY, PTOLLY

Knacc Hanps)xeHus, KB

10, 220, 330, 500

HoMuHanbHaa MoLHOCTb, MBApP

33,3; 60 (1-da3Hble)
25, 40, 63, 80, 100, 180 (3-da3Hble)

BbicTpooencTBue, He 6onee, C

200

[vanasoH perynmpoBaHus
MOLLIHOCTM

30 -100%

CucTteMa oxnaxkgeHus

M; O (M/A); AL, M/0/0L

3.3 YNPABNAEMBbBIE LWUWYHTUPYIOLWWUE PEAKTOPbI C NTOAMATHUMNBAHUEM

DneKTpoMarHMUTHaa 4acTtb komnnekca YHLUPT, namMeHeHMa peakTUBHOM MOLLIHOCTU KOTOPOTIO

ynpaendeTcd nogMarHnMydmBaHmMeMm.

O6o3HavyeHMe cepun

POY[, (YHLUPTA)

Knacc Hanps)keHus, KB 500
HoMuHanbHasa MoLHoOCTb, MBApP 60
ﬂ,ginHajcoTl-;perynMposaqu 0 - 100%
BbicTpopencTBue, He 6onee, C 2
CuncrtemMa oxnaXkgeHua 0. M/0

V ENERGY SOLUTIONS

107023, r. MocKBa, yNn. 2neKkTpo3aBoackas, 21

e-mail: info@erso.group

LenapTamMeHT npopax: +7 (495) 777 82 26
LleHTp cepBUCHOTO 06CNYXKMBaHUA: +7 (495) 777 82 08
EOVHBIN KOHTaKTHbIN HoOMep: 8 804 700-70-11
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3.4. YMIPABNAEMDIE LUYHTUPYIOLWUE PEAKTOPbI C BEHTUJ/1IbHbIM (TUPUCTOPHbIM) YNIPABJIEHUEM

SneKTpoMarHuTHaga YacTb YLLP, 4ba peakTUBHas MOLLHOCTb perynmpyeTcsa C MOMOLLbIO
(TMPUCTOPHbIX) BeHTenen; B oaHOPa3HOM U TpexdpasHOM UCMOMHEHM .

O603Ha4vYeHune cepumn POKB[; PKTPBA, PKTBALL, PTBAO, YLLUPTO,

Knacc Hanps»keHuq, kB 110; 220; 330; 500

HoMumnHanbHaa MoLHocTb, MBApP 25; 40; 50; 60; 100

OunanasoH perynmnpoBaHua

0 -100%
MOLLHOCTU
BbicTpopencTBue, He 6onee, C 0,03
CucrtemMa oxnaxkxgeHusa 0. M/0

107023, r. MocKBa, yNn. 2neKTpo3aBoackas, 21

e-mail: info@erso.group A

LenapTamMeHT npopax: +7 (495) 777 82 26 E RS U
LleHTp cepBUCHOro ob6Ccny>kmBaHma: +7 (495) 777 82 08 V ENERGY SOLUTIONS
EQUHbBIV KOHTaKTHbIN HoMep: 8 804 700-70-11
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4. QNEKTPOMNEYHbIE TPAHCOOPMATOPDI

4.1 3NIEKTPOMNEYHbIE TPAHCOOPMATOPbI AS19 MUTAHUSA CTAJIENJTIABUJIbHbIX MEYEN

O60o3HavYeHMe cepun

STUMK, 3OLMK, STALM, STUHKB, STLUHAT, 3TLHL,
STUHK, STUHKM, 3TN, 3TMH: 304LL, 304LH, 30LLH,
30UHP, 504LHK

Knacc Hanps»keHunq, kKB 6-110
HoMmHanbHag MoLlHOCTb, MBA 1 -200

MNeperpyskKa Mo TOKy M 1,2 (mo Toky)
Hanpsa>eHuto (cneu,. ucnonHeHme) | 1,1 (Mo HanpaXkeHuo)
Konun4yecTBo nosioXXeHun, He 6onee | 35 (PMH)

(cnoco6 perynupoBaHua) 12 (MBB)

CuncrtemMa oxnaXkgeHua M: OLU; L

4.2 9NIEKTPOMEYHbIE TPAHCOOPMATOPDI A1 MUTAHUS MHOYKUUOHHbIX MEYENA

O6o3HavYeHMe cepun

S0MMU, DOMHM, STM(HW)(H)(M), STLHKM

Knacc Hanps)keHus, KB 6-10

HoMunHanbHag MoLwWwHOCTb, MBA 1-12,5

MNeperpyskKa Mo ToKy “ 1,2 (Mo ToKy)
Hanpsa>eHuto (cneu,. UCNOoNTHEeHMe) 1,1 (Mo HanpsKeHuto)
KonunuyecTtBo nonoxeHuwn, He 6onee | 23 (PMH)

(cnoco6 perynupoBaHua) 1 (NBB)

CucrtemMa oxnaxkxgeHus M; L,

4.3 3NIEKTPOMEYHbIE TPAHCOOPMATOPbI AN11 MUTAHUSA NMEYEN SNEKTPOLUJTAKOBOIO NEPEMJIABA

O60o3HavYeHMe cepun

SOMHLLUM, SO0LLH (L) (LLUM), SOLHLL

Knacc Hanps)keHus, KB 6-10
HoMunHanbHag MoLlWHOCTbL, MBA 1,0 - 30
MNeperpyskKa fno ToKy 1 1,2 (Mo ToKy)

HanpshkeHuto (cneu. McnosiHeHue)

1,1 (Mo HanpsXeHuto)

KonunuyecTBo nonoxeHun, He 6onee
(cnoco6 perynupoBaHus)

90 (PIH)

CucrtemMa oxnaxkxgeHusa

M; AL L
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O603HaueHne cepumn

S00UHP, 3TLUHKP, 20MTI1P, 3TMTKP

Knacc Hanps»keHunsq, kB 6 -220
HoMmHanbHag MoLlHOCTb, MBA 1-83

MNeperpyskKa no TOKy 1 1,2 (no Toky)
Hanpsa>eHuto (cneu,. ucnonHeHme) | 1,1 (Mo Hanpa>KeHuo)
KonuyecTBo NMosioXXeHun, He 6onee | 35 (PlMH)

(cnoco6 perynupoBaHua) 12 (MBB)

CuncrtemMa oxnaXkgeHua M: OL; L

4.5 3NIEKTPOMNEYHbIE TPAHCOOPMATOPDI OJ19 MUTAHUS SNEKTPOMEYEN PA3JIMYHOIO

HA3HAYEHUA
O603HaYeHne cepumn STUX, OTLH
Knacc Hanps)xeHus, KB 6-35
HoMunHanbHag MoLHoCTb, MBA 2 -10,5
KonunuyecTtBo nonoxeHuu, He 6onee | 10 (PIMH)
(cnoco6 perynupoBaHua) 8 (MNBB)
CuncrtemMa oxnaXkgeHua L

4.6 SNNEKTPOMNEYHbIE TPAHC®OPMATOPbI AJ19 MUTAHUS NTEKTPONEYENA MOCTOAHHOIO TOKA

O603Ha4vYeHune cepumn TPOLLM, TLLY
Knacc Hanps»eHuq, kKB 6;10
HoMmHanbHag MoLHOCTb, MBA 1-10,5
Hanpsa»xeHwne 120 - 480
npeo6pasoBaTenbHOro arperaTa, B

KonuyecTBo nonoxeHumn, He 6onee 12 (MBB)
(cnoco6 perynupoBaHua)

CucrtemMa oxnaxxgeHusa O ;L
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5. TPAHCOOPMATOPbDI TATOBbIE ANA XXEJIESBHOOOPOXHOIO TPAHCIOPTA

TpaHchopMaTOpPbl, PeakTopPbl U ApOCcenn ANA YCTaHOBKM B Ky30BaX MPy30BbIX M MacCa)kKMPCKMX

JTOKOMOTMBOB M 271€eKTPOMNnoe3nos.

O603Ha4vYeHune cepumn

OO L(L)3, OHALL(L)3, OHALL(L)B

Knacc Hanps»keHuq, kKB

3,25

HoMmHanbHaa MOLHOCTb, KBA

B cooTBeTCTBMM C TpeboBaHUAMM K TOKOMOTUBY

YXUOKUN OUaNEeKTPUK

TpaHchopMaTOpHOE Mac/Io UMK
Heroptoumm Xnaknii AManeKTpmK

CucrteMa oxnaxkxgeHus

Au, L

6. MPEOBPA3OBATEJIbHbIE TPAHCO®OPMATOPDI

TpaHchopMaTopbl ANa PaboTbl B BbINPAMUTENbHbBIX M MHBEHTOPHbIX YCTAHOBKAX, MpeobpasyoLmMx
rnepeMeHHoe Harps»XeHune B MoCTOAHHOE M HAao6OoPOT.

O603Ha4dYeHune cepumn

TMM, TUM, TOUnoeyn, TaAuHnY

Knacc Hanps»keHunq, kB 6;10; 20
HoMmHanbHag MoLlHOCTb, MBA 1,0 - 100
KonunuyecTtBo nonoxeHuwu, He 6onee | 19 (PMH)
(cnoco6 perynupoBaHus) 4 (MBB)

YXUOKUN OUINEeKTPUK

TpaHchopMaTOpHOE Macio UIu
Heroptoumm XXmnaknim oManekTpmK

PerynupoBaHue

M3MeHeHMne cxeMbl U rpynrbl coeanHeHnn

CucTteMa oxnaxkgeHus

M; AL L

V ENERGY SOLUTIONS
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7. MOBUJIbHbIE TPAHCO®OPMATOPDI

TpaHchopMaTopbl A9 YCTaHOBKM Ha aBTOMOBUTbHYIO UM YKeNe3HOO0POXHY0 NaTdbopMy
C LLeNbto BbICTPOro 3/1eKTPOCHaBKeHMS YAaNn&HHbIX NoTpebuTene Unm BOCCTaHOBNEHNA

aBavaHoro MNTaHWNA.

O603Ha4vYeHune cepumn

TMHM:; TOHM: TOALHM; TPOLHM; TUTHM

Knacc Hanps»eHuq, kKB

35-220

HoMmHanbHag MoLHOCTb, MBA

16 - 63

CouyeTaHMe HanpsXXeHun

[BYXOOMOTOUHbIE, TPEXOOMOTOUHbIE,
C pacLennéHHom ob6MoTkon HH (B T.4. Ha pa3Hble
HanpsHXXeHMs)

XUOKNIN OUNNEKTPUK

TpaHchopMaToOpHOE Macso U
Heroptoumi >xMaKmMm OManeKTpuK

CuncrtemMa oxnakgeHus

M; IOL 5 L

8. ®A30OMOBOPOTHbIE TPAHCOOPMATOPDI

TpaHchopMaTopbl ANA MPUHYOAUTENBHOIO U3MeHeHWs Gas3HbIX XapaKTepPUCTVK rNepenaBaemMoro rno

CEeETU HaNMpAXXeHUAH.

O603HaueHne cepum

TAH®, TAUHO, TAU®, TOTHO®, TOUTH® (NTALUTHD),
@nT

Knacc Hanps»eHuq, kKB

110, 220, 330

PerynmpoBaHue Hanps>XeHUs

PMH

CucrtemMa oxnaxkxgeHusa

M; O (M/0); O, M/0/0L,
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9. BbICOKOBOJ1bTHbIE BAKOBbDIE BbIKJTIOMATE/IUN

KOMMYyTaUMOHHbIV anmnapar, LUMPOKO NPUMEHSAEMbIN B 3/1E€KTPOYCTaHOBKaX Kacca
HanpsaxeHua 110-220 kB. B ponu nsonmpytoLlen 1 oyroracuTeNibHOM cpebl BbiKto4YaTens
BbICTyMaeT a51eras (aneKkTpudeckmnii ras). NMocnegHui aenaet cobom 6e3BpenHblid, XMMUYECKM
HEeaKTUBHbIW, HEFOPIOY MK ra3, KOTOPbIM 06/1a4aeT BbICOKOW 3MEKTPUYECKOM MPOYHOCTbIO U
TEN0MNPOBOAMMOCTbIO.

HoMunHanbHoOe Hanps»eHue, KB 10 220
HoMWHanbHbIN TOK, A 3150 3150
HoMmHanbHaga YyacToTa, Iy, 50 50
HoMWHanbHbIN TOK OTK/1IOYEHUS BbiKtoYaTens, KA 40 50
CpegHekBagpaTuyHoe 3Ha4eHWe CKBO3HOro TOKa K3 3a Bpemgd ero 40 50
NpoTeKaHUA (TOK TEPMUYECKOMN CTOMKOCTH), KA

BpeMsa npoTeKaHMs ToKa TEPMUYECKON CTOMKOCTH, C 4 3
HanGonbLum?l MUK CKBO3HOIo ToKa K3 (TOK aneKkTpogamMHaMnyYecKom 100 125
CTOMKOCTH), KA

McnblTaTe/lbHOE Hanpsa>XeHue npoMblLuieHHoM YacToTbl 50 My, kB 230 460
NcnbiTaTenbHOE Hanps»eHne rpo30BOro NMMybca, KB 550 1050
MexaHNYeCKMNIN CPOK Cry»6bl, LUKNIOB 10 000 10 000
DNEKTPUYECKUNIN pecypcC BbIKOUaTENS, LLUKIOB 20 20

V ENERGY SOLUTIONS
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Mo6unbHble MOaYy/bHble MOACTAaHLMKM Ha HOMUHaNbHOE HanpaxkeHre 35-220 kB npegHasHaveHbl
anga npvemMa, npeobpasoBaHna U pacnpeneneHns a1eKTPUYeCcKoM aHepPrm NepeMeHHoro

TpexdaszHoro Toka Yyactotom 50 .
Mo6unbHble Moay/bHble MOACTaHLMM MPUMEHSAIOTCA ANF peLleHmns
cnenyroLmMx 3agauy:

pe3epBMpOBaHiEe OCHOBHOMO 060PYyd0BaHMA CTaLLMOHAPHOM MOACTaHLMM B ClyYyae aBapUnHbIX

OTK/TIOUEH NI,

BpeMeHHOe NnoaKtoHeHMe K a71eKTPOCeTU CTPOALLIMXCA 06beKTOB B cny4dae OTCyTCTBUA

3NEeKTPOCHaBXeHMA Ha Mepuoa CTPOUTENbCTE];

BpeMeHHOe noak/toveHne noTpebuTenen K a/1eKTPOCETV Ha NePUOL PEKOHCTPRYKLIMMN

OEeNCTBYIOLLEN CTaLLMOHAPHOM NOACTaHL MK,
pa3rpy3Ka a/1eKTPUYECKMX CeETEN B Mepmod MMKOBbIX Harpy3oK.

10.1 MOBWUJ1bHbIE MOAYJ1IbHbIE NOACTAHUUUN HA HANMPAXXEHUE 35 KB

HoMuHanbHoe Hanps)XeHune, KB

- BbICOKOE 35
- cpegHee 20,10, 6
- HN3Koe 0,4
MOLLHOCTb CMNOBOIro TpaHcdopmaTopa, MBA 0o 35
YacToTa nepeMeHHOro Toka, 'y, 50

HoMWHanbHbIN TOK COOPHbIX LWUH, A

630, 800, 1000, 1250, 1600,
2000, 2500, 3150

HoMuHanbHoe HanpgaxeHme BCrnomMoratesibHbIX uenewn, B

- MOCTOAHHOIO 220

- NepeMeHHoro 220, 380
MNMapaMeTpbl pacnpenenmtenbHoro yctpomncrea 110 kB:

- HOMUWHAaNbHbIN TOK TepMMYecKom ctomkocTu (1 c), KA 0o 50

- HOMUHabHbIY TOK 3MIEKTPOOMHAMMNYECKON CTOMKOCTU, KA [o 128

- TOK OTK/TIOYEHUS BbIKTtoUaTenNs, KA 0o 50
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10.2 MOBWUJ1bHbIE MOAY/bHbIE MOACTAHLIMU HA HAMPSAYXXEHME 110 (220) KB

HoMMnHanbHOEe Hanps»XeHue, KB

- BbICOKOE 10 (220)

- cpenHee 35, 20

- HN3Koe 35, 20,10, 6
MoOLWWHOCTb CMNOBOIro TpaHcdopmaTopa, MBA 0o 40
YacTtoTta nepeMeHHOoro Toka, Iy 50

HoMMHanbHbIN TOK C60PHbIX LLUUH, A

630, 800, 1000, 1250, 1600,
2000, 2500, 3150

HoMuHanbHoOe Hanps)XeHne BCrioMoraTesibHbIX uenen, B

- MOCTOAHHOIO 220

- MepeMeHHoro 220, 380
MNapamMeTpbl pacnpenenuTenbHoro ycrpomctea 110 KB:

- HOMUHasbHbIN TOK TepMMYecKom ctonkocTu (1 c), KA no 50

- HOMUHANbHbIY TOK 31IEKTPOANHAMMNUYECKON CTOMKOCTU, KA 0o 128

- TOK OTK/TIOMEHUS BblIKtoYaTens, KA 0o 50

& ERSO
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